
ABSTRACT 

BROOKS, FORREST NEAL.  Development of an Approximate DRAINMOD-based Tool to 

Estimate Annual Drainage Flow and Nitrate Loading for Drained Cropland in Midwestern 

United States (Under the direction of Dr. Mohamed A. Youssef). 

 

Nitrogen (N) loading from artificially drained cropland is a serious environmental 

threat to United Statesô surface waters.  The persistent hypoxic conditions of the Gulf of 

Mexico and the excessive algal growth in Lake Erie and other nutrient sensitive aquatic 

ecosystems underscore the critical need for large scale implementation of effective nutrient 

reduction practices for sustainable crop production on artificially drained lands in the Upper 

Mississippi River basin.  Recently nutrient credit trading programs have been proposed to 

monetarily incentivize growers for effective adoption of nutrient reduction measures with the 

goal of reducing the total loading of nutrients to receiving surface waters from all sources 

(point and non-point) within a watershed or a river basin. The goal of this research project 

was to develop a simple tool that can be used to quantify annual reductions in drainage flow 

and N losses resulting from implementing controlled drainage to farmland in the U.S. 

Midwest region, where corn and soybean crops are grown on millions of hectares of 

artificially drained lands.  The hydrological and water quality models, DRAINMOD and 

DRAINMOD-NII, were run for a variety of climate zones, soil types, and management 

practices within the states of Minnesota, Iowa, and Illinois, which span diverse climatic 

conditions and have the largest production of corn and soybean in the Nation.  The results of 

these simulations were used to build linear regression equations, which can be used to 

estimate annual drainage outflows and Nitrate-N (NO3-N) losses for corn-soybean rotation 

under free drainage and controlled drainage scenarios.  A total of 28 equations were 

developed for seven climate zones. Four equations were developed for each climate zone to 



estimate annual drain flow and nitrogen loss for both free and controlled drainage 

management scenarios.  Adjusted coefficient of determination (R2
adj) values of the annual 

drainage flow regression models were 0.90 or higher, indicating high correlation between the 

regression estimations and DRAINMOD predictions.  Similarly, R2
adj values of the annual N 

loss regression equations were 0.83 or greater.  To demonstrate their applicability, the 

regression equations have been applied at seven locations within the different climate zones 

of the Midwest region. The equation estimations of annual drainage and N losses were 

compared to corresponding DRAINMOD and DRAINMOD-NII predictions. Reductions due 

to CD for all applications of the regression models fell between approximately 16 and 35% 

for drainage and 16 and 43% for N losses. Compared to predictions of the process-based 

models, the equations estimating annual drainage flow performed better than the equations 

estimating annual N loss. Equations estimating annual drain flow showed acceptable 

agreement with corresponding DRAINMOD predictions for all seven locations and the two 

management scenarios. This is indicated by the higher Nash-Sutcliffe Efficiency (NSE) 

values for free drainage (NSE ranged from 0.64 to 0.89), compared to controlled drainage 

(NSE ranged from 0.47 to 0.82). Unlike the annual drain flow estimations, there has been 

relatively poor agreement between equation estimates and DRAINMOD-NII predictions of 

annual N loss. This is indicated by the low and sometimes negative values of the NSE. Both 

drainage and N loss equations tend to perform poorly under years with extreme weather 

conditions (too wet or too dry years). The performance of the equations improved when the 

years of extreme weather are not included in the analysis. The developed equations are easy-

to-use, require readily available data, and make relatively accurate estimates compared to 



process-based models. More testing of these equations against field measured data is 

recommended before applying them as part of nutrient credit trading programs or other uses.   
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CHAPTER 1: INTRODUCTION AND BACKGROUND  

1.1. Agricultural Drainage 

Agricultural drainage is essential for crop production on naturally poorly drained 

soils.  According to Skaggs et al. (1994), nearly 25% of the 170 million hectares of cropland 

in the United States cannot support agriculture with natural drainage alone. Not only does 

drainage remove excess water in plant root zone, but also improves trafficability (a word that 

refers to the fieldôs accessibility to farm machinery so that planting, harvesting, and other 

field operations can be timely carried out) resulting in higher crop yields (Evans et al., 1995; 

Skaggs et al., 2010; Poole et al., 2011; Drury et al., 2009; Madramootoo et al., 2001).   

Drainage can be provided in two forms, surface and subsurface.  Surface drainage is 

the gravity removal of water from field surface by use of grade change and shallow ñsurfaceò 

channels.  Subsurface drainage is the removal of water from the soil profile via either open 

ditches or buried tile or plastic tubing.  Drainage water leaving the field via surface and 

subsurface pathways generally feed into relatively deep, open ditches, which drain into larger 

downstream surface water bodies.   Drainage intensity, characterized by how deep and close 

the field drains are, depends on site characteristics, such as cropping system, soil type and 

climatological conditions.   

1.2. Agricultural Drainage in  Midwestern United States 

Subsurface drainage via tile or plastic tubing is the predominant drainage method in 

Midwestern United States.  Jaynes and James (2007) discussed the drained lands in U.S. and 
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showed how agricultural practices have changed over time.  They indicated that the 

percentage of drained agriculture had increased by up to 6% from 1982 to 1992 in states 

within the Midwest region, and it can be assumed that these numbers have since increased 

due to the continued push for increasing land productivity to meet the growing demand for 

food, feed, and fiber (United States Department of Agricultureôs Ag Marketing Research 

Center (USDA-AgMRC, 2014).  Iowa, Illinois, and Minnesota, for example, saw increases in 

drained lands from 2.5 to 2.6 million hectares, 2.2 to 2.5 million hectares, and 2.25 to 2.7 

million hectares, respectively. Jaynes and James (2007) also compared the total percentage of 

naturally poorly drained soils within each Midwestern state, showing the potential for 

increased drainage to sustain agricultural production.   

1.3. Water Quality Impacts of Agricultural Drainage  

Improved subsurface drainage alters field hydrology as it reduces surface runoff and 

increases subsurface water movement. This has both positive and negative water quality 

impacts. The reduction in surface runoff caused by improved subsurface drainage can reduce 

the transport of sediment and agro-chemicals that are attached to sediment from agricultural 

fields to downstream surface waters. Improved subsurface drainage lowers water table, 

making the soil profile more aerated and therefore reducing the process of denitrification 

(Evans et al., 1995). Denitrification refers to the biologically mediated transformation of the 

nitrate anion to more reduced forms of nitrogen (nitrite, nitrous oxide, and dinitrogen gas). 

This biochemical reaction occurs during anaerobic respiration of certain types of bacteria that 

use nitrate as an election accepter for oxidation of reduced forms of organic carbon. The rate 
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of denitrification depends on soil aeration status, soil temperature and the availability of both 

readily decomposable organic carbon and nitrate. The increased aeration of the soil profile 

may also enhance mineralization of organic N (the transformation of organic N to 

ammoniacal-N during organic carbon decomposition) and nitrification (the biological 

oxidation of ammonium (NH4
+) to nitrate (NO3

-)). Thus, the increased subsurface water 

movement and enhanced aeration of the soil profile promote leaching losses of nitrate, which 

leaves drained agricultural fields via the drainage system contaminating downstream surface 

waters.  

Evans et al. (1995) stated that drained lands are frequently found near bodies of 

water, as these act as natural and eventual drainage outlets.  Therefore, excess nitrate loading 

from agricultural fields reaching nutrient sensitive bodies of water is an issue of great 

concern.  Eutrophication of surface water bodies resulting from elevated levels of nitrogen 

and phosphorus threatens the aquatic life and severely diminishes the ecosystem services of 

these water bodies. The negative water quality impacts of agricultural drainage have been 

extensively investigated in the United States and elsewhere (e.g. Evans et al., 1995; Ale et 

al., 2009; Evans et al., 1989; Bonaiti and Borin, 2010; Dinnes et al., 2002; King et al., 2014; 

Wesstrom et al., 2014; El-Sadek et al., 2013; Ju et al., 2009).   

Excessive nitrogen losses from artificially drained agricultural fields in the U.S. 

Upper Midwest have been blamed for the chronic hypoxic conditions of the Gulf of Mexico 

(Jaynes and James, 2007; Singh et al., 2006; Ale et al., 2013; Dinnes et al., 2009; Zhao et al., 

2000; Luo et al., 2010; Williams et al., 2015; Osmond et al., 2015; Porter et al., 2015).  
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Nitrate concentrations received by the Gulf of Mexico were thought to have increased by a 

factor of 3 in 1980-1999 as compared to 1950-1970, according to Goolsby and Battaglin 

(2001).  They claimed an annual average of over 1.5 million tons of N entering the Gulf of 

Mexico (1980-1999), with 62% of that total being in Nitrate-N form.  More recently, the rate 

of N loads has increased to nearly 1.6 million tons per year, with 70% of the total load 

attributed to agriculture (Porter et al., 2015).  Robertson et al. (2009), using the SPARROW 

model (Spatially Referenced Regression on Watershed), a GIS-based, mass-balance 

calculating nutrient transport model, estimated nitrogen yields from all HUC8 watersheds in 

the Midwest.  Model predictions showed that the highest N yields were found in southern 

Minnesota, majority of Iowa, Illinois, and Indiana. Predicted N yields seemed to be less as 

watershed locations are farther away from the Mississippi River and closer to the states with 

less intensive agriculture (Robertson et al., 2009).     

1.4. Controlled Drainage 

Controlled drainage (CD) was proposed in the late 1970ôs and early 1980ôs to reduce 

nutrient export from artificially drained cropland to receiving surface waters (Gilliam et al., 

1979). Recently, CD has also been referred to as drainage water management (DWM) or 

managed drainage. Throughout this thesis the terms controlled drainage and drainage water 

management will be used interchangeably.  Controlled drainage is a management practice 

involving the use of a control structure installed at the outlet of a drainage line to regulate 

drainage water outflow based on plant needs and field operations. Traditionally, control 

structures vary the drainage capacity of the system by adding or removing wooden stop logs 
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or PVC stoplogs.  Alternatively, control structures can be adjusted using a gate assembly that 

fully or partially open and close to regulate drainage outflow.  

Typically, control structures are managed to minimize the drainage and nutrient loss 

when the land is fallow. They are usually fully opened to drain the soil profile and provide 

adequate trafficable conditions for field operations such as tillage, planting, and harvesting. 

During the crop growing season, careful management can keep the root zone well aerated 

without over-draining the soil profile and making plants more susceptible to drought stresses.  

As previously mentioned, CD system works by adjusting the outlet level of the control 

structure, therefore backing water into the system and maximizing water storage within the 

soil profile.  Managing the control structure properly adjusts the water table within the field.  

Ideally, the water table should be located just below the root zone so that wet stresses will not 

occur from prolonged saturation, yet water is readily available to plant roots through 

capillary rise.  Should the water table rise above the control level following a precipitation 

event, excess water will flow out of the system, overtopping the boards within the control 

structure.  In these situations, the outflow may also contribute nitrate to receiving water 

bodies. 

Field experiments (Table 1.1) have shown that CD can substantially reduce N loads 

from drained agricultural land to downstream surface waters due to the reduction in 

subsurface drainage outflow compared to conventional or free drainage with continuously 

opened outlets (Evans et al., 1995; Wesstrom et al., 2014; Gilliam et al., 1979; Jaynes, 2012; 

Williams et al., 2015; Skaggs et al., 2010).  As stated before, by raising the outlet elevation 
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of the control structure, less drainage water and nitrate-N leave the field. Skaggs et al. (2010) 

analyzed several field studies investigating CD and found that CD reduced subsurface 

drainage by a wide range of 17-80%, with nitrate loss reductions typically following the 

same trend.  These wide ranges of reported reductions in drainage and N loss are mostly 

attributed to variations in soil properties, cropping systems, drainage design, CD system 

management, and climatic conditions (Skaggs et al., 2010).  DRAINMOD model simulations 

showed that CD increases ET and runoff (Skaggs et al., 2010).  Drury et al. (2009) measured 

surface runoff, finding it contained only trace amounts of N (1.7 kg N/ha annually).  Even 

though surface runoff can increase erosion and act as a major pathway for phosphorus 

transport to surface waters, it can be ignored from total nitrogen quantification.  Similarly, 

Wesstrom et al. (2014) also observed potential increases in ET due to higher water retention 

times within the soil profile.  Further, they contributed these higher retention times to greater 

N uptake by the crops due to creating a temporary storage area for soluble N, which in turn 

led to slightly higher crop yields. 
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Table 1.1. Reported reductions in drainage flow and N loss caused by controlled drainage 

implementation at experimental field studies worldwide 

Study Experiment  Drainage Reduction 

(due to CD) 

Nutrient Reduction 

(due to CD) 

Evans et al., 

1995 

Results Compilation of 

demonstration field experiments 

across the U.S.  

N/A 30-50% 

Gilliam et al., 

1979 

North Carolina field experiment  50-85% 50-85% 

Jaynes, 2012 Iowa field experiment 21% 29% 

Williams et al., 

2015 

Ohio field experiment 23% 21% 

Tan et al., 1998 SW Ontario, Canada (Tillage (CT) vs 

No-tillage (NT) farming) 

CT-23%, NT-18% CT-14%, NT-25% 

Wesstrom and 

Messing, 2007 

Sweden field Experiment 65-95% ñsame magnitude as 

reduction in outflowò 

Lalonde et al., 

1996 

Ontario, Canada field experiment 41-95% 62-96% 

Cooke and 

Verma, 2012 

Illinois field experiment 35-96% 37-79% 

Drury et al., 

2009 

Ontario, Canada field experiment N/A 31-44% 

 

While the majority of field experimental research on agricultural drainage did not 

investigate the effect of CD on crop yield, a few studies reported yield increase in response to 

DWM.   In a 4-year study in Sweden, Wesstrom and Messing (2007) observed 2-18% 

increases in potato and wheat yields.  Ghane et al. (2012) also conducted a 4-year study in 

Ohio and observed 6% increase in corn yield and 3.5% increase in soybean, on average over 

the study period.  Poole et al. (2011) reported 10% average increase in crop yield over 22 

site-years for both corn and soybeans in eastern North Carolina.  Jaynes (2012) extended 

their Iowa field experiment a step further, analyzing the economic benefits of the observed 

8% increase in soybean yields in 2 of the 4-year experiment.  Jaynes (2012) concluded the 

modest increase in crop yield alone would not be financially sufficient to support the 
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adoption of DWM, suggesting the development of a cost-share or incentive program for 

installation and management of CD systems.  

The United States Department of Agricultureôs Natural Resources Conservation 

Service (USDA-NRCS) currently has programs in place that provide farm operators an 

incentive for implementing Best Management Practices (BMPs), including DWM on their 

farms (Frankenberger et al., 2006).  One such program is the NRCSôs Environmental Quality 

Incentives Program (EQIP).  Some EQIP practices specific to DWM include Practices 554 

(DWM), 587 (water control structure), 590 (nutrient management plan), and 606 (subsurface 

drainage).  EQIP typically involves contractual agreements, which offer technical and 

financial assistance to producers for implementing different conservation practices.  Proper 

management is required throughout the life of the project (up to 10 years) to receive funding.  

Proper management of CD systems during the growing season is likely driven by producersô 

motivation to optimize crop yield. However, the greatest environmental benefits of CD are 

achieved by properly managing CD during late fall, winter, and early spring, when the land is 

fallow and the water table can be maintained closer to the soil surface, reducing drainage 

flow and promoting denitrification (Gilliam et al., 1979; Jaynes, 2012; Skaggs et al., 2010).  

Once the contract period ends, producers are likely to discontinue the management of these 

systems, especially during non-cropping periods, as there is no economic benefit from 

DWM.  The long-term goal of EQIP and other cost-sharing programs is to reduce nutrient 

loadings from agricultural land. Since the majority of the U.S. Midwest is part of the 

Mississippi River Basin, perhaps other incentives can be introduced to farmers in order to 

protect the water quality in the river basin and the Gulf of Mexico.  Nutrient credit trading 
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markets can potentially be a solution, providing monetary incentives to farmers in order to 

increase the level of adoption and the proper management of controlled drainage. 

1.5. Nutrient Credit Trading  

Over the past decade there have been attempts in the United States for establishing 

markets for trading nutrient credits with the overall goal of reducing the total nutrient input 

from both point and non-point sources to receiving surface waters and ultimately protect and 

improve water quality. The USDA and Environmental Protection Agency (EPA) began 

attempting to persuade participation in 2006, particularly at the state level (Ribaudo and 

Gottlieb, 2011).  So far, many point-nonpoint source trading programs have not been 

successful due to the difficulty in quantifying nutrient reductions that generate credits to be 

traded in these markets. The lack of credible and easy-to-use methods casts doubts about the 

applicability and viability of the concept of nutrient credit trading markets as a means for 

water quality protection. Another reason for the limited success of nutrient credit trading 

programs is the lack of large enough incentives for stakeholder participation in these markets 

(Ribaudo and Gottlieb, 2011).  There are several examples of nutrient credit trading projects 

involving agriculture across the U.S. including: a) the Cherry Creek project in Colorado; b) 

the Lower Boise River project in Idaho; c) the Massachusetts Estuaries Project; and d) the 

Tar-Pamlico project in North Carolina. 

The practice of water quality trading must take into account point and non-point 

source pollution.  Point source meaning that a specific source, for example, a wastewater 

treatment facility discharging pollutants (nitrogen-rich wastewater) directly into a body of 
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water.  Pollutants emanating from point sources are easy to quantify knowing the effluent 

discharge rate and the concentration of pollutant in the effluent.  On the contrary, pollutants 

originating from non-point sources, such as agriculture, are extremely difficult to quantify. 

This is true for pollutants entering streams via overland flow, sediment transport, and 

subsurface water movement. The source of pollutants and the quantity of pollutants 

originating from non-point sources are sometimes subject to debate among researchers, 

government agencies, environmentalists, and industry.   A successful trading market that 

could benefit all involved parties must include a credible method for quantifying pollutant 

yield from non-point sources and the impact of proposed conservation practices on 

reductions of these yields.  In credit trading markets, generally the party releasing point 

source pollution would buy credits from those implementing conservation practices and in 

turn would receive monetary compensation for these credits.  More specifically, should 

farmers adopt CD as a conservation practice, they would generate credits and be entitled to 

trade these credits with potential buyers for monetary compensation. The point source 

pollutants would use these credits to be in compliance with nutrient load limitations imposed 

by federal and/or state rules and regulations, a more economical alternative to investing in 

substantially more expensive pollution reduction technologies.  

As previously mentioned, the success of any nutrient credit trading program among 

point and non-point source pollutants hinges upon the availability of an easy-to-use and 

relatively accurate method or tool for quantifying the positive effect of the implementation of 

a conservation practice (e.g. controlled drainage) on the reduction in pollutants (e.g. nitrogen) 
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originating from a non-point source (e.g. artificially drained agricultural land).  Being easy-

to-use means that the method is simple and the data required for using it is readily available.     

An example, specific to nitrogen trading, is the NRCSôs web-based tool, Nitrogen 

Trading Tool (NTT), which enables the user to enter area-specific information including soil 

type, area of farm/watershed, cropping system, irrigation, nitrogen inputs, tillage, and 

drainage type (Gross et al., 2008).  The NTT uses the Nitrogen Leaching and Environmental 

Loss Package (NLEAP) model for calculating a baseline of reactive N losses and comparing 

the baseline to alternative conservation practices in order to determine the greatest potential 

reduction in N loss  (Gross et al., 2008; Delgado et al., 2008).  Gross et al. (2008) make the 

claim that NRCS holds the only tool of this merit, and state that other tools prior to the 

release of NTT should be deemed as ñcrudeò and ñprimitiveò.  While the NTT assesses the 

effects of tillage, irrigation, and manure application practices on N losses (Delgado et al., 

2008), it does not evaluate the environmental benefits of DWM.   

Developing an easy-to-use tool for quantifying annual reductions in edge-of-field N 

loadings via drainage flow can be based on data-driven regression models. These models can 

estimate drainage flow and N loadings (system response) in terms of a set of response 

variables that describe the local conditions of the field including weather, soil type, drainage 

system design and management, and cropping system and other farming practices. While 

these regression models are easy to use, their development requires large data sets of 

drainage flow and nutrient loadings under a wide range of conditions (weather, soil, drainage 

system, and farming practices). Intuitively, field measurements would be the source of these 
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data sets. However, making field measurements covering a wide range of conditions over a 

large spatial scale for long term is practically impossible.  Alternatively, process-based 

models can efficiently simulate the response of crop production systems under a wide range 

of conditions for a long term. However, process-based models are often complex requiring a 

large number of inputs and experienced users. These requirements limit the direct application 

of process-based models as tools for estimating the benefits of implementing conservation 

practices as part of a nutrient credit trading program. However, the outcome of process-based 

model simulations can be used for generating the regression models.  

DRAINMOD (Skaggs, 1978) and DRAINMOD-NII (Youssef, 2003; Youssef et al., 

2005) are widely used process-based models that simulate the hydrology and nitrogen 

dynamics for artificially drained cropland. Research has shown that these models are capable 

of accurately predicting drainage flow and nitrogen losses. Thus, DRAINMOD and 

DRAINMOD-NII can be used to predict drainage flows and edge-of-field nitrogen losses 

under a wide range of conditions over the long term. The results of these simulations can 

then be used to generate simple regression models that estimate annual drainage flow and N 

loadings for drained cropland in terms of readily available response variables. Negm et al. 

(2016) applied this approach to develop regression models for predicting the effects of CD on 

annual drainage flow and nitrogen losses from drained cropland in eastern North Carolina. 

Skaggs et al. (2012b) previously applied DRAINMOD and DRAINMOD-NII models 

to estimate annual nitrogen losses from drained agricultural fields to surface waters and 

demonstrated their approach using two hypothetical field conditions representing drained 
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agricultural fields in North Carolina and Illinois. The approach proposed by Skaggs et al. 

(2012b) avoids the direct application of DRAINMOD-NII model since it is far more complex 

than DRAINMOD. Their approach utilizes DRAINMOD to simulate the field hydrology and 

predicts annual drainage flows under conventional and controlled drainage scenarios. Instead 

of using DRAINMOD-NII to directly simulate nitrogen dynamics and predict corresponding 

annual N losses, they used an estimated annual average nitrogen concentration in drainage 

flow to estimate the annual loadings. The annual average nitrogen concentrations used by 

Skaggs et al. (2012b) were based on long term simulations of DRAINMOD-NII model. They 

pointed out that this average concentration can be estimated using different ways other than 

the direct application of DRAINMOD-NII.  

1.6. Research Goal 

The main goal of this research project is to develop an approximate DRAINMOD-

based tool for estimating annual reductions in drainage flow and N losses from drained 

cropland in Midwestern United States.  The development of this tool must follow three 

guidelines:  

1. The tool must be ñreasonablyò accurate.  This means that the estimates made 

by this tool should be accurate enough to be acceptable as a basis for 

calculating the nitrogen credits resulting from the implementation of CD to a 

specific farm located in the U.S. Midwest region. 

2. The tool must be simple and user-friendly.  This means that the tool can be 

used by Agency personnel after short training.  
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3. The tool must employ readily available data.  If this condition is not met, the 

scope of the tool will be severely limited. 
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CHAPTER 2: METHODS 

As stated at the end of Chapter 1, the main goal of the research is to develop a 

DRAINMOD-based, easy-to-use method for predicting, with acceptable level of accuracy, 

annual drainage flow and nitrogen loading from artificially drained agricultural land in the 

U.S. Midwest. The developed method can be used to assess the environmental benefits of 

controlled drainage (CD). It can also potentially be used as part of nutrient credit trading 

programs involving CD to quantify nutrient credits generated by implementing the practice 

under specific field conditions. The approach used in this study was based on methods 

proposed by Skaggs et al. (2012b) and implemented by Negm et al. (2016). This chapter 

starts by describing DRAINMOD and DRAINMOD-N II models, followed by a detailed 

description of the approach used for tool development.    

2.1. DRAINMOD Model Description 

DRAINMOD is a computer simulation model that was developed to simulate the 

hydrology of artificially drained agricultural land, characterized by nearly flat topography 

and naturally poorly drained, high water table soils (Skaggs, 1978).  DRAINMOD uses a 

relatively simple water balance approach with empirical relationships to represent the main 

hydrological processes. The water balance is conducted on the soil surface and along a soil 

column with unit cross sectional area, located midway between two parallel drains and 

extending from soil surface to a shallow impermeable layer (Figure 2.1).  The model can 

simulate various water table management scenarios including subsurface drainage, surface 
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drainage, sub-irrigation, controlled drainage, and wastewater treatment via land application 

(Skaggs, 1991).     

 

Figure 2.1. An i llustration of the drainage system modeled by DRAINMOD  (adapted from Skaggs et al., 

2012a) 

The water balance conducted at the soil surface can be described by Equation 2.1 

(Skaggs, 1991).  

P = F + ȹS + RO                            [2.1] 

where, P is precipitation (cm), F is infiltration (cm), ȹS is the change in volume of water 

stored on the soil surface (cm), and RO is the amount of surface runoff (cm).    

The water balance conducted along the soil column can be described by Equation 2.2 

(Skaggs, 1991).   
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ȹVa = D + ET + DS - F                              [2.2] 

where ȹVa is the change in air volume (cm) in the soil column, D is drainage (cm), ET is 

evapotranspiration (cm), DS is deep seepage (cm), and F is the infiltration (cm).   

The model runs on hourly and daily time steps. Surface drainage occurs in the form of 

runoff when ponding water exceeds a user-defined depth characterizing the maximum 

surface depressional storage (S in Figure 2.1).  Subsurface drainage is calculated using 

Kirkhamôs equations when water is ponded on the soil surface, otherwise the Hooghoudt 

equation is used to calculate subsurface drainage.  Infiltration is determined with the Green-

Ampt equation.  Potential evapotranspiration (PET) is calculated by the model using the 

temperature-based, Thornthwaite method and corrected using monthly correction factors that 

vary with the geographic location of the modeled field site. Alternatively, the user can 

provide the model with daily PET input file that is calculated by a more accurate PET 

estimation method. DRAINMOD calculates daily ET based on the daily PET values and the 

available soil water in the root zone. Drought stress on the plant occurs when available soil 

water in the root zone is insufficient to meet the daily PET demand. 

Luo et al. (2000) modified DRAINMOD to simulate field hydrology under cold 

conditions. This modification added the capability of simulating freezing and thawing, and 

snow accumulation and melt. This version of the model numerically solves the heat equation 

and predicts the temperature along the soil profile. 
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Lastly, an empirical approach is used in the model to simulate the effects of soil water 

related stresses and planting date delays on relative crop yield (Equation 2.3) (Skaggs, 1991)  

ὣὙ   ὣὙ  ὣὙ  ὣὙ                                        [2.3] 

where YR is the relative yield (%), Y is the yield in a given year, Yo is the potential yield, and 

YRw=Yw/Yo, YRd=Yd/Yo, and YRp=Yp/Yo where Yw is the yield that would occur under only wet 

stresses, Yd is the yield obtained due to only drought stresses, and Yp representing the yield 

reduction due only to delay in planting. The potential yield is the average yield that would 

have occurred (long term) under no soil-water related stresses. 

Model inputs are categorized into four categories: weather, soil, crop, and drainage 

system data. Weather data includes both daily precipitation and daily maximum and 

minimum temperatures. The two main soil inputs to the model are the lateral saturated 

hydraulic conductivity and the soil water characteristic relationship for every layer in the soil 

profile down to the depth of a shallow impermeable layer. Main crop input data include the 

desired planting date, the length of the growing season and tabulated data describing rooting 

depths and plant susceptibility to wet and dry stresses throughout the crop growing season. 

The main inputs describing the drainage system design include the maximum surface 

depressional storage, the drainage coefficient and the depth and spacing of the drains. Weir 

settings schedule is required for the controlled drainage scenario.   

 The main outputs of the model include daily, monthly, and yearly subsurface 

drainage, surface runoff, infiltration, ET, and seepage (if applicable). Additionally, the model 
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predicts the relative yields for each simulated crop as influenced by the previously mentioned 

stresses. Over the last three decades, the model has been extensively tested and widely 

applied in the U.S. and around the world (e.g. Ale et al., 2009; Gayle et al., 1985; Haan and 

Skaggs, 2003a; Haan and Skaggs, 2003b; Hardjoamidjojo and Skaggs, 1982; Luo et al., 

2000; Luo et al., 2001; Salazar et al., 2009; Singh et al., 2006; Skaggs et al., 2012a; Skaggs et 

al., 2010; Wang et al., 2006; Youssef et al., 2006). 

2.2. DRAINMOD -NII  Model Description 

DRAINMOD-NII (Youssef, 2003; Youssef et al., 2005) is a companion model to 

DRAINMOD that simulates carbon (C) and N dynamics in drained agricultural lands.  

DRAINMOD-NII is considered a major upgrade over the first version of the nitrogen model, 

DRAINMOD-N (Breve, 1994). The main hydrological variables of DRAINMOD-NII are 

based on the hydrologic output of DRAINMOD.  Major C and N transformations are 

regulated by microbial activity, which is temperature dependent. Thus, DRAINMOD should 

be set to simulate heat flow and predict soil temperature that is needed for DRAINMOD-NII 

to simulate C and N dynamics in the agro-ecosystem.  

The simulated N cycle in DRAINMOD-NII (Figure 2.2) includes three main N pools: 

Nitrate-N (NO3-N), ammoniacal-N (NHx-N), and organic N (ON). Since NHx-N is usually 

short lived in the soil-water-plant system, the model can be set to ignore NHx-N and consider 

all mineral N to be in the NO3-N form (Youssef, 2003).  Under certain conditions (e.g. the 

use of nitrification inhibitors with N fertilizer application, acidic soils, low temperatures), 

this assumption does not hold and simulating ammoniacal N becomes necessary. Processes 
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and transformations affecting N dynamics in drained agricultural land that are simulated in 

DRAINMOD-NII include atmospheric deposition, application of mineral N fertilizer and 

animal manure, Nitrogen mineralization and immobilization, nitrogen plant uptake, 

nitrification, denitrification, nitrogen losses via surface runoff, subsurface drainage and 

vertical deep seepage. DRAINMOD-NII simulates the reactive transport of nitrogen species 

using finite difference solution to a multi-phase form of the one-dimensional advection-

dispersion-reaction equation. The model simulates the processes of nitrification, 

denitrification, and urea hydrolysis using Michales-Menten kinetics with optimum rate 

coefficients modified for non-optimum environmental conditions.  

 

Figure 2.2. The nitrogen cycle simulated by DRAINMOD-NII  (Youssef et al., 2005) 

The carbon and nitrogen cycles are closely related as the decomposition of organic 

matter directly influences N mineralization and immobilization as well as denitrification. The 



 

21 

C-cycle simulated in DRAINMOD-NII (Figure 2.3) is based on the CENTURY model 

(Parton et al., 1983), which divides soil organic matter (SOM) into three different pools or 

compartments with varying rates of decomposition. These pools are named the active, slow, 

and passive SOM. As the names imply, the active pool is readily decomposable and the 

passive pool comprises the SOM that is most resistant to decomposition. Additionally, the 

model represents two above- and below-ground litter pools, and a surface microbial pool 

(Youssef et al., 2005).  The two litter pools are the metabolic (readily decomposable) and 

structural (resistant to decomposition) pools. The model divides applied fresh organic 

material such as plant litter between the metabolic and structural pools based on litter quality, 

characterized by the carbon-to-nitrogen and lignin-to-nitrogen ratios. The model simulates 

organic matter decomposition according to first order kinetics with reaction rates modified in 

response to environmental factors (Youssef et al., 2005).  
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Figure 2.3. The carbon cycle simulated by DRAINMOD -NII (MET = metabolic, STR = structural, LGN 

= lignin, CEL = cellulose, MCR = microbe, SURF = surface, ACT = active, SLO = slow, and PAS = 

passive) (Youssef et al., 2005) 

The major inputs of the model can be grouped into soil, crop and farming practices, N 

transport and transformations, and organic matter. The soil inputs required for running 

DRAINMOD-NII include soil texture (sand, silt, and clay contents), dry soil bulk density, 

soil pH, and a distribution coefficient characterizing the equilibrium relationship between 

NH4
+ in both the aqueous and solid phases. These inputs are required for each layer in the 

soil profile. 

The model requires the following inputs for each simulated crop: site specific 

potential grain yield (the maximum yield that can be produced at a given field site under 

optimum soil water related conditions), the crop harvest index (the ratio of grain to total 
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above-ground biomass), the plant root-to-shoot ratio (the ratio of root dry matter to shoot dry 

matter), and N contents of different plant components (Youssef et al., 2005). For each 

growing season, the model estimates plant biomass and total N uptake in terms of these 

inputs and DRAINMOD-predicted relative yields. Then, the total N uptake is empirically 

distributed throughout the plant growing season. Both ammonium and nitrate are considered 

plant available forms of nitrogen.  

Farming practices simulated in DRAINMOD-NII include tillage and plant residue 

management, mineral nitrogen fertilization, and animal waste application.  Model inputs 

describing tillage include tillage depth and intensity. The model simulates the mixing effect 

of tillage as well as the short term increase in organic matter decomposition after tilling the 

soil. Non-grain plant biomass can be either removed or left in place after harvest. A tillage 

event will incorporate any residue within the depth of tillage with a degree of mixing 

depending on the tillage intensity. DRAINMOD-NII simulates the application of different 

types of fertilizers including urea, anhydrous ammonia, and Urea-Ammonium-Nitrate 

(UAN).  Fertilizers can be surface applied, injected (anhydrous ammonia), or incorporated. 

The model also simulates the effects of nitrification inhibitors on the rate of nitrification 

process which influences the fate of applied N fertilizers. Fertilizers can be applied before or 

after planting of the crop.  The model requires the following inputs for each fertilizer 

application event: day of application, method of application, fertilizer type, and rate of 

application. The model simulates short term volatilization that may occur after the 

application of anhydrous ammonia or urea. The application of animal waste adds nitrogen in 

both organic and mineral forms (NHx). The mineral N portion of the animal waste is handled 
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by the fertilizer component of the model. The organic N portion of the animal waste is 

handled by the soil organic matter component of the model.   

Model inputs required for simulating the reactive transport of nitrogen species 

includes tortuosity of the soil, longitudinal dispersity, and rate coefficients for biochemical 

reactions of the N cycle including nitrification, denitrification, and urea hydrolysis. It also 

includes reaction rate modifiers for environmental factors such as soil temperature, moisture 

and pH.  The organic matter inputs mainly characterize, for each organic matter pool, the 

biochemical composition, the rate of decomposition, and the rate modifiers to environmental 

factors. The model also requires the initial organic carbon content of the top soil layer and its 

distribution among the different organic matter pools.  

DRAINMOD-NII predicts daily concentrations of NO3-N and NHx-N in soil solution 

and drainage outflows (Youssef et al., 2005). The model also outputs the cumulative rates of 

simulated N processes including fertilizer dissolution, rainfall deposition, mineralization, 

immobilization, nitrification, plant uptake, denitrification, volatilization, and N losses via 

surface runoff, subsurface drainage, and deep seepage.  Lastly, OC content of each organic 

matter pool is predicted by the model for the top 20 cm of the soil profile.  The model has 

been tested and applied in the U.S. (Ale et al., 2013; Luo et al., 2010; Skaggs et al., 2012b; 

Thorp et al., 2009; Wang et al., 2005; Youssef et al., 2006) and Europe (Bechtold et al., 

2007; Salazar et al., 2009).    
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2.3. Study Region 

 The U.S. Upper Midwest is the target region of this research since it has the largest 

area of artificially drained cropland in the nation.  This area is the major contributor to the 

nitrogen reaching the Gulf of Mexico through the Mississippi River. Controlled drainage can 

be potentially implemented on millions of hectares of the artificially drained cropland in the 

U.S. Upper Midwest to reduce the negative environmental impacts of crop production. The 

Upper Midwest region includes 12 states spanning over approximately 8 climate zones 

(Figure 2.4), separated by distinct, annual extreme minimum temperatures in 10-degree 

latitude intervals.  The map shown in Figure 2.4, created by the USDAôs Agricultural 

Research Service (ARS), allows producers to determine what types of crops can be grown 

based on the temperature zone in which their farms are located. The states chosen for this 

study were Minnesota, Iowa, and Illinois due to their intensive agricultural presence, their 

need of and suitability for water table management (Figure 2.5), their spanning of all 

Midwestern climate zones (Figure 2.4), and their 20.5 million combined acres suitable for 

DWM due to poorly drained soils. (ñCropland Suitable for DWMò, NRCS 2012). 
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Figure 2.4. Average annual extreme minimum temperature distribution map (Source: USDA-ARS 

planthardiness.ars.usda.gov) 

 

Figure 2.5. Distribution of c ropland suitable for CD in Midwestern U.S. (acres per county) (data 

downloaded from NRCS data gateway) 
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Table 2.1. Geographic facts of the three Midwestern states included in the study (State Agricultural 

Overview, USDA-NASS, 2013) 

State Latitudinal 

Bounds 

Longitudinal 

Bounds 

Area  

 

(million 

hectares) 

Average 

Area Planted 

to Soybeans  

(million 

hectares)  

Average 

Area Planted 

to Corn 

(million 

hectares) 

Minnesota 43Á34ôN to 

49Á23ôN 

89Á34ôW to 

97Á12ôW 

22.5 2.7  3.5 

Iowa 40Á36ôN to 

43Á30ôN 

89Á5ôW to 

96Á31ôW 

14.6 3.8 5.5 

Illinois 36Á58ôN to 

42Á30ôN 

87Á30ôW to 

91Á30ôW 

15.0 3.8 4.8 

The geographic location, the area, and corn and soybean production areas of the three states 

are given in Table 2.1. Minnesota is the northern-most state of the three chosen for this 

research.  Of the approximate 225,000 square kilometers of land area, nearly ı of the stateôs 

lands grow corn and soybeans, ranking it third and fourth in the nation for soybeans and corn 

production, respectively (State Agriculture Overview, USDA-NASS, 2013).  Iowa is south of 

Minnesota.  While significantly smaller, at roughly only 146,000 sq. km Iowa ranks first in 

the United States for both corn and soybeans production (State Agriculture Overview, 

USDA-NASS, 2013).  Lastly, Illinois, which is located east of Iowa where it extends south, 

is nearly 150,000 sq. km.  Corn and soybeans are also the dominant crops in the state, which 

ranks second in the nation for both corn and soybeans production (State Agriculture 

Overview, USDA-NASS, 2013).  Due to the northern geography of these states, they 
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undergo seasonally harsh weather conditions of heavy snowfall and low temperatures with 

short growing seasons. The extreme low temperatures that can occur in these states, 

especially in Minnesota and Iowa, can be observed from Figure 2.4.   

As mentioned in Chapter one, the Midwestern United Statesô most common practice 

for agricultural drainage is subsurface drainage in the form of tile drainage (Malone et al., 

2014).  Precipitation and snowmelt during the non-growing season can result in large 

drainage outflows. During this period of the year, there are no crops to take up excess 

nutrients in the shallow soil profile leading to high nitrate concentrations in drainage water. 

This leads to substantial nitrate losses via drainage water because the outlets of conventional 

drainage systems are usually kept open discharging water in response to precipitation and 

snowmelt regardless of the agronomic needs for drainage (Drury et al., 2009).  Minnesota, 

Iowa, and Illinois are all part of the Mississippi River Basin (National Park Service (NPS), 

2015). Small portions of Minnesota and Illinois also contribute nutrient loadings to the Great 

Lakes (NPS, 2015).  The Mississippi River Basin covers nearly 40% of the continental 

United States (NPS, 2015), therefore reducing N loads in these states would result in 

numerous environmental benefits to the nation. 

2.4. Development of the DRAINMOD -Based Tool 

 Following the decision of the 3 states appropriate for the study, several other aspects 

were needed to complete the research.  As stated, DRAINMOD and DRAINMOD-NII 

require certain parameters to accurately and successfully complete simulations.  Mass 

DRAINMOD/NII runs were set up in a FORTRAN program to obtain multiple outputs of 
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various input combinations with minimal runs.  This is as opposed to running each 

simulation combination separately, which would be extremely time intensive. These 

simulations are explained, in detail, in Section 2.4.6.  The first input acquired was weather 

data.  Weather stations were determined based on available data of the high-volume 

croplands and counties seen in Section 2.3 (figure 2.5).  A more detailed look on weather 

data can be viewed in Section 2.4.1.  The chosen counties were then used to determine the 

soils of the study. These counties were a basis for setting up individual regression equations. 

It was later decided that an equation per county was excessive, and therefore section 2.4.3 

was created to narrow down the formulas to certain, temperature-based regions, reducing the 

number of formulas from 18 to 7.  The details of the eight most common soil types of each 

county, with poorly drained characteristics, were obtained.  Section 2.4.2 describes the soil 

parameters and how they were determined.  Cropping and farming parameters where then 

added (Section 2.4.4) based on common Midwestern corn and soybean practices and inputs 

specified by Youssef et al. (2006).  Drainage system inputs were varied over several spacing 

and depth combinations (Section 2.4.5).  Finally, with all simulations completed, the 

regression equations were set up based on DRAINMOD and DRAINMOD-NII outputs.  

Section 2.4.7 explains how the final equations were acquired and coding behind the set up. 

2.4.1. Weather Data 

In addition to the 8 climate zones shown in Figure 2.4, each state is divided by 

NOAA (National Oceanic and Atmospheric Administration) into climate regions (Figure 

2.6), which are groups of contiguous counties with similar climate within a state. These 

climate regions are used for generating historic climate datasets by averaging temperature 
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and precipitation within each region.  These regions, originally implemented for monitoring 

climate change, are useful source of weather data for agricultural and hydrological 

applications (NOAA, U.S. Climate Divisions).  The climate regions chosen for the study 

were determined using the maps shown in Figure 2.5 and Figure 2.6.  The areas of high 

concentration of agricultural production with distinct climate region is identified by 

overlaying the two maps. One climate station from each of these regions was selected, central 

to the region if possible, to represent the precipitation and temperature variation of that 

climate region.  The selected climate stations will be referred to by the name of the counties 

in which they reside (Table 2.2). Figure 2.7 pinpoints the locations of these counties listed in 

Table 2.2.  
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Figure 2.6. Climate regions of Minnesota, Iowa, and Illinois (NOAA) 
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Table 2.2. A list of weather stations (referred to by the county of the station) selected for each of the three 

states (Minnesota, Iowa, and Illinois)  

Minnesota Iowa Illinois 

1. Brown County 7. Boone County 11. Adams County 

2. Faribault County 8. Cerro Gordo County 12. Champaign County 

3. Marshall County 9. Lee County 13. Henry County 

4. Mower County 10. OôBrien County 14. Jasper County 

5. Stearns County  15. Macoupin County 

6. Yellow Medicine County  16. McLean County 

  17. Wayne County 

  18. Kane County 
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 Figure 2.7. Weather station locations within Iowa, Illinois, and Minnesota 
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Thirty years of historical weather data were obtained for model simulations.  Thirty 

years of continuous data represent a ñclimate normalò and therefore the peak dry or wet years 

are averaged out to reduce skewness (Arguez and Vose, 2011).  The weather data sets were 

acquired from the National Oceanic and Atmospheric Administrationôs National Climatic 

Data Center (NOAA, NCDC). The obtained weather data include hourly precipitation and 

daily maximum and minimum temperatures.  Weather data were entered into separate Excel 

documents and processed to identify missing data.  If the missing portion is significant 

(approximately 25% of the weather record), another weather station is selected with a more 

complete weather record. If the missing weather data is less than 25% of the 30-year record, 

data obtained from nearby weather stations (within 40 km) were used to fill in for the missing 

data. In DRAINMOD simulations, we used the temperature-based, Thornthwaite method to 

calculate potential evapotranspiration (PET). DRAINMODôs weather utility created the 

precipitation and temperature input files in the format required by the model. The 30-year 

average precipitation and 30-year average maximum and minimum temperatures of the 

weather stations can be found in Table 2.3. 
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Table 2.3. 30-year average precipitation and 30-year average maximum/minimum temperatures of 

weather stations involved 

States and Stations 30 Year Average Annual Values 

ILLINOIS  
Precipitation 

(cm.) 

Maximum Temperature 

(°F) 

Minimum Temperature 

(°F) 

Adams 94.6 62.1 43.3 

Champaign 104.95 61.9 42.2 

Henry 96.44 60.3 41.1 

Jasper 110.2 64.4 43.7 

Kane 94.25 59.9 39.6 

Macoupin 100.61 64.1 44.4 

McLean 91.35 62.0 41.3 

Wayne 112.28 65.8 44.4 

IOWA 
   

Boone 97.44 59.1 36.6 

Cerro Gordo 89.38 56.1 35.5 

Lee 100.68 61.7 43.8 

O'Brien 77.41 56.7 34.7 

MINNESOTA  
   

Brown 72.35 55.4 33.9 

Faribault 83.15 55.1 35.1 

Marshall 54.62 50.9 27.6 

Mower 90.21 53.6 34.1 

Stearns 77.35 54.7 35.3 

Yellow Medicine 68.66 56.0 34.7 

   

2.4.2. Soil Data 

The eight most common soil types suitable for controlled drainage in the county of 

the chosen climate stations were identified by searching the Cooperative Soil Surveyôs soil 

database (MCSS, 2015).  The soils were selected based on the following criteria:  
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1. Soil drainage classes of ñsomewhat poorly drainedò, ñpoorly drainedò, and ñvery 

poorly drainedò, showing that the land is in need of drainage (Skaggs et al., 2012b).  

In general, the 8 soils making up the greatest percentage of the county comprised a 

majority of the entire land area. 

2. ñNearly flatò topography with surface slope less than 1% (Skaggs et al., 2012a; 

ñCropland Suitable for DWMò, NRCS 2012). Flat topography is necessary for most 

economical CD systems.  With a flatter field, one can obtain larger management 

zones, and therefore manage more acres with fewer structures. 

3. A soil profile deeper than one meter since too shallow restrictive layer limits the soil 

water storage capacity. A shallow soil profile will be filled more frequently under 

controlled drainage generating more surface runoff, which can lead to soil erosion 

and increase the risk of flooding (ñCropland Suitable for DWMò, NRCS 2012);  

4. A water table seasonally shallower than 18 inches (ñCropland Suitable for DWMò, 

NRCS 2012);  

Physical properties of selected soils, such as sand, silt, and clay contents, were 

retrieved from MCSS (2015) and entered into the pedo-transfer function (PTF)-based 

program, ROSETTA (Schaap et al., 2001) to estimate saturated water content, residual water 

content, alpha and N curve parameters (used to calculate relative saturation), the matching 

point at saturation, tortuosity, saturated hydraulic conductivity, and the depth of the layer.  

The outputs of the ROSETTA program were used by the DRAINMODôs soil utility program 

to create the soil input files necessary for running DRAINMOD and DRAINMOD-NII 

models. The soil utility program estimates the relationships between water table depth, 
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volume drained, and upward flux, as well as Green-Ampt infiltration parameters.  Since 

ROSETTA is a linear model, there are situations that can present issues with outputs. Soil 

files were then checked for accuracy and repetition.  If there were major inconsistencies, then 

the soil types were deleted. Some other soil types may have been discarded as well during the 

processing and model building, but this will be discussed in a later section.  A complete list 

of soils included in the study is given in Appendix A. 

2.4.3. Equation Set up 

 The 18 climate regions specified in section 2.4.1 were combined to create seven 

climate zones with 2.5 oF intervals of long-term average annual maximum temperature 

(Figure 2.8).  The 2.5 oF interval was selected as it adequately separated the climate zones. A 

set of regression equations was developed for each of the seven climate zones, as will be 

described in detail in section 2.4.7. The equations will be referred to by descending numbers 

of the temperature zones beginning in northern Minnesota as labelled in Figure 2.8 and 

separated into drainage and N classes.  For example, the northernmost zone, known as C1, 

will have C1_CD and C1_FD equations for estimating annual drainage under the controlled 

drainage and free drainage scenarios, respectively. The corresponding equations for 

estimating annual N loss for this zone are C1_CD_N for controlled drainage and C1_FD_N 

for free drainage. Table 2.4 gives a list of the weather stations used for the development of 

the regression equations for each of the seven climate zones.  
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Table 2.4. The weather stations that represented the seven climate zones for which regression equations 

were developed. 

C1 C2 C3 C4 C5 C6 C7 

Marshall Stearns Brown Cerro 

Gordo 

Henry Adams Jasper 

  Faribault OôBrien Boone Champaign Macoupin 

  Mower Kane  McLean Wayne 

  Yellow 

Medicine 

  Lee  

 

Figure 2.8. Maximum temperature zones (in degrees Fahrenheit) with climate zone labels (data retrieved 

from NRCS Data Gateway) 
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2.4.4. Cropping System and Farming Practices 

As given by the USDA-NASS (2013), the main crops grown in the Midwest States 

are corn and soybeans in rotation (CS).  Planting and harvesting dates used for DRAINMOD 

and DRAINMOD-NII simulations were based on the National Agriculture Statistics 

Serviceôs (NASS) reported values for Minnesota, Iowa, and Illinois (Table 2.5). 

Recommended nitrogen fertilization rates reported by NASS as average rates for the period 

2005-2010 are given in Table 2.5.   

Table 2.5. Planting and harvesting dates along with nitrogen fertilization rates for corn and 

soybean grown in Minnesota, Iowa, and Illinois (National Agricultural Statistics Service) 

 

 DRAINMOD-NII was set to simulate a tillage event two weeks before planting of 

corn and soybean. The model was set to till the top 20 cm soil layer at maximum intensity. 

Corn and soybean input parameters were set based on values used by Youssef et al. (2006), 

Table 2.6. For DRAINMOD-NII simulations, nitrogen fertilizer was applied, in the form of 

Crop Planting Date Harvesting Date Recommended Nitrogen 

Fertilizer Application rate 

kg ha-1 

Minnesota 

Corn April 24 September 29 132 

Soybean May 6 September 25 0 

Iowa 

Corn April 22 September 17 142 

Soybean May 4 September 21 0 

Illinois 

Corn April 22 September 24 157 

Soybean May 6 September 23 0 
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nitrate, on the day of planting corn (no fertilizer was applied to soybeans) at rates ranged 

between 80 kg N ha-1 and 200 kg N ha-1, in 1 kg N ha-1 increments. 

Table 2.6. DRAINMOD-NII corn and soybean yield and biochemical composition parameters 

(Youssef et al., 2006) 

Input Parameter Corn Soybean 

Harvest Index 0.52 0.40 

Root/Shoot ratio 0.12 0.10 

Shoot N, % 0.55 2.20 

Shoot C, % 44.0 44.0 

Shoot lignin, % 3.5 9.1 

Root N, % 0.55 2.20 

Root C, % 44.0 44.0 

Root lignin, % 8.3 24.7 

2.4.5. Drainage System 

The drainage design parameters including drain depth, drain spacing, and surface 

storage were varied over realistic ranges.  Simulated drain depths ranged from 90 cm to 135 

cm with approximately 1 cm increments.  Simulated drain spacings ranged from 9 to 35 m 

with approximately 0.5 m increments.  Lastly, surface storage was simulated at 3 levels: 

good, fair, and poor to represent 0.5, 1, and 1.5 cm surface depressional storage, respectively. 

These values depend upon tillage and surface grading and influence the maximum depth of 

ponded water after storm events.  Weir settings for the drainage control structures, reported 
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by Skaggs et al. (2012a), and recommended by NC State University Extension were used for 

the model simulations across the three states (Table 2.7).   

Table 2.7. Simulated weir settings for controlled drainage scenario in the U.S. Midwest  

 

2.4.6. Hydrology and Nitrogen Simulations 

DRAINMOD and DRAINMOD-NII models were run to predict annual drainage flow 

and nitrogen losses for various combinations of climate, soil, and management conditions. 

Records from 8 weather stations in Illinois, 4 stations in Iowa, and 6 stations in Minnesota 

were used.  For each weather station, combinations of corn-soybean crop rotation, three 

surface storage levels, and eight (or fewer) soil types were simulated.  DRAINMOD 

hydrologic simulations were conducted followed by DRAINMOD-NII nitrogen simulations. 

Models were run for both free drainage and controlled scenarios.  Over 1,728 simulations 

were run for each combination of drain depth and spacing and fertilization rate. These three 

variables were varied between ranges as described in the previous two sections.  

Dates Corn Soybean 

1/1 ï 4/5 30 cm 30 cm 

4/6 ï 4/26 Drain depth 30 cm 

4/26 ï 5/6 Drain depth Drain depth 

5/6 ï 5/20 60 cm Drain depth 

5/20 ï 7/31 60 cm 60 cm 

8/1 ï 9/10 60 cm 60 cm 

9/11 ï 10/1 Drain depth Drain depth 

10/2 ï 12/31 30 cm 30 cm 
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Input data was arranged by weather station in ASCII format file using Notepad.  Each 

file lists the utilized soils of the county, along with soil inputs required for running 

DRAINMOD-NII.  These files also include drain depths, drain spacings, and fertilizer 

application rates, as defined by sections 2.4.1-2.4.5 of this chapter.   

The simulation process was automated because of the large number of DRAINMOD 

and DRAINMOD-NII simulations. A FORTRAN code was used to run the models in a batch 

mode: updating input files, creating unique combinations of soil types, drainage design, and 

fertilizer rates; running the hydrology and nitrogen simulations for the 30 years of historical 

climate data; and writing the model output of drainage flow and N loss in ñdatabasesò along 

with key input parameters (Negm et al., 2016).  Inputs with significant effect on drainage 

flow and nitrogen losses were based on previous studies (Kladivko et al., 2004, 2005; Skaggs 

et al., 2012b; Negm et al., 2016; Youssef et al., 2006). DRAINMOD and DRAINMOD-NII 

inputs used for these simulations are given in Appendix B.  Roughly 70,000 records of 

predicted annual drainage flow and nitrogen loadings were generated per climate station.  

The output databases of model outputs and key inputs, created by the FORTRAN program, 

were organized based on hydrology and nitrogen simulations to build regression models for 

estimating annual drainage flow 

2.4.7. Linear Regression 

 SAS software (SAS Institute, Cary, NC) was used for the statistical analysis in the 

study.  Linear regression, referred to more often by statisticians as General Linear Regression 

(GLR), was chosen due to its relative simplicity.  In GLR a dependent variable (the response) 
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is related to multiple predictors, based on a functional, linear relationship (SAS 9.3 Userôs 

Guide, Second Edition).   

 The SAS procedure, ñPROC GLMSELECTò, was chosen to build the regression 

models since it includes a CLASS statement, separating categorical from continuous 

variables in the regression equation (Negm et al., 2016; SAS 9.3 Userôs Guide, Second 

Edition).  Other alternative procedures provided by SAS software include the REG and GLM 

procedures; however, each of these procedures misses key features that are available in 

GLMSELECT.  The REG procedure for example can run multiple effect model-selection 

methods such as forward, backward, and stepwise; however, it does not support CLASS 

statements (SAS 9.3 Userôs Guide, Second Edition). While the GLM procedure does support 

CLASS statements, it does not support multiple selection methods (SAS 9.3 Userôs Guide, 

Second Edition).  Forward selection begins by testing the model with no variables, and adds 

the most significant variable to the model.  Further, variables are continually added until 

improvement can no longer be made (SAS 9.3 Userôs Guide, Second Edition).  Backward 

elimination works by initially including all variables to the model and then the least 

significant variables are removed one by one until all remaining variables in the model are 

deemed significant (SAS 9.3 Userôs Guide, Second Edition).  Due to the large number of 

variables and interactions, the Stepwise selection method was chosen for this project as it 

performs t-tests on the model to identify significance of the variables with the addition and 

removal of variables simultaneously, allowing for a combination of forward selection and 

backward elimination (SAS 9.3 Userôs Guide, Second Edition).  



 

44 

The GLMSELECT procedure also allows data partitioning, which divides the data 

into three groups: 1) training data for regression model building; 2) validation data for 

predicting error in the regression model built by the training set; and 3) testing data for 

testing the predictive power of the model (SAS 9.3 Userôs Guide, Second Edition). Data 

partitioning used in this study, followed Negm et al. (2016) allocating 50% of the data set to 

training, 25% to validation, and 25% to testing (SAS 9.3 Userôs Guide, Second Edition). 

Table 2.8. Numerical and categorical variables included in building the regression models for 

estimating annual drainage and nitrogen losses 

DATA 

CATEGORY 

Explanatory Variables Symbol 

Representation 

Numerical/ 

Categorical 

Variable Level 

(Categorical only) 

    Lvl 0  Lvl 1  Lvl 2 

Weather Annual Precipitation (cm) 

Previous yearôs Rain (cm)  

Ratio of growing seasonôs 

rain to yearly rain 

Rain_b  

Rain_b0  

R 

Numerical 

Numerical  

Numerical 

 

Soil Sand % 

Silt % 

Clay % 

OC % 

Sand 

Silt 

Clay 

OC 

Numerical 

Numerical 

Numerical 

Numerical 

 

Drainage design Drain depth (cm) 

Drain spacing (cm) 

Surface conditions 

Annual Drainage 

D_depth 

D_space 

SS 

Drain_b 

Numerical 

Numerical 

Categorical 

Numerical 

 

 

Good    Fair    Poor 

Crop 

Management 

Relative yield (%) 

Previous yearôs Yield (%) 

Fertilizer Applied (kg N 

ha-1 yr-1) 

Yield 

Yield_0 

Fert 

Numerical 

Numerical 

Numerical 
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 Candidate explanatory variables for the drainage and nitrogen regression equations 

are based on those used by Negm et al. (2016), with minor differences from their study in an 

attempt to improve the regression models with adding new terms and removing others (Table 

2.8). The explanatory variables and the training set were used to build the models, estimating 

annual drainage flow and nitrogen loads, excluding those interactions and variables that 

allowed multi-collinearity and overfitting. Multi-collinearity occurs when a predictor in a 

model is highly correlated with another predictor (Ott and Longnecker, 2010). For example, 

drainage outflow is dependent on drain spacing, while N losses are dependent upon drainage 

outflow, and therefore the N loss regression equations only take into account drainage 

outflow.  Overfitting (or over-specification) occurs when the model attempts to describe the 

outliers of the data set as well as the true relationship of the response and explanatory 

variables (Ott and Longnecker, 2010). Simultaneously, the validation set chooses the proper 

model based upon the largest adjusted R2 value (R2
adj) rather than the typical R2 [Equation 

2.4] , the coefficient of determination (Negm et al., 2016).  The R2 defines the reduction in 

error of regression, and as this number increases, so does the predictive power of the 

regression equation (Ott and Longnecker, 2010). In the following equation [2.4], ñSSò stands 

for sum of squares and is based on point correlations.  

Ὑ                                             [2.4] 

The problem with using the coefficient of determination is that as the number of 

predictors in the model increases, so does the value, becoming more and more problematic 

due to receiving an unrealistically high R2 value in certain circumstances.  An R2
adj value 
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takes into consideration the number of predictors of the model and penalizes the models with 

additional predictors (SAS 9.3 Userôs Guide, Second Edition) [2.5]. 

Ὑ ρ                                                [2.5] 

where p is the number of predictors, and N is the total sample size, and R2 is the coefficient 

of determination, calculated by Equation 2.4.   

 While each variable is evaluated when building the model via the various selection 

methods utilized by GLMSELECT, there is a possibility that the large number of records 

used may exaggerate the statistical significance of the chosen variable or variables.  Negm et 

al. (2016) pointed out that variables considered significant (identified by having a high t-

value), yet did not have an impact on reducing the root mean squared error or increase the 

R2
adj value were removed via iterative processes within GLMSELECT.  Further, another 

procedure within SAS, PROC REG, a general linear regression tool, was used to statistically 

compare DRAINMOD and DRAINMOD-NII predictions to values estimated by the 

regression models. Using the testing data set, the remaining, unused 25% of the complete 

data set, the REG procedure yielded diagnostic plots including: 1) residual plots, the 

difference between observed and predicted values; 2) linear correlation plots, a visual aid to 

observe the comparison between modeled and predicted outputs; and 3) Cookôs distance 

plots, which are used to show outliers.  These plots are described in more detail in Chapter 3.  

A complete set of the SAS diagnostics are given in Appendix C SAS code used to build each 

equation and report the diagnostics can be found in Appendix D. 
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2.5. Example Applications of the Regression Models 

The purpose of this section is to demonstrate the use of the developed regression 

models for estimating annual drainage flows and nitrogen loadings from drained cropland in 

the Midwest. By comparing the estimates of the regression models to the predictions of the 

DRAINMOD and DRAINMOD-NII models, these examples will show the accuracy of the 

regression models relative to the mechanistic models. A comparative analysis can also 

highlight the conditions suitable for the application of the regression models and the 

conditions that pose a challenge to their application. It should be noted that results of the 

analyses of this limited number of applications are not conclusive since the performances of 

both the mechanistic and the regression models are expected to vary spatially across the U.S. 

Upper Midwest.  

In the example applications, drainage flows were compared for all years 1981 to 2010 

while N Losses were compared for 1983 to 2010 as the first 2 years were omitted to allow the 

carbon pools within DRAINMOD-NII to stabilize. Calibration parameters and weir settings 

of DRAINMOD remained at the levels used for the simulations that generated the data set 

used for building the regression models.   DRAINMOD predictions and regression model 

estimates were compared by calculating their Percent Difference (PD) on a year to year and 

5-year moving average bases.  The PD is simply the absolute value of the difference between 

the two terms, divided by their average value, and multiplied by 100.  The smaller the PD, 

the closer the estimation by the regression equation to the prediction by DRAINMOD or 

DRAINMOD-NII.  
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 Potential users of the regression equations must follow the following steps to use 

them: 

1. Geographically identify the farm location relative to the seven zones/regions of 

the Midwest, for which specific regression equations were developed. Based on 

the location, the equations that best represent the farm local conditions will be 

selected from the set of available equations.  

2. Identify the dominant soil type of the farm. For this soil type, retrieve from online 

soil databases sand, silt, and clay contents, along with the OC content of the top 

20 cm soil layer.  

3. Obtain drainage system design parameters and cropping system parameters for the 

farm including drain depth (cm), drain spacing (cm), a qualitative assessment of 

surface drainage (good, fair, or poor), fertilizer application rate (kg N ha-1), 

relative crop yield (%), precipitation amounts (cm) for current and previous years, 

and rainfall received within the growing season of the current year. 

4. Use the identified equations to estimate the annual drainage flow and N loss. 
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CHAPTER 3: RESULTS AND DISCUSSION 

 

The outcome of this research project is a set of regression equations for estimating 

annual drainage flow and annual Nitrate-N losses for artificially drained corn and soybean 

fields in the U.S. Midwest under two management scenarios, controlled drainage (CD) and 

free drainage (FD).  In this chapter, the regression equations are presented along with their 

diagnostic plots and example applications comparing their estimates of annual drainage flow 

and N loss to corresponding predictions by DRAINMOD and DRAINMOD-NII models. 

As described in detail in Chapter 2, SAS procedure, GLMSELECT, was used to build 

the regression equations while Proc REG of SAS was used to generate diagnostic plots of the 

regression equations, and to compare DRAINMOD and DRAINMOD-NII predictions of 

annual drainage flow and N loss to corresponding values estimated by the equations.  The 

diagnostic comparisons including residuals to predicted values, RStudent vs predicted values, 

ñactualò data outputs (process based model predictions) to ñpredictedò data outputs 

(regression model estimates), percent distribution of residual values histogram, and Cookôs 

D.  Residuals to predicted value plots are used to check against non-constant variance, which 

would indicate an invalid model.  Residuals were sorted to observe extreme scenarios, which 

were removed accordingly.  For example, in an area with 70 cm annual average precipitation, 

years with rainfall exceeding 115 cm were removed as they created significant outliers in the 

plots.  While not impossible, such high rainfall rarely occurs and therefore the regression 

equations should not include such scenarios.  RStudent to predicted value plots show the 

studentized residual values plotted against predicted values where statistically proper outputs 

should fall between 2 and -2 (SAS Userôs Guide, 2011).  For the plot comparing predicted 
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DRAINMOD outputs to estimated regression outputs, a linear trend is important due to a 1:1 

ratio showing that regression model output accurately resembles the simulation model 

outputs.  In the plot showing the distribution of the percentage of the residuals, observing 

normality is very important.  Lastly, Cookôs D plots were given, quantifying how much 

removing a predictor would affect the regression model.   

It is extremely important to note that regression models can only predict values that 

fall within their bounds, and therefore any estimates made using inputs that are not reflected 

within the bounds of the ñexperimentò (represented by the process based model simulations) 

should not be considered.  Also note that only first degree interactions between explanatory 

variables were used since including higher interactions leads to increased complexity with no 

noticeable improvement to the model (Negm et al., 2016). 

Statistically, the results of the reported applications of the equations look promising 

and show the potential for these equations as reliable estimators of annual drainage flow and 

N loss.  We would expect equation estimates to be most accurate under average conditions.  

Equation accuracy may substantially decline under extreme conditions such as significantly 

larger and smaller-than-average precipitation amounts, as well as uncommon farming 

practices (e.g. higher or lower than normal fertilizer application due to experimental reasons). 

3.1 Annual Drainage Flow 

The developed regression models for drainage flow estimation used six numerical 

variables and one categorical variable.  The numerical variables include sand, silt, and clay 

contents, spacing and depth of drains, and annual precipitation.  The level of surface storage 

was the only categorical variable included in the regression models.  Previous research has 
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shown that DRAINMOD predictions of drainage outflows are most sensitive to the lateral 

saturated hydraulic conductivity (Ksat) (Skaggs et al., 2010). Accordingly, it is expected that 

the regression models include Ksat as a numerical variable. However, Ksat is not a readily 

available input and including it in the regression models would have substantially limited 

their application. Ksat was found to be closely correlated with soil texture and soil organic 

matter content (Wang et al., 2005). Thus, these readily available soil properties are included 

in the regression models as surrogate for Ksat (Negm et al,, 2016).  Negm et al. 2016 also 

showed that cropping system parameters such as fertilization and yield do not have a 

significant effect on drainage flow. Therefore, cropping system parameters were not included 

in the drainage flow regression model.   

The general form of the regression equations for estimating annual drainage flow is 

given by Equation 3.1. 

ὣ  ‍ὢ Ễ  ‍ὢ ‍ ὢ Ễ  ‍ ὢ                            [3.1] 

where the response variable, Yd , represents the annual drainage flow (cm), ɓi is the 

regression coefficient of the equation term Xi which represents a numerical variable or 

interaction between two numerical variables, and n is the total number of terms involving 

numerical variables, ɓC1, represents the regression coefficient of the categorical variable XC1, 

and ɓCi represents the interaction between categorical and numerical variables XCi, and m is 

the total number of terms involving categorical variables.  

A total of 14 equations for drainage estimation were created for the three Midwestern 

states covering the various combinations of cropping system, weather stations, soil types, and 

drainage management (CD or FD).  Detailed output of SAS procedures is given in Appendix 
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C. Variables and their coefficients of the regression equations for estimating drainage flow 

under CD and FD management scenarios are given in Tables 3.1 and 3.2, respectively.  

Figures 3.1 and 3.2 show the diagnostic plots for the example regression equations of zone 

C7. These plots include: a) the residual values vs. regression- ñpredicted valuesò, b) the 

DRAINMOD-predicted drainage vs. regression equation-estimated drainage scatterplot, and 

c) the residual values to quantiles.  The data withheld for testing the regression models was 

used for generating these plots by the GLMSELECT procedure. 

a. b. c.              

Figure 3.1. a. Residual values to Predicted values scatterplot, b. DRAINMOD -predicted 

drainage to Regression equation-estimated drainage scatterplot, c. Residual to Quantile 

scatterplot (Controlled Drainage scenario in southern Illinois, C7_CD) 

 

a.  b. c.  

Figure 3.2. a. Residual values to Predicted values scatterplot, b. DRAINMOD -predicted to 

Regression equation-estimated drainage scatterplot, c. Residual to Quantile scatterplot (Free 

Drainage scenario in southern Illinois, C7_F) 
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These figures show important statistical diagnostics regarding regression. There is 

constant variance in the Residual-Predicted plots as indicated by the random distribution of 

the points in Figures 3.1a and 3.2a. Both the Drainage-predicted plot and Residual-quantile 

plot show linearity, indicating strong predictive power (Figures 3.1b and 3.2b) and normality 

indicating that use of t-tests for determining significant differences is appropriate (SAS 

Userôs Guide) (Figures 3.1c and 3.2c).  Diagnostics plots and variables for all regression 

equations are given in Appendix C. 
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Table 3.1.  Coefficients of regression equations for estimating annual drainage under the controlled 

drainage scenario for the seven climatic regions of the Midwest  

Explanatory 

Variables 

C1 C2 C3 C4 C5 C6 C7 

d_space1    -0.68851  -1.86253 0.004642 

Rain_B2*d_space   -3.2E-05 -4.2E-05 -4.53E-05 -5.1E-05 -0.000072 

sand     -0.593896 0.304243 49.8877 

Rain_B*sand 0.004005   -0.15477 0.002722 -0.26318  

clay 0.150568   -3.31781  0.374602 15.900521 

Rain_B*clay  0.015818  -0.14039 -0.003153 -0.26742 -0.00203 

d_space*clay -4.1E-05 -0.00051 3.6E-05 0.00681  0.018607 -0.00010 

sand*clay  0.043884 0.002004 0.038716 0.014524 0.01424 -0.124132 

silt    -0.13383   21.558148 

Rain_B*silt 0.009956 -0.01342  -0.15866  -0.26436  

d_space*silt  0.00028  0.00692 -3.49E-05 0.018601  

d_space*sand -3.4E-05   0.006944  0.018559  

sand*silt   0.001686 -0.00098   -0.470523 

clay*silt    0.052272  0.019883 0.052768 

d_depth3  -1.77089 0.076254 0.044842 -0.056188   

Rain_B*d_depth 0.001532     0.00066 0.00142 

d_space*d_depth     2.53E-05 4.18E-05  

clay*d_depth     0.002907 -0.00567  

silt*d_depth -0.0013 0.030619    0.000986 -0.001495 

sand*d_depth  0.018462      

SS4 0  -54.0922 -27.2072 -11.4179 -10.93726 -50.4729 -2044.264 

SS 1  -52.642 -29.5094 -12.4397 -13.4164 -53.378 -2046.292 

SS 2  -58.3541 -31.372 -14.7202 -14.9649 -55.5658 -2047.526 

Rain_B*SS 0 -0.36706 0.493389 0.511103 15.69645 0.471236 26.82806 0.25521 

Rain_B*SS 1 -0.33726 0.502873 0.575617 15.74718 0.541728 26.90707 0.327345 

Rain_B*SS 2 -0.31247 0.59064 0.623526 15.79461 0.588848 26.95922 0.37196 

*sand silt and clay contents are given as a percentage, the ñ*ò in the equations represent the interaction between the terms 
1 d_space = the spacing of tile drains (cm) 
2 Rain_B = the annual precipitation (cm) 
3 d_depth = the depth of the tile drains (cm)  
4 SS = Surface storage factor of the field (good=0, fair=1, poor=2) 

 

 

 

 

 

 

 

 

 



 

55 

Table 3.2. Coefficients of regression equations for estimating annual drainage under the free drainage 

scenario for the seven climatic regions of the Midwest 

Explanatory 

Variables 

C1 C2 C3 C4 C5 C6 C7 

d_space1    -1.1954  -0.0084 -0.00739 

Rain_B2*d_space -5.4E-05  -5.3E-05 -3.6E-05 -5.6E-05 -6E-05 -0.00008 

sand       -2.80364 

Rain_B*sand 0.004691   -0.18193  0.23098 0.329087 

clay 0.299461    1.46275  -18.9784 

Rain_B*clay    -0.17287 -0.00621 0.22198 0.32831 

d_space*clay -0.00014 -0.00013 9.58E-05 0.011797    

sand*clay  0.050521    0.01968 -0.0886 

silt      -0.14991 -16.4561 

Rain_B*silt 0.008611 -0.00674  -0.18396  0.229069 0.334192 

d_space*silt 0.000112   0.01202 -7.3E-05 8.46E-05 0.000103 

d_space*sand    0.01202    

sand*silt  0.025784 0.004255 -0.00229  0.010295 -0.18357 

clay*silt      0.042225 0.05123 

d_depth3  0.788602 -0.09319 0.215158    

Rain_B*d_depth 0.002171  0.002846  0.001947 0.002854 0.00202 

d_space*d_depth     5.53E-05 4.86E-05 0.000018 

clay*d_depth 0.001159 -0.01595  -0.00362 -0.00479 -0.00575 0.001316 

silt*d_depth -0.00163     -0.00091 -0.00124 

sand*d_depth  -0.00599      

SS4 0 -14.9562 -108.014 -19.1032 -25.6778 -44.9812 -68.3739 1628.001 

SS 1 -16.9562 -109.683 -18.8389 -25.4348 -49.2754 -72.4913 1623.468 

SS 2 -18.6415 -110.155 -21.8573 -25.489 -49.9081 -75.1278 1619.529 

Rain_B*SS 0 -0.16198 0.770905 0.407529 18.6172 0.565417 -22.4556 -32.9443 

Rain_B*SS 1 -0.12839 0.79647 0.419546 18.6325 0.63109 -22.3914 -32.8672 

Rain_B*SS 2 -0.09154 0.813747 0.476966 18.64641 0.651823 -22.3494 -32.8065 

*sand silt and clay contents are given as a percentage, the ñ*ò in the equations represent the interaction between the terms 
1 d_space = the spacing of tile drains (cm) 
2 Rain_B = the annual precipitation (cm) 
3 d_depth = the depth of the tile drains (cm)  
4 SS = Surface storage factor of the field (good=0, fair=1, poor=2) 

 

As shown in Tables 3.1 and 3.2, the regression equations consist of multiple terms 

representing the main effects of explanatory variables (e.g. d_space, clay, and SS) and the 

interactions among these variables (e.g. d_space*clay, Rain_B*SS). An explanatory variable, 
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such as drain depth (d_depth) may only be represented through its interaction with another 

variable (Rain_B). This simply means that the effect of the explanatory variable is 

emphasized by another variable, sometimes more so than the main effect of the explanatory 

variable (Negm et al., 2016).  SAS analyzed each combination of main effects and 

interactions, determining by the t-values if they were deemed significant to output of the 

equations.  Therefore, while some terms may not appear consistently across similar 

equations, all effects were considered.  Yet only the best fits to the DRAINMOD outputs 

were chosen by the statistical model. Drainage design parameters interacting with total 

precipitation as an explanatory variable within the annual drainage equation are examples of 

interactions that occur daily in agricultural drainage.  It is logical that a wider drain spacing 

would yield lower drainage rates during precipitation events.  Therefore, the drain spacing 

interaction with precipitation is a predictor of drainage flow.  

 All of the 14 drainage regression equations included the interaction of annual 

precipitation and surface storage.  All of the equations also have annual precipitation as a 

main effect or interaction within the equation elsewhere.  Hence, annual precipitation is a 

very important variable as well.   

 There was high correlation between simulated and estimated annual drainage with 

mean adjusted R2 (Radj
2) values of 0.97 and 0.98 for CD and FD scenarios, respectively 

(Table 3.3). The Radj
2 is a statistical metric that quantitatively assess the goodness-of-fit 

between DRAINMOD predictions and regression model estimations of annual drainage flow.  

Given that these values were calculated by SAS using the ñtrainingò data set (Negm et al., 

2016), the regression model was found to be unbiased. A summary of the RMSE values can 
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be found in Table 3.3 as well.  The RMSE shows the difference between the estimators and 

the data, ergo, a lower number is desirable.   

Table 3.3. R2
adj

 and RMSE Summary of Drainage Regression equations  

 Adjusted R2 Values RMSE value (cm/yr.) 

CD Free Drainage CD Free Drainage 

MINIMUM  0.96 0.96 3.11 2.44 

MAXIMUM  0.98 0.99 5.16 5.65 

MEAN  0.97 0.98 4.34 4.49 

 

Most importantly, all variables of the regression equations can be easily obtained 

through the use of soil databases such as Web Soil Survey, climate databases such as the 

National Climatic Data Centerôs Climate Data Online database, hosted by the NOAA, or by 

site visits, reiterating the purpose of this research.  Since all of these parameters are easily 

obtained, there is no need for on-site data collection, and therefore the cost of tool application 

is kept to a minimum.   

3.2 Annual Nitrogen Losses 

 The regression models for annual nitrogen loss were developed using the same 

approach used for developing the drainage regression equations.  The same numerical and 

categorical variables were used with the addition of crop management variables such as crop 

yield and fertilization amounts.  Crop yield has a great effect on N losses due to N uptake by 

plants, while fertilization is the main source of N to the agroecosystem.  Due to the findings 

of several studies, it was noted that N losses are highly correlated to drainage flow (Skaggs 

and Gilliam, 1981; Skaggs et al., 2012a; Skaggs et al., 2012b; Luo et al., 2010; Gilliam et al., 

1979; Skaggs et al., 2010; Drury et al., 2009).  Negm et al. (2016) showed high correlation 

between annual nitrate losses and the drainage flow as well, leading to drainage flow being 
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used as a numerical variable to replace all of the explanatory variables previously used in 

developing the drainage regression equations.  This replacement simplified the equation 

immensely.  A new variable was also introduced, ñRò, which is the ratio of the growing 

season precipitation to the annual precipitation.  It was thought that this addition may 

improve the model by considering precipitation distribution. Seven numerical variables were 

used to estimate annual nitrate losses from the system, including crop yield, annual drainage, 

fertilizer application rate, OC content, yield of the previous year, precipitation of the previous 

year, and R.  The variable, drainage, was used consistently in the nitrogen equations as both 

main effects and interactions. This is unlike the drainage equations, which may have omitted 

various soil parameters or other numerical variables, depending on the location. 

The response variable representing annual nitrate losses (kg N ha-1), Yn, can be 

estimated in terms of the explanatory variables according to equation 3.2. 

ὣ  ‍ὢ  ‍ὢ Ễ  ‍ὢ                                      [3.2] 

where ɓi represents regression coefficients, Xi represents the numerical explanatory variables 

and their interactions, and n is the total number of terms in the equation.  The regression 

variables and coefficients for the annual N loss regression equations are given in Tables 3.4 

and 3.5.  Annual drainage required for the nitrogen regression equations can be obtained by 

either solving equation 3.1, simulating the hydrology using DRAINMOD, or collecting data 

on-site.  The latter alternatives are expected to yield more accurate predictions, yet modelling 

expertise or monitoring equipment is required, along with the availability of DRAINMOD 

input data (Negm et al., 2016).  Figures 3.3 and 3.4 show the diagnostic plots of the nitrogen 

regression equations for zone C7. 
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Table 3.4. Coefficients of regression equations for estimating annual for NO3-N loss under the controlled 

drainage scenario for the seven climatic regions of the Midwest 

Explanatory 

Variables 

C1 C2 C3 C4 C5 C6 C7 

Drain_B1 0.84795 0.728442 0.539455 1.158393 0.87938 0.586545 0.540676 

Yield2 0.034995 0.177196 -0.05412 0.186409 0.151731 0.089226 0.215342 

Drain_B*yield  -0.003431 0.003353 -0.00447 -0.00174  -0.00069 

Fert3  -0.119554 -0.019 0.040313 0.090376 0.051803 0.12315 

Drain_B*fert 0.00288 0.006948 0.003303 0.00229 0.001839 0.002182 0.003083 

yield*fert   -0.00058 -0.00069 -0.00121 -0.00088 -0.00208 

OC4  -2.780638 2.903349 -1.05632 -4.43293 0.944136 1.042614 

yield_05 0.352161  -0.1044 -0.2599 -0.06359 -0.06697  

rain_b06 0.062162 -0.063617 -0.05455 -0.16537 0.077096 -0.05004 -0.0675 

yield_0*rain_b0 -0.00621   0.002004 -0.00125 -5.2E-05  

R -6.29199 17.973447 16.21696 14.11436 13.95189 8.668 -1.42054 
1 Drain_B = annual drainage flow (cm) 
2 yield = crop yield, given as a percentage 
3 Fert = rate of fertilizer applied (Kg N ha-1) 
4 OC = organic carbon content of the top 20 cm soil layer, given as a percentage 
5 yield_0 = crop yield of previous year, given as a percentage 
6 rain_b0 = Total rainfall of previous year (cm) 
7 R = ratio of growing season rainfall to the annual rainfall (cm/cm) 

 

 
Table 3.5. Coefficients of regression equations for estimating annual for NO3-N loss under the free 

drainage scenario for the seven climatic regions of the Midwest 

Explanatory 

Variables 

C1 C2 C3 C4 C5 C6 C7 

Drain_B1 0.65504 0.322992 0.809807 0.952424 1.164712 0.735429 1.106402 

Yield2 0.095235  0.084387 0.076603 0.213601 0.149617 0.421976 

Drain_B*yield 0.000931 0.003743  -0.00076 -0.00545 -0.001611 -0.00681 

Fert3 -0.08604 -0.1084  0.013602 0.044417 0.025063 0.118826 

Drain_B*fert 0.005504 0.004249 0.003201 0.001394 0.001811 0.002046 0.00034 

yield*fert 0.000392 0.000365 -0.00115 -0.000353 -0.00088 -0.000794 -0.00109 

OC4  -2.68325  -1.65931 -2.3375 1.572869 -0.66019 

yield_05 0.364577 0.618168 -0.06252 -0.153501 -0.1746 -0.143346 0.012764 

rain_b06  0.414446  -0.03301 -0.00113 -0.071846 -0.15876 

yield_0*rain_b0 -0.00445 -0.00753 -0.00086 0.000712 -0.00047 0.000245  

R -9.57458 -18.8389 13.38669 10.751683 16.02926 7.62903 -10.6966 
1 Drain_B = annual drainage flow (cm) 
2 yield = crop yield, given as a percentage 
3 Fert = rate of fertilizer applied (Kg N ha-1) 
4 OC = organic carbon content of the top 20 cm soil layer, given as a percentage 
5 yield_0 = crop yield of previous year, given as a percentage 
6 rain_b0 = Total rainfall of previous year (cm) 
7 R = ratio of rainfall of the growing season to the annual rainfall (cm/cm) 

 



 

60 

a. b. c.  

Figure 3.3. a. Residual values to Predicted values scatterplot, b. DRAINMOD-NII -predicted N loss to 

Regression equation-estimated N loss scatterplot, c. Residual to Quantile scatterplot for N loss estimation 

(N loss equation of southern Illinois in Control led Drainage scenario, C7_CD_N) 

 

a. b.  c.  

Figure 3.4. a. Residual values to Predicted values scatterplot, b. DRAINMOD-NII -predicted N loss to 

Regression equation-estimated N loss scatterplot, c. Residual to Quantile scatterplot for N loss estimation 

(N loss equation of southern Illinois in Free Drainage scenario, C7_F_N) 

 

 A minimum R2
adj value of 0.88 was obtained, indicating moderately high correlation 

between DRAINMOD-NII simulations and estimations of the regression equations, as 

compared to the results of Negm et al. (2016).  The results of this research support the 

findings of Negm et al. (2016) who reported the occurrence of poor correlation between the 

estimations of the regression equations and predictions of DRAINMOD-NII under some 

conditions.  The occasional poor correlation between predictions of the process-based models 

and the estimates of the regression equations is realistic since the process-based model can 

simulate the interaction and feedback among different hydrological and biogeochemical 
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processes. This characteristic of process-based models make them far more capable of 

predicting system response under relatively extremes conditions. However, the regression 

models tend to perform poorly under extreme conditions. 

 A summary of the R2
adj values for the annual N loss regression equations is given in 

Table 3.6.  Overall, it would seem that the regression model does a good job estimating N 

losses under controlled and free drainage management scenarios.   

Table 3.6. Summary of R2
adj

 for Nitrogen loss regression equations 

 Adjusted R2 Values 

CS CD1 CS FD2 

MINIMUM  0.88 0.89 

MAXIMUM  0.94 0.95 

MEAN  0.92 0.93 

1CS CD: corn-soybean rotation under controlled drainage 
2CS FD: corn-soybean rotation under free drainage 

All inputs to the regression equations for annual N loss are readily available. The 

equations do not require any modeling expertise and can be easily applied to estimate annual 

N loss from drained cropland in Midwestern U.S.  All of the N loss regression equations as 

well as the corresponding diagnostic plots are given in Appendix C.  The seven locations 

used in the equations can be observed in Figure 3.5. 
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Figure 3.5. Equation locations 
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3.3 Applications of the Regression Models 

3.3.1 Zone C1 Equations  

These equations were developed for zone C1 (Chapter 2, Figure 2.8) covering 

northern Minnesota.  The regression equations and the process-based models were applied to 

a corn-soybean production system on the artificially drained, dominant, Smiley soil series 

located in Marshall County, MN (Figure 3.5) where the average annual precipitation is 54 cm 

(U.S. Climate Data).  Table 3.7 summarizes the main characteristics of this corn-soybean 

production system.  

The Nash-Sutcliffe Efficiency (NSE) (equation 3.3) was used to assess the goodness-

of-fit between predictions by DRAINMOD/DRAINMOD-NII models and the corresponding 

estimations by the regression equations. This form of testing was used in all 7 case studies.  

Usually NSE is used to assess the agreement between model predictions and actual 

measurements or observations. Using NSE in this study, DRAINMOD predictions represent 

the ñobservationsò in equation 3.3 since DRAINMOD predictions are the reference values 

against which the estimations by the regression equations are compared. As the value of NSE 

increases, the agreement between predictions and estimations improves with NSE of 1 

indicating a perfect match between predictions and estimations. Negative NSE indicates poor 

agreement between predictions and the estimations.  

.3% ρ  
В

В
                                                   [3.3] 

Where O is ñobservedò values, represented by DRAINMOD predictions, P is ñpredictedò 

values, represented by estimations of the regression equations, N is sample size, and / is the 

mean of ñobservedò values. 
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Table 3.7. Main Characteristics of zone C1 test site 

Variable Value 

Soil Series Smiley 

Soil Classification Clay Loam 

Sand Content, % 40 

Clay Content, % 37 

Silt Content, % 23 

Organic Carbon Content, % 2.2 

Depressional Storage, cm 0.5 (Good) 

Drain Spacing, m 20 

Drain Depth, cm 105 

Fertilizer Application Rate, Kg N ha-1 180 for corn, 0 for soybean 

 

 

 

 

 

 

 

 

 

 

 

 



 

65 

Table 3.8. Comparison between C1 equations estimates and DRAINMOD  predictions of annual drainage 

Year  Drainage Predictions by DRAINMOD Drainage Estimations by Regression Eq. 

 

Annual 

Precip 

(cm) FD1 (cm) CD2 (cm) ȹ3 (cm) ȹ (%) FD (cm) CD (cm) ȹ (cm) ȹ (%) 

1981 55.0 10.7 6.7 4.0 37.5 10.5 6.8 3.7 35.2 

1982 64.0 18.1 13.4 4.7 26.0 13.6 8.5 5.2 38.0 

1983 51.7 4.9 3.8 1.1 21.6 9.4 6.2 3.2 34.1 

1984 38.4 7.3 3.0 4.3 59.1 4.9 3.8 1.1 22.3 

1985 64.2 19.9 15.9 4.0 20.1 13.7 8.5 5.2 38.0 

1986 49.2 10.6 7.2 3.4 32.4 8.5 5.7 2.8 32.8 

1987 40.1 6.0 3.0 3.0 50.5 5.4 4.1 1.4 24.9 

1988 36.4 2.5 0.4 2.1 83.0 4.2 3.4 0.8 18.3 

1989 40.3 6.7 5.9 0.8 12.5 5.5 4.1 1.4 25.2 

1990 33.7 1.5 0.0 1.5 100.0 3.2 2.9 0.3 10.1 

1991 61.7 7.2 4.4 2.8 38.8 12.9 8.0 4.8 37.4 

1992 39.8 9.5 7.7 1.8 19.0 5.3 4.0 1.3 24.4 

1993 55.5 11.2 4.6 6.6 59.2 10.7 6.9 3.8 35.6 

1994 62.0 8.6 4.0 4.7 54.0 13.0 8.1 4.9 37.5 

1995 41.7 4.0 2.4 1.6 40.3 6.0 4.4 1.6 26.9 

1996 58.5 12.6 8.7 4.0 31.3 11.7 7.5 4.3 36.6 

1997 62.1 17.0 11.8 5.2 30.5 13.0 8.1 4.9 37.5 

1998 60.1 15.2 7.9 7.3 48.0 12.3 7.7 4.5 37.0 

1999 59.9 19.7 11.9 7.8 39.4 12.2 7.7 4.5 37.0 

2000 62.8 12.9 5.5 7.4 57.2 13.2 8.2 5.0 37.7 

2001 46.7 10.1 7.5 2.5 25.1 7.7 5.3 2.4 31.3 

2002 70.6 14.3 7.8 6.5 45.6 15.9 9.7 6.2 39.2 

2003 39.4 4.6 3.2 1.4 30.6 5.2 4.0 1.2 23.9 

2004 58.8 14.3 11.1 3.2 22.6 11.9 7.5 4.3 36.7 

2005 60.5 11.6 8.0 3.6 31.4 12.4 7.8 4.6 37.1 

2006 55.1 13.0 8.5 4.4 34.2 10.6 6.8 3.8 35.5 

2007 66.4 22.0 15.7 6.3 28.7 14.5 8.9 5.6 38.5 

2008 63.7 16.1 9.2 7.0 43.1 13.5 8.4 5.1 37.9 

2009 55.0 9.1 5.7 3.4 37.7 10.5 6.8 3.7 35.4 

2010 82.3 24.4 16.7 7.7 31.6 19.9 11.8 8.1 40.7 

Total  1635.2 345.5 221.3 124.1 35.9 311.6 201.8 109.8 35.2 

Average 54.5 11.5 7.4 4.1 35.9 10.4 6.7 3.7 35.2 

St. Dev. 11.5 5.7 4.3 1.4 24.6 3.9 2.1 1.8 46.6 
1 FD = Free Drainage; 2 CD = Controlled Drainage; 3 ȹ = Difference between CD and FD scenarios 
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Table 3.9. Comparison between C1 equations estimates and DRAINMOD -NII  predictions of annual N 

loss 

Year N Loss Predictions by DRAINMOD-NII  N Loss Estimations by Regression Eq. 

 

FD  
(kg N ha-1) 

CD  
(kg N ha-1) 

ȹ  
(kg N ha-1) ȹ (%) 

FD  
(kg N ha-1) 

CD  
(kg N ha-1) 

ȹ  
(kg N ha-1) ȹ (%) 

1985 22.1 20.6 1.5 6.6 24.7 17.5 7.2 29.1 

1986 9.0 5.9 3.1 34.4 15.7 3.3 12.4 78.8 

1987 5.1 3.5 1.6 30.8 12.7 11.6 1.1 8.5 

1988 3.9 2.7 1.2 30.1 13.9 10.7 3.2 23.3 

1989 6.1 4.7 1.4 23.2 5.8 11.7 -5.9 -101.8 

1990 1.9 1.1 0.8 43.7 10.1 8.0 2.1 20.9 

1991 8.9 7.1 1.8 19.9 26.5 19.8 6.7 25.3 

1992 9.3 6.8 2.5 26.8 12.1 2.2 9.9 81.6 

1993 18.6 10.5 8.1 43.7 24.4 17.7 6.8 27.7 

1994 7.9 3.9 4.0 50.4 22.8 9.5 13.2 58.1 

1995 3.9 3.6 0.3 8.2 12.7 5.5 7.2 56.7 

1996 11.2 7.6 3.7 32.6 24.2 15.9 8.3 34.4 

1997 15.1 13.8 1.3 8.5 21.0 13.6 7.4 35.2 

1998 13.5 7.9 5.6 41.7 15.7 5.5 10.1 64.6 

1999 23.8 17.7 6.1 25.7 19.8 11.6 8.1 41.1 

2000 14.4 7.8 6.7 46.3 19.9 7.8 12.1 60.8 

2001 9.1 6.4 2.6 29.1 11.4 6.6 4.7 41.7 

2002 15.5 8.5 7.0 45.3 24.7 14.1 10.6 42.9 

2003 3.7 2.8 0.9 24.9 4.9 0.6 4.3 87.9 

2004 11.9 7.7 4.1 34.8 26.4 16.9 9.5 36.1 

2005 16.6 16.9 -0.3 -1.6 22.6 11.3 11.3 50.1 

2006 15.3 9.8 5.5 36.0 12.6 5.0 7.6 60.5 

2007 33.9 29.7 4.2 12.3 22.7 15.1 7.6 33.5 

2008 18.9 11.6 7.4 38.9 17.8 5.6 12.2 68.7 

2009 9.3 10.7 -1.4 -15.5 20.4 9.9 10.6 51.7 

2010 21.2 15.2 6.0 28.3 26.9 12.8 14.1 52.3 

Total  329.7 244.2 85.6 26.0 472.3 269.8 202.5 42.9 

Avg. 12.7 9.4 3.3 26.0 18.2 10.4 7.8 42.9 

St. Dev. 7.3 6.3 1.0 13.2 6.4 5.0 1.3 20.8 
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Table 3.10. Nash-Sutcliffe Efficiency (NSE) values comparing DRAINMOD/DRAINMOD -NII predictions 

and estimations by zone C1 regression equations 

Scenario NSE Values 

Annual drainage, free 0.64 

Annual drainage, controlled 0.47 

Annual N loss, free -0.31 

Annual N loss, controlled -0.01 

 

Compared to DRAINMOD predictions, the regression equations tend to under-

estimate annual drainage under both free and controlled drainage scenarios. On average over 

the simulated period, DRAINMOD predicted annual drainage of 11.5 cm for free drainage 

and 7.4 cm for controlled drainage. The corresponding estimates by the regression equations 

were 10.4 cm for free drainage and 6.7 cm for controlled drainage. For the free and 

controlled drainage management scenarios, the regression equations under-estimated annual 

drainage in 19 and 16 years out of the 30-year simulation period, respectively (Table 3.8). 

This systematic under-estimation of drainage by the regression equations is clearly apparent 

in the scatter diagrams shown in Figures 3.6a and 3.6b (majority of points are above the 1:1 

line). Since regression equations under-estimated annual drainage under both free drainage 

and controlled drainage scenarios, the average reductions in annual drainage caused by 

controlled drainage, predicted by DRAINMOD and estimated by the regression equations, 

were in close agreement despite the systematic under-estimation of drainage by the 

regression equations (Figure 3.7a). It should be noted that the regression equations only 

slightly under-estimated the reductions in annual drainage caused by controlled drainage (3.7 

cm yr-1), compared to DRAINMOD prediction (4.1 cm yr-1). 
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The annual drainage values estimated by the regression equations and predicted by 

DRAINMOD model were in closer agreement under free drainage compared to controlled 

drainage. This is indicated by the NSE values of 0.64 and 0.47 for the free drainage and 

controlled drainage scenarios, respectively (Table 3.10). It is also visually apparent by the 

less scatter around the 1:1 line in the drainage flow scatter diagram under free drainage 

scenario (Fig. 3.6b) compared to the controlled drainage scatter diagram (Fig. 3.6a). 

Inspection of the scatter diagrams (Fig. 3.6 a and b) and Table 3.8 also reveals that regression 

equation estimates were in close agreement with model predictions of annual drain flow with 

the exception of a few years. For free drainage scenario, the difference between model 

predictions and equation estimates of annual drainage exceeded 5 cm in only four of the 

thirty year simulation period (6.2 cm in 1985, 5.7 cm in 1991, 7.5 cm in 1999, 7.5 cm in 

2007). For the controlled drainage scenario, the difference between model predictions and 

equation estimates exceeded 4 cm in six of the thirty-year simulation period (4.9 cm in 1982, 

7.4 cm in 1985, 4.1 cm in 1994, 4.2 cm in 1999, 6.8 cm in 2007, 4.9 cm in 2010). The 

threshold values, 5 cm for free drainage and 4 cm for controlled drainage, were arbitraril y 

chosen. The threshold value for controlled drainage was set 1 cm less than the threshold 

value for the free drainage to account for the less drainage values (predicted and estimated) 

under controlled drainage, compared to free drainage. Since NSE is influenced by ñoutliersò, 

the values of NSE were recalculated, excluding the few years with large discrepancy between 

model predictions and equation estimates. The NSE values comparing annual drainage 

increased from 0.64 to 0.76 for free drainage, and the corresponding increase for control 

drainage was 0.47 to 0.56. It is worth mentioning that all years with discrepancy between 
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model predictions and equation estimates exceeding the threshold had precipitation above the 

long-term normal of 54.5 cm. 

The comparison between model predictions and equation estimates of reductions in 

annual drainage (difference between drain flows under free drainage and controlled drainage) 

reveals that DRAINMOD predictions and equation estimates were in close agreement except 

for six of the thirty-year simulation period. The discrepancy between model predictions and 

equation estimates for these six years exceeded an arbitrarily chosen threshold of 2 cm per 

year (2.1 cm in 1983, 3.2 cm in 1984, 2.8 cm in 1993, 2.8 cm in 1998, 3.3 cm in 1999, 2.4 

cm in 2000). Recalculating the NSE for annual reductions in drain flow without the seven 

years with relatively large discrepancy between model predictions and equitation estimates 

increased NSE from 0.53 to 0.81.  Interestingly, 1999 was the only year with discrepancy 

between model predictions and equation estimates in both drain flow under the two 

management scenarios and the associated reduction in annual drainage. The large differences 

between model predictions and equation estimates of annual drain flow under both free 

drainage and controlled drainage scenarios led to an overall small difference in predicted and 

estimate reductions in annual drain flow. For example, the regression equation under-

estimated drain flow in 1985 by 6.2 cm for free drainage and 7.4 cm for controlled drainage. 

This led to an overall under-estimation of reduction in drain flow by only 1.2 cm. Years 

1994, 2007 and 2010 showed the same trend of small difference between predicted and 

estimated annual drainage reduction despite the large differences between predicted and 

estimated annual drainage under free drainage and controlled drainage scenarios.    
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This application clearly shows that the regression equations developed for zone C1 

produces reliable estimates of annual drainage flow under both free drainage and controlled 

drainage scenario. The regression equations performed better under the free drainage 

scenario, compared to controlled drainage scenario. The regression equations tend to perform 

better under average and near average conditions.  

Compared to DRAINMOD-NII predictions, the regression equations tend to over-

estimate annual N losses under the free drainage scenario. The regression equations equally 

over- and under-estimated annual N losses under controlled drainage.  The values of the 

NSE, statistical metric for assessing the goodness of fit between model predictions and 

equation estimates, were negative for the two scenarios indicating poor agreement (Table 

3.10). Annual drainage is an input to the regression equations for estimating annual N loss. 

Thus, the errors in equation estimates of annual drainage cause further errors in equation 

estimates of annual N loss. To assess the effect of the error in estimating annual drainage on 

the equation estimates of N loss, DRAINMOD predictions of annual drainage were used as 

input to the N regression equations instead of estimated drainage. The use of DRAINMOD-

predicted flow increased the NSE value from -0.01 to 0.30 for controlled drainage.  However, 

the NSE remained negative for the free drainage scenario despite the relative improvement in 

the goodness-of-fit . 

The comparison between model predictions and equation estimates of reductions in 

annual N losses (difference between N loss under free drainage and controlled drainage) 

reveals that DRAINMOD-NII predictions and equation estimates have a poor fit. As 

previously mentioned, the regression equations substantially over-estimated N losses under 
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free drainage while equation estimated under the controlled drainage did not have systematic 

bias. This resulted in large over-estimation of annual N reductions (Figure 3.6f).   

The regression equation estimated negative annual N reduction in 1989. This means 

that estimated annual N loss under free drainage (5.8 kg yr-1) was less than the corresponding 

loss under controlled drainage (11.7 kg yr-1).  The year 1989 had an unusually dry growing 

season and below average annual precipitation.  The R term (Table 2.8) has a large effect on 

N regression equations for both free and controlled drainage scenarios. Additionally, the N 

equations consider previous yearsô annual precipitation and crop yields, which also held well 

below-average values in 1989 when compared to other years.  In 2005 and 2009, 

DRAINMOD predicted slightly negative reduction.  This resulted from a higher crop yield 

and N plant uptake under free drainage than the correspond values under controlled drainage. 

The increase in denitrification occurred under controlled drainage was not large enough to 

offset the reduction in N plant uptake. As a result, more N was available for leaching under 

controlled drainage, compared to the free drainage scenario.  

This application shows that the regression equations developed for zone C1 produces 

unreliable estimates of annual N loss under both the free drainage and controlled drainage 

scenarios. The equations consistently over-estimated the reduction in N losses caused by 

controlled drainage.  Equation estimates of annual N loss can be improved by using 

DRAINMOD predicted flows instead of values estimated by the hydrology equations. 

However, this would eliminate the point of the study aiming to develop a simple and accurate 

predictive tool for estimating annual drain flows and N losses from drained cropland in the 

U.S. Midwest. 



 

72 

 
 

Figure 3.6. Scatter plots comparing DRAINMOD/DRAINMOD -NII predictions and corresponding 

estimates by regression equations for C1 zone:  a) Annual drainage flow for controlled drainage; b) 

Annual drainage flow for free drainage; c) Annual reductions in drainage flow caused by controlled 

drainage; d) Annual nitrogen loss for controlled drainage; e) Annual nitrogen loss for free drainage; f) 

Annual reductions in nitrogen loss caused by controlled drainage. 
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a.  

b.  

Figure 3.7. Graphical representation of controlled drainage-caused reductions predicted by DRAINMOD 

and estimated by C1 regression equations: a) Annual reductions in drainage flow; b) Annual reductions 

in nitrogen loss. 
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a.  

b.  

Figure 3.8. Graphical comparisons of annual drainage predicted by DRAINMOD and estimated by C1 

equations under a) controlled drainage and b) free drainage scenarios. 
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a.  

 

b.  
Figure 3.9. Graphical comparisons of annual nitrogen losses predicted by DRAINMOD-NII  and 

estimated by C1 equations under a) controlled drainage and b) free drainage scenarios. 
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3.3.2 Zone C2 Equations 

These equations were developed for zone C2 (Chapter 2, Figure 2.8) covering the 

central-northern portions of Minnesota.  The regression equations and the process-based 

models were applied to a corn-soybean production system on artificially drained Roliss soil 

series located in Stearns County, MN (Figure 3.5) where the average annual precipitation is 

72 cm (U.S. Climate Data).  Table 3.11 summarizes the main characteristics of this corn-

soybean production system. Diagnostics of the regression equations and more detailed 

equation parameters can be found in Appendix C.  The Nash-Sutcliffe Efficiency (NSE) 

(equation 3.3) was used to assess the goodness-of-fit between predictions by 

DRAINMOD/DRAINMOD-NII models and the corresponding estimations by the regression 

equations.   

Table 3.11. Main characteristics of zone C2 test site 

Variable Value 

Soil Series Roliss 

Soil Classification Loam 

Sand Content, % 38 

Clay Content, % 26 

Silt Content, % 36 

Organic Carbon Content, % 2.2 

Depressional Storage, cm 1.3 (Fair) 

Drain Spacing, m 15 

Drain Depth, cm 105 

Fertilizer Application Rate, Kg N ha-1 175 for corn, 0 for soybean 
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Table 3.12. Drainage output comparisons between C2 equations and DRAINMOD  

Year  Drainage Predictions by DRAINMOD Drainage Estimations by Regression Eq. 

 

Annual 

Precip. 

(cm) FD1 (cm) CD2 (cm) ȹ3 (cm) ȹ (%) FD (cm) CD (cm) ȹ (cm) ȹ (%) 

1981 68.0 24.1 21.2 2.9 12.1 23.5 18.9 4.6 19.5 

1982 82.8 34.0 25.3 8.7 25.7 31.7 25.3 6.4 20.2 

1983 86.9 30.9 25.0 5.9 19.0 34.0 27.1 6.9 20.3 

1984 90.4 44.1 39.2 4.9 11.1 35.9 28.6 7.3 20.4 

1985 80.2 28.1 24.9 3.2 11.3 30.2 24.2 6.1 20.1 

1986 112.1 54.4 42.3 12.1 22.2 47.9 37.9 10.0 20.9 

1987 39.2 1.3 0.0 1.3 97.7 7.6 6.5 1.1 14.0 

1988 48.5 10.7 6.1 4.7 43.4 12.7 10.5 2.2 17.3 

1989 59.1 16.7 14.7 2.0 12.0 18.6 15.1 3.5 18.8 

1990 72.7 29.0 22.9 6.2 21.3 26.1 20.9 5.2 19.8 

1991 88.3 37.2 27.9 9.3 25.0 34.7 27.7 7.1 20.4 

1992 60.0 21.3 18.0 3.3 15.3 19.1 15.5 3.6 18.9 

1993 87.9 40.3 35.7 4.6 11.4 34.5 27.5 7.0 20.4 

1994 78.3 28.4 21.6 6.8 24.0 29.2 23.4 5.9 20.1 

1995 75.5 25.2 21.3 3.9 15.5 27.6 22.1 5.5 19.9 

1996 59.0 26.1 18.3 7.8 29.9 18.5 15.0 3.5 18.8 

1997 75.2 25.5 19.2 6.4 25.0 27.5 22.0 5.5 19.9 

1998 87.2 36.5 29.6 6.9 18.9 34.1 27.2 6.9 20.4 

1999 64.7 20.3 18.7 1.6 7.9 21.7 17.5 4.2 19.3 

2000 68.1 23.6 16.6 6.9 29.4 23.5 18.9 4.6 19.5 

2001 81.4 38.1 29.9 8.3 21.7 31.0 24.7 6.2 20.2 

2002 108.0 45.6 35.4 10.2 22.3 45.7 36.2 9.5 20.8 

2003 67.1 23.7 17.9 5.8 24.5 23.0 18.5 4.5 19.5 

2004 83.4 36.8 31.3 5.5 14.9 32.1 25.6 6.5 20.2 

2005 94.7 39.3 30.0 9.3 23.7 38.3 30.4 7.9 20.6 

2006 65.3 20.5 17.3 3.1 15.3 22.0 17.8 4.3 19.4 

2007 71.6 29.1 24.0 5.1 17.5 25.5 20.4 5.0 19.7 

2008 78.4 33.1 24.0 9.2 27.6 29.2 23.4 5.9 20.1 

2009 88.4 38.9 31.7 7.2 18.5 34.8 27.7 7.1 20.4 

2010 93.0 34.7 25.5 9.2 26.4 37.4 29.7 7.7 20.5 

Total  2315.1 897.3 715.3 182.1 20.3 857.7 686.1 171.6 20.0 

Average 77.2 29.9 23.8 6.1 20.3 28.6 22.9 5.7 20.0 

St. Dev. 15.7 10.6 8.8 1.8 17.0 8.7 6.8 1.9 22.2 
1 FD = Free Drainage; 2 CD = Controlled Drainage; 3 ȹ = Difference between CD and FD scenarios 
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Table 3.13. N loss output comparisons between C2 equations and DRAINMOD -NII  

Year N Loss Predictions by DRAINMOD-NII  N Loss Estimations by Regression Eq. 

 

FD  
(kg N ha-1) 

CD  
(kg N ha-1) 

ȹ  
(kg N ha-1) ȹ (%) 

FD  
(kg N ha-1) 

CD  
(kg N ha-1) 

ȹ  
(kg N ha-1) ȹ (%) 

1985 32.8 22.1 10.7 32.7 41.5 35.0 6.5 15.6 

1986 40.1 22.5 17.6 43.9 46.2 33.3 12.8 27.8 

1987 1.4 0.7 0.7 50.4 1.5 4.5 -3.1 -211.7 

1988 7.0 5.8 1.2 17.5 29.1 18.4 10.7 36.7 

1989 12.1 9.9 2.2 18.2 26.4 20.8 5.6 21.3 

1990 27.7 17.1 10.6 38.3 35.0 26.0 9.0 25.8 

1991 51.2 49.8 1.4 2.8 54.3 41.0 13.3 24.5 

1992 26.2 16.8 9.4 36.0 27.6 21.8 5.8 21.1 

1993 57.4 59.6 -2.2 -3.9 54.0 41.4 12.6 23.4 

1994 34.9 25.7 9.2 26.4 36.7 24.2 12.5 34.0 

1995 41.7 35.6 6.1 14.6 40.4 32.1 8.3 20.5 

1996 34.8 23.3 11.5 33.0 29.5 14.3 15.2 51.7 

1997 32.4 26.2 6.2 19.1 39.3 31.8 7.5 19.1 

1998 33.5 28.2 5.3 15.7 39.9 27.6 12.3 30.9 

1999 23.1 23.6 -0.5 -2.1 29.7 24.4 5.3 17.8 

2000 25.8 18.3 7.6 29.3 34.6 22.9 11.7 33.9 

2001 39.7 33.1 6.6 16.7 46.1 30.0 16.2 35.0 

2002 55.7 35.3 20.4 36.6 44.4 31.7 12.6 28.5 

2003 29.9 26.7 3.2 10.8 28.1 24.3 3.8 13.5 

2004 47.9 34.1 13.8 28.8 38.2 29.0 9.2 24.1 

2005 67.3 51.7 15.7 23.3 51.2 41.6 9.6 18.7 

2006 30.8 21.7 9.2 29.7 27.9 19.3 8.6 30.9 

2007 41.7 33.1 8.6 20.6 34.5 22.6 11.9 34.5 

2008 51.0 38.1 12.9 25.3 34.5 24.4 10.1 29.2 

2009 46.1 38.6 7.6 16.4 56.3 38.4 17.9 31.8 

2010 25.3 19.4 5.9 23.2 37.2 28.3 8.9 23.9 

Total  917.5 716.8 200.8 21.9 964.0 709.0 254.9 26.4 

Average 35.3 27.6 7.7 21.9 37.1 27.3 9.8 26.4 

St. Dev. 15.0 13.3 1.7 11.6 11.2 8.5 2.7 24.2 
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Table 3.14. Nash-Sutcliffe Efficiency (NSE) values comparing DRAINMOD/DRAINMOD -NII predictions 

and estimations by zone C2 regression equations 

Scenario NSE Values 

Annual drainage, free 0.87 

Annual drainage, controlled 0.82 

Annual N loss, free 0.62 

Annual N loss, controlled 0.61 

 

Compared to DRAINMOD predictions, the regression equations tend to slightly 

under-estimate annual drainage under both free (3.5%) and controlled drainage (10%) 

scenarios. On average over the simulated period, DRAINMOD predicted annual drainage of 

29.9 cm for free drainage and 23.8 cm for controlled drainage. The corresponding estimates 

by the regression equations were 28.6 cm for free drainage and 22.9 cm for controlled 

drainage. For the free and controlled drainage management scenarios, the regression 

equations under-estimated annual drainage in 18 and 16 years out of the 30-year simulation 

period, respectively (Table 3.12). This systematic under-estimation of drainage by the 

regression equations is more pronounced under the free drainage scenario (Figures 3.10a and 

3.10b) (majority of points are below the 1:1 line in Figure 3.10a). The average reductions in 

annual drainage caused by controlled drainage, predicted by DRAINMOD and estimated by 

the regression equations, were in close agreement (Figure 3.11a). It should be noted that the 

regression equations slightly under-estimated the reductions in annual drainage caused by 

controlled drainage (5.7 cm yr-1), compared to DRAINMOD prediction (6.1 cm yr-1). 

The annual drainage values estimated by the regression equations and predicted by 

DRAINMOD model were in closer agreement under free drainage compared to controlled 

drainage. This is indicated by the NSE values of 0.87 and 0.82 for the free drainage and 

controlled drainage scenarios, respectively (Table 3.14). It is also visually apparent by the 
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less scatter around the 1:1 line in the drainage flow scatter diagram under free drainage 

scenario (Fig. 3.10b) compared to the controlled drainage scatter diagram (Fig. 3.10a). 

Inspection of the scatter diagrams (Fig. 3.10 a and b) and Table 3.12 also reveals that 

regression equation estimates were in close agreement with model predictions of annual drain 

flow with the exception of a few years. For free drainage scenario, the difference between 

model predictions and equation estimates of annual drainage equaled or exceeded 5 cm 

(approximately 17% of the average DRAINMOD prediction of 29.9 cm) in only six of the 

thirty-year simulation period (8.1 cm in 1984, 6.4 cm in 1986, 6.3 cm in 1987, 5.7 cm in 

1993, 7.6 in 1996, and 7.2 in 2001). For the controlled drainage scenario, the difference 

between model predictions and equation estimates exceeded 5 cm (approximately 21% of the 

average DRAINMOD prediction of 21.5 cm) in five of the thirty-year simulation period as 

well (10.4 cm in 1984, 6.5 cm in 1987, 8.2 cm in 1993, 5.1 cm in 2001, 5.8 cm in 2004). The 

threshold value of 5 cm for free and controlled drainage was arbitrarily chosen. Since NSE is 

influenced by ñoutliersò, the values of NSE were recalculated, excluding the few years with 

large discrepancy between model predictions and equation estimates. The NSE values 

comparing annual drainage increased from 0.87 to 0.91 for free drainage, and the 

corresponding increase for control drainage was 0.82 to 0.89. Most years with discrepancy 

between model predictions and equation estimates exceeding the threshold had precipitation 

above the long-term normal of 77.2 cm. Two years with large discrepancy had precipitation 

totals well below the long-term average (less by more than >18 cm) and two other years had 

near-average precipitation.  These will be discussed in the reduction comparison section 

which follows. 
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The comparison between model predictions and equation estimates of reductions in 

annual drainage (difference between drain flows under free drainage and controlled drainage) 

reveals that DRAINMOD predictions and equation estimates were in close agreement except 

for two of the thirty-year simulation period. The discrepancy between model predictions and 

equation estimates for these two years exceeded an arbitrarily chosen threshold of 3.0 cm per 

year (4.3 cm in 1996, 3.3 cm in 2008). Recalculating the NSE for annual reductions in drain 

flow without the years with relatively large discrepancy between model predictions and 

equitation estimates increased NSE from 0.51 to 0.62.   Years 1984, 1987, 1993, and 2001 

had large discrepancy between model predictions and equation estimates of annual drainage 

under both management scenarios. For these four years, the large over-estimation of annual 

drainage by the regression equations under both management scenarios led to an overall 

small difference between predicted and estimated reductions in annual drain flow. For 

example, the regression equation under-estimated drain flow in 1987 by 6.3 cm for free 

drainage and 6.5 cm for controlled drainage. This led to an overall under-estimation of 

reduction in drain flow by only 0.2 cm.   

This application clearly shows that the regression equations developed for zone C2 

produce reliable estimates of annual drainage flow under both free drainage and controlled 

drainage scenarios.  Similar to C1, the regression equations performed better under the free 

drainage scenario, compared to controlled drainage scenario. The regression equations tend 

to perform better under average and near average conditions.  

Compared to DRAINMOD-NII predictions, the regression equations tend to over-

estimate annual N losses under free drainage. The regression equations under-estimated  
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annual N losses under the controlled drainage scenario.  For the free drainage scenario, the 

average DRAINMOD-NII  prediction and equation estimate of annual N losses were 35.3 and 

37.1 kg N ha-1, respectively. The corresponding average annual model prediction and 

equation estimates under controlled drainage were 27.6 and 27.3 kg N ha-1, respectively. Of 

the 26 simulation years, annual N losses was over-estimated in 16 years and under-estimated 

in 15 years for the free and controlled drainage scenarios, respectively (Table 3.13). This 

over-estimations and under-estimations of N losses by the free and controlled drainage 

regression equations are apparent in the scatter diagrams shown in Figures 3.10e and 3.10d.  

Since annual N loss was over-estimated for free drainage and under-estimated for 

controlled drainage, the average reductions in annual drainage caused by controlled drainage, 

predicted by DRAINMOD-NII and estimated by the regression equations, were not in close 

agreement (Figure 3.10f). The regression equations over-estimated the reductions in annual 

N losses caused by controlled drainage (9.8 kg N ha-1 yr-1), compared to DRAINMOD-NII 

prediction (7.7 kg N ha-1 yr-1).   

The annual N loss values estimated by the regression equations and predicted by 

DRAINMOD-NII were in slightly closer agreement under free drainage compared to 

controlled drainage scenario. This is indicated by the NSE values of 0.62 and 0.61 for the 

free drainage and controlled drainage scenarios, respectively (Table 3.14).  Inspection of the 

scatter diagrams (Fig. 3.10 d and e) and Table 3.13 reveals that regression equation estimates 

were in close agreement with model predictions of annual N losses except for a few years. 

For the free drainage scenario, the difference between model predictions and equation 

estimates of annual N losses exceeded 11 kg N ha-1 (approximately 32% of the average 
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DRAINMOD-NII prediction of 35.3 kg N ha-1) in six of the twenty-six-year simulation 

period (22.0 kg N ha-1 in 1988, 14.3 kg N ha-1 in 1989, 11.3 kg N ha-1 in 2002, 16.1 kg N ha-1 

in 2005, 16.5 kg N ha-1 in 2008, 11.9 kg N ha-1 in 2010). For the controlled drainage scenario, 

the difference between model predictions and equation estimates exceeded 9 kg N ha-1 

(approximately 32% of the average DRAINMOD-NII prediction of 26.7 kg N ha-1) in nine of 

the twenty-six-year simulation period (12.9 kg N ha-1 in 1985, 10.8 kg N ha-1 in 1986, 12.6 kg 

N ha-1 in 1988, 10.9 kg N ha-1 in 1989, 18.2 kg N ha-1 in 1993, 9.1 kg N ha-1 in 1996, 10.0 kg 

N ha-1 in 2005, 10.5 kg N ha-1 in 2007, 13.7 kg N ha-1 in 2008). The threshold values of 11 

and 9 kg N ha-1 for free and controlled drainage were arbitrarily chosen based on the standard 

deviations of the free and controlled drainage regression estimates (Table 3.13). The values 

of NSE were again recalculated, excluding the years with large discrepancy between model 

predictions and equation estimates (outliers). The NSE values comparing annual N losses 

increased from 0.62 to 0.73 for free drainage, and the corresponding increase for control 

drainage was 0.61 to 0.79. Six of the ten years with discrepancy between model predictions 

and equation estimates exceeding the threshold had precipitation above the long-term normal 

of 76.4 cm. Four of the years with discrepancy had precipitation totals below the long-term 

average. In combination with unusual precipitation totals, five of the nine years with 

discrepancy for the controlled drainage scenario had well-below average crop yields (greater 

than 11% below average).  For the free drainage scenario, three of the six years with large 

discrepancy had above average drainage, which is a key input to the N loss regression 

equations.  These three years had greatly above or below-average crop yields.  The year 1988 

is an example of the years for which the annual N loss regression equations performed 



 

84 

poorly. This year had less than half of the average drainage total, while having nearly 20% 

lower crop yields.  Disproportionately, 1988 also was a year following an excessively dry 

year (39 cm precipitation).  This combination of conditions may explain why the regression 

equation performed poorly in this situation. 

In analyzing the discrepancies in reduction between the model predictions and 

equation estimates of annual N losses, the difference exceeds 5 kg N ha-1 in nine of the 

twenty-six-year simulation period (9.4 kg N ha-1 in 1988, 11.9 kg N ha-1 in 1991, 14.9 kg N 

ha-1 in 1993, 7.0 kg N ha-1 in 1998, 5.8 kg N ha-1 in 1999, 9.5 kg N ha-1 in 2001, 7.7 kg N ha-1 

in 2002, 6.1 kg N ha-1 in 2005, 10.3 kg N ha-1 in 2009).  With these discrepancy years 

removed, the NSE value improved from -0.28 to 0.39, enhancing this model from a poor to 

relatively acceptable fit.  Interestingly, only two of the four years which had high 

discrepancies in both free and controlled drainage scenarios also had high discrepancy in 

reduction. The other three years had 3 kg N ha-1 or less difference in reduction.   

The poorest reduction years, in which the model and regression equations showed 

negative reduction (higher N losses in CD than FD scenarios), were analyzed in more detail.  

In 1987, the regression equation estimated negative reduction due to an unusually wet 

growing season and well below-average annual precipitation (nearly 50% of the normal).  

Consequently, drainage in 1987 was well below average in both management scenarios.  The 

R term in both the free and controlled drainage scenarios have big effect on equation 

estimates. Additionally, the N equations consider previous yearsô annual precipitation, which 

was the highest of the twenty-six-year period.  In 1993 and 1999, DRAINMOD predicted 

slightly negative reductions.  This is likely due to greater crop yields under free drainage, 
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compared to corresponding yields under controlled drainage.  A higher yield results in 

greater N uptake and less soluble N susceptible to leaching via the drainage water.  While 

more denitrification occurs under controlled drainage, the increase in denitrification is not 

large enough to offset the reduction in N uptake associated with the controlled drainage for 

the years with negative reductions.  

This application shows that the regression equations developed for zone C2 produces 

reliable estimates of annual N loss under both the free drainage and controlled drainage 

scenarios. While the reduction comparison has relatively poor fit, with careful processing of 

the data by the user, such as removing ñoutliersò, the fit can be improved to an acceptable 

level. This application clearly demonstrates that using the regression equations of annual N 

should be avoided under extreme conditions. 
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Figure 3.10. Scatter plots comparing DRAINMOD/DRAINMOD -NII predictions and corresponding 

estimates by regression equations for C2 zone:  a) Annual drainage flow for controlled drainage; b) 

Annual drainage flow for free drainage; c) Annual reductions in drainage flow caused by controlled 

drainage; d) Annual nitrogen loss for controlled drainage; e) Annual nitrogen loss for free drainage; f) 

Annual reductions in nitrogen loss caused by controlled drainage. 
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a.  

b.  

Figure 3.11. Graphical representation of controlled drainage-caused reductions predicted by 

DRAINMOD and estimated by C2 regression equations: a) Annual reductions in drainage flow; b) 

Annual reductions in nitrogen loss. 
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a.  

b.  

Figure 3.12. Graphical comparisons of annual drainage predicted by DRAINMOD and estimated by C2 

under a) controlled drainage and b) free drainage scenarios. 

0

5

10

15

20

25

30

35

40

45

50

55

1
9

8
1

1
9

8
2

1
9

8
3

1
9

8
4

1
9

8
5

1
9

8
6

1
9

8
7

1
9

8
8

1
9

8
9

1
9

9
0

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

D
ra

in
a

g
e

 (
cm

)

Year
DRAINMOD (23.84 ± 8.81) Equation (22.87 ± 6.77)

0

5

10

15

20

25

30

35

40

45

50

55

1
9

8
1

1
9

8
2

1
9

8
3

1
9

8
4

1
9

8
5

1
9
8
6

1
9

8
7

1
9

8
8

1
9

8
9

1
9

9
0

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0
0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

D
ra

in
a

g
e

 (
cm

)

Year

DRAINMOD (29.91 ± 10.61) Equation (28.59 ± 8.70)



 

89 

 

a.  

 

b.  
Figure 3.13. Graphical comparisons of annual nitrogen losses predicted by DRAINMOD-NII and 

estimated by C2 equations under a) controlled drainage and b) free drainage scenarios. 
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3.3.3 Zone C3 Equations 

 These equations were developed for zone C3 (Chapter 2, Figure 2.8), covering 

the southern half of Minnesota.  The regression equations and the process-based models were 

applied to a corn-soybean production system on artificially drained Canisteo soil series 

located in Brown County, MN (Figure 3.5) where the average annual precipitation is 75 cm 

(U.S. Climate Data).  Table 3.15 summarizes the main characteristics of this corn-soybean 

production system. Diagnostics of the regression equations and more detailed equation 

parameters can be found in Appendix C. The Nash-Sutcliffe Efficiency (NSE) (equation 3.3) 

was used to assess the goodness-of-fit between predictions by DRAINMOD/DRAINMOD-

NII models and the corresponding estimations by the regression equations.   

 

Table 3.15. Main characteristics of zone C3 test site 

Variable Value 

Soil Series Canisteo 

Soil Classification Clay Loam 

Sand Content, % 35 

Clay Content, % 36 

Silt Content, % 29 

Organic Carbon Content, % 3 

Depressional Storage, cm 1.5 (Poor) 

Drain Spacing, m 22 

Drain Depth, cm 110 

Fertilizer Application Rate, Kg N ha-1 175 for corn, 0 for soybean 
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Table 3.16. Drainage output comparisons between C3 equations and DRAINMOD  

Year  Drainage Predictions by DRAINMOD Drainage Estimations by Regression Eq. 

 

Annual 

Precip. 

(cm) FD1 (cm) CD2 (cm) ȹ3 (cm) ȹ (%) FD (cm) CD (cm) ȹ (cm) ȹ (%) 

1981 60.9 15.5 11.5 4.0 25.6 20.4 17.2 3.3 15.9 

1982 75.1 30.7 23.3 7.4 24.2 30.0 25.0 5.0 16.6 

1983 69.2 34.2 30.6 3.7 10.7 26.0 21.8 4.3 16.4 

1984 88.3 43.9 34.1 9.8 22.3 38.9 32.3 6.6 16.9 

1985 76.9 31.5 30.5 1.0 3.3 31.2 26.0 5.2 16.6 

1986 91.7 39.3 32.9 6.3 16.1 41.2 34.2 7.0 16.9 

1987 49.9 9.5 5.0 4.5 47.0 13.0 11.1 1.9 14.8 

1988 45.0 10.6 10.0 0.5 5.1 9.7 8.4 1.3 13.7 

1989 50.1 11.4 10.6 0.9 7.4 13.1 11.2 1.9 14.8 

1990 71.4 22.7 18.5 4.2 18.7 27.5 23.0 4.5 16.4 

1991 88.3 36.3 27.8 8.4 23.3 38.9 32.3 6.6 16.9 

1992 75.7 35.0 31.1 4.0 11.3 30.4 25.4 5.0 16.6 

1993 96.6 50.3 44.5 5.8 11.5 44.5 36.9 7.6 17.0 

1994 75.3 28.4 22.3 6.1 21.5 30.1 25.1 5.0 16.6 

1995 89.7 42.6 34.5 8.1 19.0 39.9 33.1 6.7 16.9 

1996 72.1 29.6 23.9 5.7 19.3 28.0 23.4 4.6 16.5 

1997 63.2 22.1 17.3 4.8 21.5 22.0 18.4 3.5 16.1 

1998 70.8 24.3 14.2 10.2 41.8 27.1 22.7 4.5 16.4 

1999 54.6 15.5 12.2 3.3 21.2 16.2 13.7 2.5 15.4 

2000 67.4 22.3 16.4 5.9 26.4 24.8 20.8 4.0 16.3 

2001 94.0 45.9 29.3 16.6 36.1 42.8 35.5 7.3 17.0 

2002 68.1 26.7 27.6 -0.9 -3.5 25.3 21.2 4.1 16.3 

2003 49.8 13.9 9.1 4.8 34.3 13.0 11.0 1.9 14.8 

2004 73.4 26.3 22.8 3.5 13.4 28.8 24.1 4.8 16.5 

2005 80.6 25.4 20.8 4.6 18.2 33.7 28.1 5.6 16.7 

2006 72.7 29.1 22.6 6.5 22.4 28.4 23.7 4.7 16.5 

2007 76.9 33.3 27.0 6.3 19.0 31.2 26.1 5.2 16.6 

2008 61.5 24.9 16.1 8.8 35.4 20.9 17.5 3.3 16.0 

2009 65.4 24.8 23.7 1.1 4.5 23.5 19.7 3.8 16.2 

2010 89.3 38.0 29.4 8.6 22.6 39.6 32.9 6.7 16.9 

Total  2164.0 843.8 679.5 164.3 19.5 840.1 701.7 138.4 16.5 

Average 72.1 28.1 22.6 5.5 19.5 28.0 23.4 4.6 16.5 

St. Dev. 13.7 10.5 9.0 1.4 13.7 9.3 7.6 1.7 17.9 
1 FD = Free Drainage; 2 CD = Controlled Drainage; 3 ȹ = Difference between CD and FD scenarios 
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Table 3.17. N loss output comparisons between C3 equations and DRAINMOD -NII  

Year N Loss Predictions by DRAINMOD-NII  N Loss Estimations by Regression Eq. 

 

FD        

(kg N ha-1) 

CD 

(kg N ha-1) 

ȹ  

(kg N ha-1) ȹ (%) 

FD 

(kg N ha-1) 

CD 

(kg N ha-1) 

ȹ 

(kg N ha-1) ȹ (%) 

1985 32.8 26.6 6.2 18.9 29.8 24.8 5.0 16.9 

1986 51.1 22.2 28.9 56.6 39.1 28.9 10.1 26.0 

1987 10.2 8.5 1.7 16.6 3.2 3.6 -0.4 -11.5 

1988 11.5 7.4 4.0 35.1 9.2 7.6 1.6 17.8 

1989 11.0 5.9 5.2 46.7 10.7 9.3 1.4 13.0 

1990 21.1 11.7 9.4 44.8 30.8 23.7 7.1 23.1 

1991 43.5 57.6 -14.1 -32.3 40.0 35.1 4.9 12.2 

1992 58.9 30.0 29.0 49.2 26.6 21.0 5.6 21.0 

1993 92.1 66.9 25.2 27.4 49.0 42.5 6.5 13.3 

1994 42.3 26.5 15.8 37.3 27.3 22.6 4.7 17.3 

1995 48.5 38.3 10.3 21.2 41.4 35.3 6.1 14.7 

1996 38.1 22.3 15.9 41.6 24.9 19.2 5.7 23.0 

1997 21.1 13.9 7.2 34.0 16.8 13.5 3.3 19.7 

1998 20.3 9.5 10.8 53.1 25.1 18.2 6.9 27.6 

1999 12.4 9.1 3.3 26.5 9.4 7.7 1.8 18.6 

2000 30.9 15.4 15.4 50.0 26.4 19.8 6.7 25.2 

2001 55.0 34.8 20.2 36.8 45.3 36.7 8.6 19.0 

2002 38.2 26.1 12.1 31.8 24.0 17.9 6.1 25.4 

2003 16.9 7.3 9.6 57.0 8.4 5.8 2.6 30.7 

2004 35.9 17.3 18.5 51.7 33.0 24.5 8.5 25.8 

2005 31.4 20.4 11.0 35.0 32.2 27.8 4.4 13.6 

2006 50.5 23.1 27.4 54.3 25.1 19.1 6.0 23.9 

2007 48.6 32.2 16.4 33.7 32.9 26.2 6.8 20.5 

2008 38.4 15.7 22.8 59.2 21.8 15.8 6.0 27.5 

2009 30.4 17.9 12.5 41.1 20.3 15.8 4.4 21.9 

2010 37.6 20.5 17.0 45.3 38.5 29.9 8.6 22.4 

Total  928.6 586.9 341.7 36.8 691.7 552.4 139.2 20.1 

Average 35.7 22.6 13.1 36.8 26.6 21.2 5.4 20.1 

St. Dev. 18.1 14.4 3.6 20.1 11.8 9.9 1.9 16.1 
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Table 3.18. Nash-Sutcliffe Efficiency (NSE) values comparing DRAINMOD/DRAINMOD -NII predictions 

and estimations by zone C3 regression equations 

Scenario NSE Values 

Annual drainage, free 0.89 

Annual drainage, controlled 0.76 

Annual N loss, free 0.37 

Annual N loss, controlled 0.66 

 

Compared to DRAINMOD predictions, the regression equations tend to slightly over-

estimate annual drainage under controlled drainage scenario and under-estimate annual 

drainage under free drainage scenario. On average over the simulated period, the 

DRAINMOD prediction and regression equation estimate of annual drain flow under free 

drainage were 28.1 cm and 28.0 cm, respectively. The corresponding average drain flows 

predicted by the model and estimated by the regression equations for the controlled drainage 

scenario were 22.6 cm and 23.4 cm, respectively. For free drainage, the regression equation 

under-estimated annual drain flow in 17 of the 30-year simulation period.  For controlled 

drainage, the equations over-estimated annual drain flow in 19 of the 30 years (Table 3.16). 

The over-estimation of free drainage by the regression equations is not clearly apparent in the 

scatter diagram shown in Figures 3.14b. However, the under-estimation of controlled 

drainage by the regression equation is more apparent (Figure 3.14a), considerably larger 

number of points below the 1:1 line).  Even though annual drainage was over-estimated 

under controlled drainage and under-estimated under free drainage, the average reductions in 

annual drainage caused by controlled drainage, predicted by DRAINMOD and estimated by 

the regression equations, were in close agreement. It should be noted that, on average, the 

regression equations slightly under-estimated the reduction in annual drainage caused by 

controlled drainage (4.6 cm yr-1), compared to DRAINMOD prediction (5.5 cm yr-1). 
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The annual drainage values estimated by the regression equations and predicted by 

DRAINMOD model were in closer agreement under free drainage compared to controlled 

drainage. This is indicated by the NSE values of 0.89 and 0.76 for the free drainage and 

controlled drainage scenarios, respectively (Table 3.18). It is also visually apparent by the 

considerably less scatter around the 1:1 line in the drainage flow scatter diagram under free 

drainage scenario (Fig. 3.14b) compared to the controlled drainage scatter diagram (Fig. 

3.14a). Inspection of the scatter diagrams (Fig. 3.14 a and b) and Table 3.16 also reveals that 

regression equation estimates were in close agreement with model predictions of annual drain 

flow with the exception of a few years. For free drainage scenario, the difference between 

model predictions and equation estimates of annual drainage exceeded 5.0 cm 

(approximately 18% of average annual drainage predicted by DRAINMOD) in only three of 

the thirty-year simulation period (8.2 cm in 1983, 5.8 in 1993, and 8.2 in 2005). For the 

controlled drainage scenario, the difference between model predictions and equation 

estimates exceeded 5 cm (approximately 22% of average annual drainage predicted by 

DRAINMOD) in nine of the thirty-year simulation period (5.7 cm in 1981, 8.8 cm in 1983, 

6.0 cm in 1987, 5.7 cm in 1992, 7.6 cm in 1993, 8.5 cm in 1998, 6.2 cm in 2001, 6.4 cm in 

2002, and 7.2 cm in 2005). The threshold value of 5 cm was arbitrarily chosen. Since NSE is 

influenced by ñoutliersò, the values of NSE were recalculated, excluding the few years with 

large discrepancy between model predictions and equation estimates. The NSE values 

comparing annual drainage increased from 0.89 to 0.94 for free drainage, and the 

corresponding increase for control drainage was 0.76 to 0.89. The two wettest years (1993 

and 2001) and one of the driest years (1987) were among the years with largest discrepancy 
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between model predictions and equation estimates. It should be noted that model predictions 

and equation estimates were in close agreement during other years (e.g. 1988 and 1989) as 

dry as 1987.  

Further comparison between model predictions and equation estimates of reductions 

in annual drainage (difference between drain flows under free drainage and controlled 

drainage) reveals that DRAINMOD predictions and equation estimates were in relatively 

close agreement except for five of the thirty-year simulation period. DRAINMOD predicted 

substantially less reduction than the estimated reductions in 1985 (1.0 cm vs. 5.2 cm) and 

2002 (-0.9 vs. 4.1). In the other three years (1998, 2001, 2008), the model predicted 

sustainably higher reduction, compared to reduction estimates by the regression equation 

(1998: 10.2 cm vs. 4.5 cm, 2001: 16.6 cm vs. 7.3 cm, 2008: 8.8 cm vs. 3.3 cm). For all the 

five years with large discrepancy in predicted and estimated reduction in drain flow, there 

was a relatively close agreement between predicted and estimate drain flows under one 

management scenario and a relatively poor agreement under the other management scenario. 

In 2002, for example, predicted and estimated drain flows under free drainage scenario were 

in close agreement (DRAINMOD: 26.7 cm vs. Equation: 25.3 cm). The corresponding model 

prediction and equation estimate under the controlled drainage had relatively large 

discrepancy (DRAINMOD: 27.6 cm vs. Equation: 21.2 cm).  In other years,  the large 

differences between model predictions and equation estimates of annual drain flow under 

both free drainage and controlled drainage scenarios led to an overall small difference in 

predicted and estimate reductions in annual drain flow. For example, the regression equation 
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under-estimated drain flow in 1981 by 5.0 cm for free drainage and 5.7 cm for controlled 

drainage. This led to an overall under-estimation of reduction in drain flow by only 0.7 cm.  

This application clearly shows that the regression equations developed for zone C3 

produces reliable estimates of annual drainage flow under both free drainage and controlled 

drainage scenario.  Similar to C1 and C2, the regression equations performed better under the 

free drainage scenario, compared to controlled drainage scenario. The regression equations 

tend to perform better under average and near average conditions.  

Compared to DRAINMOD-NII predictions, the regression equations tend to under-

estimate annual N losses under both the free and controlled drainage scenarios.  On average 

over the simulated period, DRAINMOD-NII predicted annual nitrate losses of 35.7 kg N ha-1 

for free drainage and 22.6 kg N ha-1 for controlled drainage. The corresponding estimates by 

the regression equations were 26.6 kg N ha-1 for free drainage and 21.2 kg N ha-1 for 

controlled drainage. For the free and controlled drainage management scenarios, the 

regression equations under-estimated annual N losses in 22 and 15 years out of the 26-year 

simulation period, respectively (Table 3.17). This systematic under-estimation of N losses by 

the regression equations under the free and controlled drainage scenarios is apparent in the 

scatter diagram (Figures 3.14 d and e demonstrates a majority of points above the 1:1 line).  

Even though the regression equations under-estimated annual N loss under both free 

drainage and controlled drainage scenarios, the under estimation was substantial for the free 

drainage scenario. This large bias in estimating annual N loss for free drainage led to a poor 

agreement between model predictions and equation estimates of annual reductions in N loss 

caused by controlled drainage.  
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The annual N loss values estimated by the regression equations and predicted by 

DRAINMOD-NII model were in closer agreement under controlled drainage compared to 

free drainage scenario. This is indicated by the NSE values of 0.37 and 0.66 for the free 

drainage and controlled drainage scenarios, respectively (Table 3.18).  Inspection of the 

scatter diagrams (Fig. 3.14 d and e) and Table 3.17 reveals that regression equation estimates 

were in close agreement with model predictions of annual N losses except for a few years. 

For free drainage scenario, the difference between model predictions and equation estimates 

of annual N losses exceeded 18 kg N ha-1 in three of the twenty-six-year simulation period 

(32.4 kg N ha-1 in 1992, 43.1 kg N ha-1 in 1993, 25.4 kg N ha-1 in 2006). For the controlled 

drainage scenario, the difference between model predictions and equation estimates exceeded 

14 kg N ha-1 in two of the twenty-six-year simulation period (22.4 kg N ha-1 in 1991, 24.4 kg 

N ha-1 in 1993). The threshold values of 18 and 14 kg N ha-1 for free and controlled drainage 

were chosen based on the standard deviations of the DRAINMOD simulations (Table 3.17). 

The values of NSE were again recalculated, excluding the few years with large discrepancy 

between model predictions and equation estimates (outliers). The NSE values comparing 

annual N losses increased from 0.37 to 0.56 for free drainage.  There was no improvement in 

the controlled drainage scenario. All  years with discrepancy between model predictions and 

equation estimates exceeding the threshold had precipitation above the long-term normal of 

71.9 cm. Again, the fit was poor in the reduction comparison due to the greater 

underestimation in the free drainage scenario than the controlled (NSE = -0.44). This is 

visually apparent in Figure 3.14f and Figure 3.15b.   
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The poorest reduction years, in which the model and regression equations showed 

negative reduction (higher N losses in CD than FD scenarios), were analyzed in more detail.  

In 1987, just as in C2, the regression equation estimated negative reduction due to an 

unusually wet growing season and year with below average precipitation.  Drainage in both 

scenarios were well below average.  In 1991, DRAINMOD predicted negative reduction. 

This is likely due to the free drainage scenario having a 15% greater crop yield than its 

corresponding yield under controlled drainage.  As previously explained the increase in 

denitrification was not big enough to offset the decrease in N plant uptake under controlled 

drainage resulting in a negative reduction or increase in N drainage losses under controlled 

drainage compared to the free drainage scenario.   

This application shows that the regression equations developed for zone C3 produces 

reliable estimates of annual N loss under both the free drainage and controlled drainage 

scenarios. However, systematic bias in equation estimates of annual N loss under free 

drainage can be observed. This large bias caused poor agreement between DRAINMOD-NII 

predictions and equation estimates of annual reductions in N loss caused by controlled 

drainage. While the goodness of fit between the controlled and free drainage scenarios was 

similar to many of the other case studies, the under-estimation in the reduction comparison 

was unique. Only this case and C7 demonstrated such bias. Thus, the equations should be 

used in caution, due to a poor fit due to the systematic under-estimation in the total reduction. 
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Figure 3.14. Scatter plots comparing DRAINMOD/DRAINMOD -NII predictions and corresponding 

estimates by regression equations for C3 zone:  a) Annual drainage flow for controlled drainage; b) 

Annual drainage flow for free drainage; c) Annual reductions in drainage flow caused by controlled 

drainage; d) Annual nitrogen loss for controlled drainage; e) Annual nitrogen loss for free drainage; f) 

Annual reductions in nitrogen loss caused by controlled drainage.  
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a.  

b.  

Figure 3.15. Graphical representation of controlled drainage-caused reductions predicted by 

DRAINMOD and estimated by C3 regression equations: a) Annual reductions in drainage flow; b) 

Annual reductions in nitrogen loss. 
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a.  

b.  

Figure 3.16. Graphical comparisons of annual drainage predicted by DRAINMOD and estimated by C3 

under a) controlled drainage and b) free drainage scenarios. 
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a.  

 

b.  
Figure 3.17. Graphical comparisons of annual nitrogen losses predicted by DRAINMOD-NII and 

estimated by C3 equations under a) controlled drainage and b) free drainage scenarios. 
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3.3.4 Zone C4 Equations 

These equations were developed for zone C4 (Chapter 2, Figure 2.8), covering the 

northern half of Iowa and northern Illinois.  The regression equations and the process-based 

models were applied to a corn-soybean production system on artificially drained Webster soil 

series located in Cerro Gordo County, IA (Figure 3.5) where the average annual precipitation 

is 89 cm (U.S. Climate Data).  Table 3.19 summarizes the main characteristics of this corn-

soybean production system. Diagnostics of the regression equations and more detailed 

equation parameters can be found in Appendix C. The Nash-Sutcliffe Efficiency (NSE) 

(equation 3.3) was used to assess the goodness-of-fit between predictions by 

DRAINMOD/DRAINMOD-NII models and the corresponding estimations by the regression 

equations.   

Table 3.19. Main characteristics of zone C4 test site 

Variable Value 

Soil Series Webster 

Soil Classification Clay Loam 

Sand Content, % 28 

Clay Content, % 30 

Silt Content, % 42 

Organic Carbon Content, % 3 

Depressional Storage, cm 1.3 (Fair) 

Drain Spacing, m 15 

Drain Depth, cm 115 

Fertilizer Application Rate, Kg N ha-1 180 for corn, 0 for soybean 
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Table 3.20. Drainage output comparisons between C4 equations and DRAINMOD  

Year  Drainage Predictions by DRAINMOD Drainage Estimations by Regression Eq. 

 

Annual 

Precip 

(cm) FD1 (cm) CD2 (cm) ȹ3 (cm) ȹ (%) FD (cm) CD (cm) ȹ (cm) ȹ (%) 

1981 87.2 24.1 16.2 7.9 32.8 32.3 24.2 8.1 25.1 

1982 97.2 46.3 32.0 14.3 31.0 37.8 28.4 9.4 24.8 

1983 92.3 40.6 27.1 13.5 33.2 35.1 26.3 8.8 24.9 

1984 102.2 51.5 34.5 17.1 33.1 40.6 30.6 10.1 24.8 

1985 71.6 20.0 14.6 5.4 27.2 23.6 17.6 6.0 25.6 

1986 92.6 36.0 28.5 7.4 20.7 35.3 26.5 8.8 24.9 

1987 61.1 9.7 6.4 3.3 33.6 17.7 13.1 4.7 26.3 

1988 65.1 19.4 10.1 9.2 47.7 19.9 14.8 5.2 26.0 

1989 46.6 11.0 7.0 4.0 36.1 9.7 6.9 2.8 28.5 

1990 102.4 35.0 21.9 13.1 37.4 40.7 30.6 10.1 24.8 

1991 115.9 50.8 34.0 16.8 33.0 48.3 36.4 11.9 24.6 

1992 97.7 45.0 31.8 13.2 29.3 38.1 28.6 9.5 24.8 

1993 111.8 53.2 39.4 13.8 25.9 46.0 34.6 11.3 24.6 

1994 88.1 35.5 22.2 13.3 37.5 32.8 24.6 8.2 25.0 

1995 95.5 34.6 23.0 11.6 33.6 36.9 27.7 9.2 24.9 

1996 77.4 25.6 18.0 7.7 29.9 26.8 20.0 6.8 25.4 

1997 81.6 29.3 19.2 10.1 34.5 29.2 21.8 7.4 25.2 

1998 94.3 40.9 27.6 13.3 32.5 36.2 27.2 9.0 24.9 

1999 110.3 44.2 31.1 13.1 29.7 45.1 34.0 11.1 24.6 

2000 79.8 28.9 19.9 9.0 31.0 28.1 21.0 7.1 25.3 

2001 65.2 20.1 12.5 7.6 37.9 20.0 14.8 5.2 26.0 

2002 80.4 22.6 15.3 7.4 32.5 28.5 21.3 7.2 25.3 

2003 69.8 27.2 18.6 8.5 31.4 22.6 16.8 5.8 25.7 

2004 110.2 45.6 28.3 17.3 38.0 45.1 34.0 11.1 24.6 

2005 103.0 36.3 25.5 10.8 29.9 41.1 30.9 10.2 24.7 

2006 92.2 40.1 27.0 13.0 32.6 35.1 26.3 8.7 24.9 

2007 110.8 35.5 22.4 13.2 37.1 45.4 34.2 11.2 24.6 

2008 112.2 47.4 30.7 16.7 35.2 46.2 34.8 11.4 24.6 

2009 81.5 30.7 24.8 5.9 19.2 29.1 21.8 7.3 25.2 

2010 79.8 33.5 19.0 14.5 43.2 28.2 21.0 7.1 25.3 

Total  2675.5 1020.6 688.6 332.0 32.5 1001.2 750.8 250.4 25.0 

Average 89.2 34.0 23.0 11.1 32.5 33.4 25.0 8.3 25.0 

St. Dev. 17.2 11.4 8.2 3.3 28.6 9.5 7.3 2.3 23.6 
1 FD = Free Drainage; 2 CD = Controlled Drainage; 3 ȹ = Difference between CD and FD scenarios 
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Table 3.21. N loss output comparisons between C4 equations and DRAINMOD -NII  

Year N Loss Predictions by DRAINMOD-NII  N Loss Estimations by Regression Eq. 

 

FD 

(kg N ha-1) 

CD 

(kg N ha-1) 

ȹ 

(kg N ha-1) ȹ (%) 

FD 

(kg N ha-1) 

CD 

(kg N ha-1) 

ȹ 

(kg N ha-1) ȹ (%) 

1985 17.2 22.8 -5.6 -32.5 21.8 19.1 2.7 12.4 

1986 36.6 26.0 10.5 28.8 33.7 22.5 11.3 33.5 

1987 7.9 6.3 1.6 20.3 14.8 12.0 2.7 18.5 

1988 20.3 16.1 4.2 20.8 16.1 8.7 7.4 46.1 

1989 9.8 6.3 3.6 36.2 4.4 6.9 -2.5 -56.4 

1990 48.3 36.5 11.8 24.4 36.8 30.2 6.5 17.8 

1991 56.9 49.1 7.8 13.7 50.4 39.5 10.9 21.6 

1992 48.3 30.1 18.2 37.7 30.9 21.0 9.9 31.9 

1993 54.2 52.0 2.2 4.0 48.9 38.6 10.3 21.1 

1994 46.6 26.9 19.7 42.3 26.0 19.4 6.6 25.3 

1995 41.1 33.3 7.7 18.8 39.2 30.7 8.5 21.7 

1996 25.2 15.9 9.4 37.2 20.5 14.2 6.3 30.7 

1997 19.2 21.0 -1.8 -9.3 28.0 23.3 4.6 16.5 

1998 30.5 17.8 12.7 41.6 26.9 19.3 7.6 28.2 

1999 43.3 38.3 5.0 11.6 49.5 37.6 11.9 24.0 

2000 35.4 19.7 15.8 44.4 24.4 16.5 7.9 32.5 

2001 18.5 12.3 6.2 33.6 15.5 13.4 2.2 14.1 

2002 23.3 15.6 7.7 33.0 28.1 21.5 6.6 23.5 

2003 28.4 30.4 -2.0 -7.1 18.1 17.4 0.7 4.0 

2004 57.8 30.5 27.3 47.2 39.1 28.0 11.1 28.4 

2005 34.3 33.5 0.8 2.3 42.9 34.2 8.7 20.2 

2006 42.4 26.2 16.2 38.2 24.7 16.4 8.3 33.6 

2007 32.0 23.1 8.9 27.8 49.4 39.7 9.7 19.7 

2008 35.3 20.3 15.0 42.4 42.1 27.1 15.0 35.6 

2009 21.4 23.3 -1.9 -8.7 27.0 20.7 6.3 23.3 

2010 23.7 14.7 9.0 38.0 20.7 14.6 6.1 29.4 

Total  857.8 647.7 210.0 24.5 779.9 592.6 187.3 24.0 

Average 33.0 24.9 8.1 24.5 30.0 22.8 7.2 24.0 

St. Dev. 13.8 11.1 2.7 19.7 12.2 9.4 2.8 23.0 
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Table 3.22. Nash-Sutcliffe Efficiency (NSE) values comparing DRAINMOD/DRAINMOD -NII predictions 

and estimations by zone C4 regression equations 

Scenario NSE Values 

Annual drainage, free 0.80 

Annual drainage, controlled 0.69 

Annual N loss, free 0.48 

Annual N loss, controlled 0.62 

 

Compared to DRAINMOD predictions, the regression equations tend to under-

estimate annual drainage under free drainage scenarios and over-estimate annual drainage 

under controlled drainage scenarios. On average over the simulated period, annual drain 

flows, predicted by DRAINMOD and estimated by the equation for free drainage, were 34.0 

cm and 33.4 cm, respectively. The corresponding model prediction and equation estimate of 

average annual drain flow for controlled drainage were 23.0 and 25.0 cm, respectively. For 

the free and controlled drainage management scenarios, the regression equations under-

estimated and over-estimated annual drainage in 19 of the 30-year simulation period, 

respectively (Table 3.20). This systematic under-estimation of drainage by the regression 

equations under free drainage is apparent in the scatter diagram shown in Figure 3.18b (more 

points are above the 1:1 line). Conversely, over-estimation is apparent in the controlled 

drainage scatter diagram (Figure 3.18a).  The under-estimation of annual drain flow under 

free drainage in combination with over-estimation of controlled drainage led to an under-

estimation of the reductions in annual drainage caused by controlled drainage. The regression 

equations estimated an average reduction in annual drain flow of 8.3 cm yr-1, while 

DRAINMOD predicted larger average reduction of 11.1 cm yr-1. 

The annual drainage values estimated by the regression equations and predicted by 

DRAINMOD model were in closer agreement under free drainage compared to controlled 
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drainage. This is indicated by the NSE values of 0.80 and 0.69 for the free drainage and 

controlled drainage scenarios, respectively (Table 3.22). With excellent NSE model fits in 

both scenarios, the difference is not visually apparent in the scatter around the 1:1 line in the 

drainage flow scatter diagrams under free drainage and controlled scenarios (Fig. 3.18 a and 

b) . Inspection of the scatter diagrams (Fig. 3.18 a and b) and Table 3.20 does reveal, 

however, that regression equation estimates were in close agreement with model predictions 

of annual drain flow apart from a few years. For free drainage scenario, the difference 

between model predictions and equation estimates of annual drainage equaled or exceeded 7 

cm (approximately 21% of average annual drain flow predicted by DRAINMOD) in six of 

the thirty-year simulation period (8.2 cm in 1981, 8.5 cm in 1982, 10.9 cm in 1984, 8.0 cm in 

1987, 7.3 in 1993, and 9.9 in 2007). For the controlled drainage scenario, the difference 

between model predictions and equation estimates exceeded 6 cm (approximately 25% of 

average annual drain flow predicted by DRAINMOD) in four of the thirty-year simulation 

period (8.0 cm in 1981, 6.6 cm in 1987, 8.7 cm in 1990, and 11.9 cm in 2007). The threshold 

values, 7 cm for free drainage and 6 cm for controlled drainage, were arbitrarily chosen. The 

threshold value for controlled drainage was set 1 cm less than the threshold value for the free 

drainage to account for the less drainage values (predicted and estimated) under controlled 

drainage, compared to free drainage. Since NSE is influenced by ñoutliersò, the values of 

NSE were recalculated, excluding the few years with relatively large discrepancy between 

model predictions and equation estimates. The NSE values comparing annual drainage 

increased from 0.80 to 0.87 for free drainage, and the corresponding increase for control 

drainage was 0.69 to 0.83. It is worth mentioning that nearly all years with discrepancy 
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between model predictions and equation estimates exceeding the threshold had precipitation 

above the long-term normal of 89.2 cm.  Years 1981 and 1987 were exceptions, with 1981 

precipitation totaling just below average (87.2 cm), and 1987 totaling well below average 

(61.1 cm).  However, one cannot conclude that the large discrepancy between model 

prediction and equation estimate of annual drainage was only attributed to higher 

precipitation. DRAINMOD and regression equations were in close agreement for several 

years with substantially high precipitation. For example, 1991 was the wettest year of the 30-

year simulation period with total precipitation of 115.9 cm. In 1991, DRAINMOD predicted 

annual drain flow of 50.8 cm for free drainage and 34 cm for controlled drainage. The 

corresponding drain flow estimates by the regression equations were 48.3 cm for free 

drainage and 36.4 cm for controlled drainage. 

Despite the close agreement between model predictions and equation estimates of 

annual drain flow under the two management scenarios, one can clearly observe the 

relatively large discrepancy between model prediction and equation estimate of reductions in 

annual drainage (difference between drain flows under free drainage and controlled 

drainage). This large discrepancy is apparent in the relatively wide spread of points around 

the 1:1 line of the scatter diagram shown in Figure 3.18c. One can identify five years with 

discrepancy between model predictions and equation estimates exceeding an arbitrarily 

chosen threshold of 5 cm per year (7.0 cm in 1984, 5.1 cm in 1994, 6.2 cm in 2004, 5.3 cm in 

2008, 7.3 cm in 2010). The discrepancy between model prediction and equation estimates of 

annual drain flow were large for both free and controlled drainage in 1981, 1987, and 2007.  

The large differences between model predictions and equation estimates of annual drain flow 
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under both scenarios led to an overall small difference in predicted and estimated reductions 

in annual drain flow. For example, the regression equation over-estimated drain flow in 1981 

by 8.2 cm for free drainage and 8.0 cm for controlled drainage. This led to an overall under-

estimation of reduction in drain flow by only 0.2 cm. Years 1982, 1987, 1990, 1993, and 

2007 showed the same trend of small difference between predicted and estimated annual 

drainage reduction despite the large differences between predicted and estimated annual 

drainage under free drainage and controlled drainage scenarios.    

This application clearly shows that the regression equations developed for zone C4 

provide reliable estimates of annual drainage flow under both free drainage and controlled 

drainage scenario. The regression equations performed better under the free drainage 

scenario, compared to controlled drainage scenario. The discrepancy between model 

predictions and equation estimates of annual reductions in drainage flow caused by 

controlled drainage is considerably larger than the discrepancy between model predictions 

and equation estimates of annual drain flows under free and controlled drainage scenarios. 

The regression equations tend to perform better under average and near average conditions.  

Compared to DRAINMOD-NII predictions, the regression equations tend to under-

estimate annual nitrate losses under free and controlled drainage scenarios. On average over 

the simulated period, DRAINMOD predicted annual N loss of 33.0 kg N ha-1 for free 

drainage and 24.9 kg N ha-1 for controlled drainage. The corresponding estimates by the 

regression equations were 30.0 kg N ha-1 for free drainage and 22.8 kg N ha-1 for controlled 

drainage. For the free and controlled drainage management scenarios, the regression 

equations under-estimated annual N losses in 17 years out of the 26-year simulation period 
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each (Table 3.21). The under-estimations of N losses by the regression equations for the free 

and controlled drainage scenarios are clearly apparent in the scatter diagrams shown in 

Figures 3.18d and e (majority of points are above the 1:1 line). Since regression equations 

under-estimated annual N losses under both free drainage and controlled drainage scenarios, 

the average reductions in annual N losses caused by controlled drainage, predicted by 

DRAINMOD and estimated by the regression equations were in close agreement. It should 

be noted that the regression equations slightly under-estimated the reductions in annual N 

losses caused by controlled drainage (7.2 kg N ha-1 yr-1), compared to DRAINMOD 

prediction (8.1 kg N ha-1 yr-1). 

The annual N loss values estimated by the regression equations and predicted by 

DRAINMOD-NII were in closer agreement under controlled drainage compared to free 

drainage. This is indicated by the NSE values of 0.48 and 0.62 for the free drainage and 

controlled drainage scenarios, respectively (Table 3.22). It is also visually apparent by the 

less scatter around the 1:1 line in the N loss scatter diagram under controlled drainage 

scenario (Fig. 3.18d) compared to the free drainage scatter diagram (Fig. 3.18e). Inspection 

of the scatter diagrams (Fig. 3.18 d and e) and Table 3.21 also reveals that regression 

equation estimates were in close agreement with model predictions of annual N losses with 

the exception of a few years. For free drainage scenario, the difference between model 

predictions and equation estimates of annual N losses exceeded 11 kg N ha-1 (approximately 

33% of the DRAINMOD-NII predicted 33.0 kg N ha-1) in seven of the twenty-six-year 

simulation period (11.5 kg N ha-1 in 1990, 17.4 kg N ha-1 in 1992, 20.6 kg N ha-1 in 1994, 

11.0 kg N ha-1 in 2000, 18.7 kg N ha-1 in 2004, 17.7 kg N ha-1 in 2006, 17.4 kg N ha-1 in 
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2007). For the controlled drainage scenario, the difference between model predictions and 

equation estimates equaled or exceeded 8 kg N ha-1 (approximately 32% of the 

DRAINMOD-NII predicted 24.9 kg N ha-1) in six of the twenty-six-year simulation period 

(9.5 kg N ha-1 in 1991, 9.1 kg N ha-1 in 1992, 13.4 kg N ha-1 in 1993, 13.0 kg N ha-1 in 2003, 

9.8 kg N ha-1 in 2006, 16.5 kg N ha-1 in 2007). The threshold values, 11 kg N ha-1 for free 

drainage and 8 kg N ha-1 for controlled drainage, were arbitrarily chosen. The threshold value 

for controlled drainage was set 3 kg N ha-1 less than the threshold value for the free drainage 

to account for the lesser average values (predicted and estimated) under controlled drainage, 

compared to free drainage. The NSE values were recalculated, excluding the few outlier 

years with large discrepancy between model predictions and equation estimates. The NSE 

values comparing annual N loss increased from 0.48 to 0.80 for free drainage, with the 

corresponding increase for control drainage being 0.62 to 0.80. Similar to the drainage 

equations, the majority of years with discrepancy between model predictions and equation 

estimates exceeding the threshold had precipitation above the long-term normal of 88.3 cm. 

The comparison between model predictions and equation estimates of reductions in 

annual N losses (difference between N losses under free drainage and controlled drainage 

scenarios) reveals that DRAINMOD-NII predictions and equation estimates were in close 

agreement except for nine of the twenty-six-year simulation period. The discrepancy between 

model predictions and equation estimates for these nine years exceeded an arbitrarily chosen 

threshold of 7 kg N ha-1 per year (8.3 kg N ha-1 in 1985, 8.3 kg N ha-1 in 1992, 8.1 kg N ha-1 

in 1993, 13.1 kg N ha-1 in 1994, 7.8 kg N ha-1 in 2000, 16.2 kg N ha-1 in 2004, 7.9 kg N ha-1 

in 2005, 7.9 kg N ha-1 in 2006, 8.2 kg N ha-1 in 2009). Recalculating the NSE for annual 
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reductions in N losses without the nine years with relatively large discrepancy between 

model predictions and regression estimates improved the NSE value of the reduction 

comparison from 0.24 to 0.32. Years 1992 and 2006 were the only years with discrepancy 

between model predictions and equation estimates in both N losses under the two 

management scenarios and the associated reduction in annual N loss. The large differences 

between model predictions and equation estimates of annual N losses under both free 

drainage and controlled drainage scenarios led to an overall small difference in predicted and 

estimate reductions in annual N losses. For example, 2007 had high discrepancy between 

predicted and estimated N losses for both free and controlled drainage, yet the difference 

between predicted and estimate N reductions was less than 1 kg N ha-1. 

   The poorest reduction years, in which the model and regression equations showed 

negative reduction (higher N losses in CD than FD scenarios), were analyzed in more detail.  

In 1989, the regression equation estimated negative reductions.  1989 had an unusually dry 

growing season, well-below average precipitation (46.8 cm), and poor crop yields under both 

drainage scenarios (~50%).  The drainage and R terms (ratio between growing season and 

annual precipitation) are the two most dominant variables of the N loss equations. Thus, it is 

expected the regression equation accuracy declines when these two parameters are far from 

normal conditions.  In 1985, 1997, 2003, and 2009, DRAINMOD-NII predicted negative 

reduction.  Years 1997, 2003 and 2009 had greater crop yields under the free drainage 

scenario compared to controlled drainage.  A reduction in crop yield under controlled 

drainage would lead to reduction in N uptake and more N susceptible to leaching. For these 

years, the reduction in N update was larger than the increase in denitrification leading to an 
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overall increase in N loss via drainage water despite the system is managed in control 

drainage mode   

This application shows that the regression equations developed for zone C4 produce 

somewhat reliable estimates of annual N losses under both free drainage and controlled 

drainage scenario. The regression equations performed better under the controlled drainage 

scenario, compared to the free drainage scenario. The regression equations tend to perform 

better under average and near average conditions.  
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Figure 3.18. Scatter plots comparing DRAINMOD/DRAINMOD -NII predictions and corresponding 

estimates by regression equations for C4 zone:  a) Annual drainage flow for controlled drainage; b) 

Annual drainage flow for free drainage; c) Annual reductions in drainage flow caused by controlled 

drainage; d) Annual nitrogen loss for controlled drainage; e) Annual nitrogen loss for free drainage; f) 

Annual reductions in nitrogen loss caused by controlled drainage. 
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a.  

b.  

Figure 3.19. Graphical representation of controlled drainage-caused reductions predicted by 

DRAINMOD and estimated by C4 regression equations: a) Annual reductions in drainage flow; b) 

Annual reductions in nitrogen loss. 
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a.  

b.  

Figure 3.20. Graphical comparisons of annual drainage predicted by DRAINMOD and estimated by C4 

under a) controlled drainage and b) free drainage scenarios. 
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a.  

 

b.  
Figure 3.21. Graphical comparisons of annual nitrogen losses predicted by DRAINMOD -NII and 

estimated by C4 equations under a) controlled drainage and b) free drainage scenarios. 

 

 

 

 

 

0

10

20

30

40

50

60

1
9

8
5

1
9

8
6

1
9

8
7

1
9

8
8

1
9

8
9

1
9

9
0

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9
9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

N
 lo

ss
 (

K
g

 N
 h

a
-1
)

Year
DRAINMOD (24.91 ± 11.09) Equation (22.79 ± 9.36)

0

10

20

30

40

50

60

1
9

8
5

1
9

8
6

1
9

8
7

1
9

8
8

1
9

8
9

1
9
9
0

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

N
 lo

ss
 (

K
g

 N
 h

a
-1
)

Year

DRAINMOD (32.99 ± 13.81) Equation (30.00 ± 12.16)



 

118 

3.3.5 Zone C5 Equations 

 These equations were developed for zone C5 (Chapter 2, Figure 2.8), covering the 

southern half of Iowa and northern third of Illinois.  The regression equations and the 

process-based models were applied to a corn-soybean production system on artificially 

drained Webster soil series located in Boone County, IA (Figure 3.5) where the average 

annual precipitation is 97 cm (U.S. Climate Data).  Table 3.23 summarizes the main 

characteristics of this corn-soybean production system. Diagnostics of the regression 

equations and more detailed equation parameters can be found in Appendix C. The Nash-

Sutcliffe Efficiency (NSE) (equation 3.3) was used to assess the goodness-of-fit between 

predictions by DRAINMOD/DRAINMOD-NII models and the corresponding estimations by 

the regression equations.   

Table 3.23. Main characteristics of zone C5 test site 

Variable Value 

Soil Series Webster 

Soil Classification Loam 

Sand Content, % 37 

Clay Content, % 23 

Silt Content, % 40 

Organic Carbon Content, % 3.1 

Depressional Storage, cm 0.5 (Good) 

Drain Spacing, m 15 

Drain Depth, cm 120 

Fertilizer Application Rate, Kg N ha-1 180 for corn, 0 for soybean 
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Table 3.24. Drainage output comparisons between C5 equations and DRAINMOD  

Year  Drainage Predictions by DRAINMOD Drainage Estimations by Regression Eq. 

 

Annual 

Precip 

(cm) FD1 (cm) CD2 (cm) ȹ3 (cm) ȹ (%) FD (cm) CD (cm) ȹ (cm) ȹ (%) 

1981 60.9 4.8 1.3 3.5 72.7 15.8 9.4 6.4 40.3 

1982 104.2 46.8 32.7 14.1 30.2 40.7 28.2 12.5 30.7 

1983 117.7 53.8 31.2 22.5 41.9 48.4 34.0 14.4 29.7 

1984 110.0 50.0 31.9 18.1 36.2 44.0 30.7 13.3 30.3 

1985 74.2 17.8 13.7 4.1 22.8 23.5 15.2 8.3 35.2 

1986 114.4 47.1 29.8 17.3 36.8 46.4 32.5 13.9 30.0 

1987 96.4 35.3 20.5 14.8 41.8 36.2 24.8 11.4 31.5 

1988 61.8 14.7 8.9 5.8 39.5 16.4 9.9 6.5 39.8 

1989 63.5 13.6 9.7 3.9 28.6 17.3 10.6 6.7 39.0 

1990 114.2 38.6 25.7 12.9 33.5 46.3 32.5 13.9 30.0 

1991 100.6 49.3 32.2 17.1 34.6 38.6 26.6 12.0 31.0 

1992 93.3 40.3 25.4 14.9 37.1 34.4 23.5 11.0 31.8 

1993 145.9 59.7 39.4 20.3 34.0 64.5 46.1 18.3 28.5 

1994 84.5 19.3 10.8 8.5 44.1 29.3 19.6 9.7 33.1 

1995 82.8 28.4 19.7 8.6 30.4 28.4 18.9 9.5 33.4 

1996 99.6 45.7 31.3 14.4 31.6 38.0 26.1 11.8 31.2 

1997 82.6 30.2 21.2 9.0 29.8 28.3 18.8 9.4 33.4 

1998 111.0 42.4 28.4 14.0 33.0 44.5 31.1 13.4 30.2 

1999 109.1 45.3 28.6 16.7 36.8 43.4 30.3 13.2 30.3 

2000 59.2 14.7 8.62 6.1 41.4 14.9 8.7 6.1 41.4 

2001 96.4 43.9 28.7 15.1 34.5 36.2 24.8 11.4 31.5 

2002 84.3 31.6 24.4 7.3 22.9 29.3 19.6 9.7 33.1 

2003 91.2 38.2 26.4 11.9 31.1 33.2 22.5 10.7 32.1 

2004 91.7 40.1 24.7 15.4 38.5 33.5 22.8 10.7 32.0 

2005 80.8 22.6 12.7 9.9 43.6 27.2 18.1 9.2 33.7 

2006 107.4 40.1 26.0 14.1 35.2 42.5 29.5 12.9 30.5 

2007 115.8 36.5 27.1 9.5 26.0 47.3 33.2 14.1 29.9 

2008 139.0 69.5 42.7 26.9 38.6 60.6 43.2 17.4 28.7 

2009 97.6 34.7 24.7 9.9 28.7 36.8 25.3 11.6 31.4 

2010 133.1 57.0 36.2 20.8 36.5 57.1 40.6 16.5 29.0 

Total  2923.1 1111.8 724.4 387.4 34.8 1102.9 756.9 346.0 31.4 

Average 97.4 37.1 24.1 12.9 34.8 36.8 25.2 11.5 31.4 

St. Dev. 21.8 14.9 9.7 5.2 35.2 12.5 9.4 3.1 24.6 
1 FD = Free Drainage; 2 CD = Controlled Drainage; 3 ȹ = Difference between CD and FD scenarios 
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Table 3.25. N loss output comparisons between C5 equations and DRAINMOD -NII  

Year N Loss Predictions by DRAINMOD-NII  N Loss Estimations by Regression Eq. 

 

FD 

(kg N ha-1) 

CD 

(kg N ha-1) 

ȹ 

(kg N ha-1) ȹ (%) 

FD 

(kg N ha-1) 

CD 

(kg N ha-1) 

ȹ 

(kg N ha-1) ȹ (%) 

1985 23.4 23.3 0.2 0.7 24.2 17.1 7.1 29.3 

1986 39.0 24.4 14.5 37.3 37.9 26.5 11.4 30.1 

1987 38.1 31.7 6.3 16.5 33.7 23.1 10.6 31.4 

1988 16.1 9.5 6.5 40.8 12.1 4.4 7.7 63.3 

1989 10.8 11.7 -1.0 -9.0 23.3 15.4 7.9 34.0 

1990 34.9 19.4 15.4 44.3 39.3 27.6 11.7 29.8 

1991 36.8 36.0 0.6 1.6 35.0 24.6 10.4 29.8 

1992 52.3 27.9 24.4 46.7 31.0 20.1 10.9 35.1 

1993 78.1 55.9 22.0 28.2 63.8 49.5 14.3 22.4 

1994 25.4 15.5 9.6 38.2 19.1 13.4 5.7 29.9 

1995 21.8 17.0 4.6 21.3 25.3 15.7 9.6 37.8 

1996 35.4 22.6 12.2 35.0 28.5 17.2 11.3 39.6 

1997 15.7 15.6 -0.2 -1.0 25.8 16.9 8.9 34.3 

1998 28.7 17.3 11.0 38.8 33.9 21.8 12.1 35.6 

1999 44.7 36.7 7.4 16.7 38.4 30.2 8.2 21.4 

2000 18.0 8.4 9.4 52.8 9.5 5.0 4.5 47.5 

2001 43.7 38.1 4.9 11.5 40.1 27.8 12.3 30.6 

2002 47.5 31.0 15.8 33.8 29.0 17.9 11.2 38.5 

2003 47.8 41.5 5.5 11.7 34.5 24.6 9.9 28.8 

2004 44.8 23.8 20.1 45.8 25.8 16.7 9.2 35.5 

2005 21.9 19.4 2.1 9.8 28.4 18.6 9.8 34.5 

2006 34.2 20.4 13.2 39.2 33.3 22.4 11.0 33.0 

2007 31.8 28.1 3.2 10.2 45.1 31.6 13.5 29.9 

2008 64.4 35.6 28.0 44.0 47.0 32.1 15.0 31.8 

2009 24.6 30.3 -6.0 -24.9 30.4 22.0 8.4 27.7 

2010 40.8 23.7 16.4 40.9 42.0 29.3 12.7 30.2 

Total  920.8 664.6 245.9 27.0 836.5 571.4 265.1 31.7 

Average 35.4 25.6 9.5 27.0 32.2 22.0 10.2 31.7 

St. Dev. 15.2 10.7 4.4 29.0 10.9 8.9 2.0 18.4 
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Table 3.26. Nash-Sutcliffe Efficiency (NSE) values comparing DRAINMOD/DRAINMOD -NII predictions 

and estimations by zone C5 regression equations 

Scenario NSE Values 

Annual drainage, free 0.84 

Annual drainage, controlled 0.81 

Annual N loss, free 0.56 

Annual N loss, controlled 0.56 

 

Compared to DRAINMOD predictions, the regression equations tend to slightly over-

estimate annual drainage under controlled drainage scenario. Regression equations did not 

systematically over- or under-estimate annual drain flow under free drainage scenario. On 

average over the simulated period, DRAINMOD predicted annual drainage of 37.1 cm for 

free drainage and 24.1 cm for controlled drainage. The corresponding estimates by the 

regression equations were 36.8 cm for free drainage and 25.2 cm for controlled drainage. For 

the free and controlled drainage management scenarios, the regression equations over-

estimated annual drainage in 16 and 19 years out of the 30-year simulation period, 

respectively (Table 3.24). The average reductions in annual drainage caused by controlled 

drainage, predicted by DRAINMOD and estimated by the regression equations, were in close 

agreement (Figure 3.23a). This can be seen by the regression equations only slightly under-

estimated the reductions in annual drainage caused by controlled drainage (11.5 cm yr-1), 

compared to DRAINMOD prediction (12.9 cm yr-1). 

The annual drainage values estimated by the regression equations and predicted by 

DRAINMOD model were in closer agreement under free drainage compared to controlled 

drainage. This is indicated by the NSE values of 0.84 and 0.81 for the free drainage and 

controlled drainage scenarios, respectively (Table 3.26). With excellent NSE model fits in 

both scenarios, the difference is not visually apparent in the scatter around the 1:1 line in the 
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drainage flow scatter diagrams shown in Fig. 3.22b for free drainage and Fig. 3.22a for 

controlled drainage. Inspection of the scatter diagrams (Fig. 3.22 a and b) and Table 3.24 

does reveal, however, that regression equation estimates were in close agreement with model 

predictions of annual drain flow apart from a few years. For free drainage scenario, the 

difference between model predictions and equation estimates of annual drainage equaled or 

exceeded 9 cm (approximately 24% of average annual drain flow predicted by DRAINMOD) 

in five of the thirty-year simulation period (11.1 cm in 1981, 10.7 cm in 1991, 10.1 cm in 

1994, 10.7 cm in 2007, 9.0 in 2008). For the controlled drainage scenario, the difference 

between model predictions and equation estimates exceeded 6 cm (approximately 25% of 

average annual drain flow predicted by DRAINMOD) in four of the thirty-year simulation 

period (8.1 cm in 1981, 6.8 cm in 1990, 6.8 cm in 1993, 8.9 cm in 1994). The threshold 

values, 9 cm for free drainage and 6 cm for controlled drainage, were arbitrarily chosen. The 

threshold value for controlled drainage was set 3 cm less than the threshold value for the free 

drainage to account for the less drainage values (predicted and estimated) under controlled 

drainage, compared to free drainage. Since NSE is influenced by ñoutliersò, the values of 

NSE were recalculated, excluding the few years with large discrepancy between model 

predictions and equation estimates. The NSE values comparing annual drainage increased 

from 0.84 to 0.88 for free drainage, and the corresponding increase for control drainage was 

0.81 to 0.84. It is worth mentioning that nearly all years (five of seven) with discrepancy 

between model predictions and equation estimates exceeding the threshold had precipitation 

at least 13 cm above the long-term normal of 97.4 cm.  Years1981 and 1994 were exceptions, 

with precipitation totaling 36.5 cm and 12.9 cm  below average, respectively.   
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The comparison between model predictions and equation estimates of reductions in 

annual drainage (difference between drain flows under free drainage and controlled drainage) 

reveals that DRAINMOD predictions and equation estimates were in close agreement except 

for eight of the thirty-year simulation period. The discrepancy between model predictions 

and equation estimates for these eight years exceeded an arbitrarily chosen threshold of 4 cm 

per year (8.1 cm in 1983, 4.8 cm in 1984, 4.2 cm in 1985, 5.1 cm in 1991, 4.7 cm in 2004, 

4.6 cm in 2007, 9.5 cm in 2008, 4.3 cm in 2010). The inspection of the scatter diagram of 

Figure 3.22c clearly shows that the regression equations under-estimated the annual 

reduction in annual drain flow, compared to DRAINMOD prediction  

This application clearly shows that the regression equations developed for zone C5 

provide reliable estimates of annual drainage flow under both free drainage and controlled 

drainage scenario. The regression equations performed better under the free drainage 

scenario, compared to controlled drainage scenario. The regression equations tend to under-

estimate annual reductions in drain flow caused by controlled drainage. The regression 

equations tend to perform better under average and near average conditions.  

Compared to DRAINMOD-NII predictions, the regression equations tend to under-

estimate annual nitrate losses under both free and controlled drainage scenarios. On average 

over the simulated period, DRAINMOD-NII  predicted annual drainage of 35.4 kg N ha-1 for 

free drainage and 25.6 kg N ha-1 for controlled drainage. The corresponding estimates by the 

regression equations were 32.2 kg N ha-1 for free drainage and 22.0 kg N ha-1 for controlled 

drainage. For the free and controlled drainage management scenarios, the regression 

equations under-estimated annual N losses in 17 and 18 years out of the 26-year simulation 
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period, respectively (Table 3.25). This under-estimation of N losses by the regression 

equations is clearly apparent in the scatter diagrams shown in Figures 3.22d and 3.22e 

(majority of points are above the 1:1 line). Since regression equations under-estimated annual 

N losses under both free drainage and controlled drainage scenarios, the average reductions 

in annual N losses caused by controlled drainage, predicted by DRAINMOD and estimated 

by the regression equations were in close agreement (NSE value of 0.21). It should be noted 

that the regression equations accurately estimated the average reductions in annual N losses 

caused by controlled drainage (10.2 kg N ha-1 yr-1), compared to DRAINMOD prediction 

(9.9 kg N ha-1 yr-1). 

The annual N loss values estimated by the regression equations and predicted by 

DRAINMOD-NII were in equal agreement under free drainage and controlled drainage. This 

is indicated by the NSE values of 0.56 and 0.56 for the free drainage and controlled drainage 

scenarios, respectively (Table 3.26). There is little difference in the scatter around the 1:1 

line in the N loss scatter diagram under the free drainage scenario (Fig. 3.22e) compared to 

the controlled drainage scatter diagram (Fig. 3.22d). Inspection of the scatter diagrams (Fig. 

3.22 d and e) and Table 3.25 reveals that regression equation estimates were in close 

agreement with model predictions of annual N losses with the exception of some outlier 

years. For free drainage scenario, the difference between model predictions and equation 

estimates of annual N losses exceeded 11 kg N ha-1 (approximately 31% of the 

DRAINMOD-NII average prediction) in seven of the twenty-six-year simulation period (12.5 

kg N ha-1 in 1989, 21.3 kg N ha-1 in 1992, 8.5 kg N ha-1 in 2002, 13.3 kg N ha-1 in 2003, 19.0 

kg N ha-1 in 2004, 13.3 kg N ha-1 in 2007, 17.4 kg N ha-1 in 2008). For the controlled 



 

125 

drainage scenario, the difference between model predictions and equation estimates equaled 

or exceeded 8 kg N ha-1 (approximately 31% of the average DRAINMOD-NII prediction) in 

seven of the twenty-six-year simulation period (8.5 kg N ha-1 in 1987, 8.2 kg N ha-1 in 1990, 

11.4 kg N ha-1 in 1991, 10.3 kg N ha-1 in 2001, 13.1 kg N ha-1 in 2002, 16.9 kg N ha-1 in 

2003, 8.3 kg N ha-1 in 2009). The threshold values, 11 kg N ha-1 for free drainage and 8 kg N 

ha-1 for controlled drainage, were arbitrarily chosen. The threshold value for controlled 

drainage was set 3 kg N ha-1 less than the threshold value for the free drainage to account for 

the lesser average values (predicted and estimated) under controlled drainage, compared to 

free drainage. The NSE values were recalculated, excluding the few outlier years with large 

discrepancy between model predictions and equation estimates. The NSE values comparing 

annual drainage increased from 0.56 to 0.81 for free drainage, with the corresponding 

increase for control drainage being 0.56 to 0.82. Unlike the drainage equations, the majority 

of years with discrepancy between model predictions and equation estimates exceeding the 

threshold had precipitation below the long-term normal of 97.3 cm. 

The comparison between model predictions and equation estimates of reductions in 

annual N losses (difference between N losses under free drainage and controlled drainage 

scenarios) reveals that DRAINMOD-NII predictions and equation estimates were in close 

agreement except for seven of the twenty-six-year simulation period. The discrepancy 

between model predictions and equation estimates for these nine years exceeded an 

arbitrarily chosen threshold of 7 kg N ha-1 per year (8.8 kg N ha-1 in 1989, 13.5 kg N ha-1 in 

1992, 8.0 kg N ha-1 in 1993, 8.7 kg N ha-1 in 1997, 11.8 kg N ha-1 in 2004, 7.3 kg N ha-1 in 

2005, 9.9 kg N ha-1 in 2007, 13.9 kg N ha-1 in 2008, 14.1 kg N ha-1 in 2009). Recalculating 
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the NSE for annual reductions in N losses without the large discrepancy years did not 

improve the NSE value.  Years 2002 and 2003 were the only years with discrepancy between 

model predictions and equation estimates in both N losses under the two management 

scenarios and the associated reduction in annual N loss. The large differences between model 

predictions and equation estimates of annual N losses under both free drainage and controlled 

drainage scenarios led to an overall small difference in predicted and estimate reductions in 

annual N losses (less than the threshold).  

   The highest discrepancy reduction years, in which the model and regression 

equations showed negative reduction (higher N losses in CD than FD scenarios) (1989 and 

2009) or greatly under-estimated reductions (1992, 1993, 2004, and 2008) were analyzed in 

more detail.  1989 had over 30 cm smaller than average precipitation, yet greater than 

average precipitation during the growing season. As this was the 3rd year in a row of below-

average precipitation, there may have been instability in the N balance, leading to the 

negative reduction.  2009 had higher crop yields in the free drainage scenario compared to 

the controlled scenario.  A higher crop yield would lead to increased N uptake that offsets the 

reduction in denitrification under free drainage.  This, in combination with a large difference 

in drainage (nearly double the flow total due to free drainage), is likely the cause of the free 

drainage scenario reducing less N than a typical year and its controlled drainage comparison.  

Years 1993 and 2008 were extremely wet years with drainage nearly double the annual 

average and wetter than average growing seasons.  Years 1992 and 2004 had below average 

annual precipitation and dry growing seasons.  Since the R term weighs most heavily in both 

regression equations, an odd discrepancy like this will sway the regression calculations. 
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This application shows that the regression equations developed for zone C5 produces 

reliable estimates of annual N losses under both free drainage and controlled drainage 

scenario. However, there was a poor agreement between DRAINMOD-NII prediction and 

equation estimates of annual N reduction caused by controlled drainage. The regression 

equations performed better under the controlled drainage scenario, compared to the free 

drainage scenario. The regression equations tend to perform better under average and near 

average conditions.  
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Figure 3.22. Scatter plots comparing DRAINMOD/DRAI NMOD-NII predictions and corresponding 

estimates by regression equations for C5 zone:  a) Annual drainage flow for controlled drainage; b) 

Annual drainage flow for free drainage; c) Annual reductions in drainage flow caused by controlled 

drainage; d) Annual nitrogen loss for controlled drainage; e) Annual nitrogen loss for free drainage; f) 

Annual reductions in nitrogen loss caused by controlled drainage. 
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a.  

b.  

Figure 3.23. Graphical representation of controlled drainage-caused reductions predicted by 

DRAINMOD and estimated by C5 regression equations: a) Annual reductions in drainage flow; b) 

Annual reductions in nitrogen loss. 
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a.  

b.  

Figure 3.24. Graphical comparisons of annual drainage predicted by DRAINMOD and estimated by C5 

under a) controlled drainage and b) free drainage scenarios. 
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a.  

 

b.  
Figure 3.25. Graphical comparisons of annual nitrogen losses predicted by DRAINMOD-NII and 

estimated by C5 equations under a) controlled drainage and b) free drainage scenarios. 
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3.3.6 Zone C6 Equations 

 These equations were developed for zone C6 (Chapter 2, Figure 2.8), covering 

central Illinois and the most southern part of Iowa.  The regression equations and the process-

based models were applied to a corn-soybean production system on artificially drained 

Smiley soil series located in McLean County, IL (Figure 3.5) where the average annual 

precipitation is 91.3 cm (U.S. Climate Data).  Table 3.27 summarizes the main characteristics 

of this corn-soybean production system. Diagnostics of the regression equations and more 

detailed equation parameters can be found in Appendix C. The Nash-Sutcliffe Efficiency 

(NSE) (equation 3.3) was used to assess the goodness-of-fit between predictions by 

DRAINMOD/DRAINMOD-NII models and the corresponding estimations by the regression 

equations.   

Table 3.27. Main characteristics of zone C6 test site 

Variable Value 

Soil Series Sable 

Soil Classification Silty Clay Loam 

Sand Content, % 5 

Clay Content, % 30 

Silt Content, % 65 

Organic Carbon Content, % 2.2 

Depressional Storage, cm 0.8 (Good) 

Drain Spacing, m 25 

Drain Depth, cm 105 

Fertilizer Application Rate, Kg N ha-1 170 for corn, 0 for soybean 
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Table 3.28. Drainage output comparisons between C6 equations and DRAINMOD  

Year  Drainage Predictions by DRAINMOD Drainage Estimations by Regression Eq. 

 

Annual 

Precip 

(cm) FD1 (cm) CD2 (cm) ȹ3 (cm) ȹ (%) FD (cm) CD (cm) ȹ (cm) ȹ (%) 

1981 98.9 30.3 22.8 7.5 24.7 31.2 21.4 9.8 31.4 

1982 122.3 44.6 25.4 19.2 43.0 40.5 27.2 13.3 32.9 

1983 90.9 31.7 21.3 10.4 32.8 28.0 19.4 8.6 30.7 

1984 86.3 34.2 25.0 9.2 27.0 26.1 18.2 7.9 30.2 

1985 98.1 27.9 14.4 13.5 48.4 30.8 21.2 9.7 31.4 

1986 98.0 27.5 17.3 10.3 37.3 30.8 21.1 9.7 31.4 

1987 66.1 12.2 9.4 2.8 23.0 18.1 13.2 4.8 26.7 

1988 52.9 20.4 14.4 6.0 29.5 12.8 10.0 2.8 22.2 

1989 65.1 9.4 8.0 1.4 15.0 17.7 13.0 4.7 26.5 

1990 109.0 35.3 23.8 11.5 32.6 35.2 23.9 11.3 32.2 

1991 88.1 31.8 23.1 8.7 27.2 26.9 18.7 8.2 30.4 

1992 82.9 21.5 15.4 6.1 28.5 24.8 17.4 7.4 29.8 

1993 125.6 52.3 39.0 13.2 25.3 41.8 28.0 13.8 33.1 

1994 71.4 21.6 15.9 5.7 26.6 20.2 14.6 5.6 27.9 

1995 98.4 34.0 24.2 9.8 28.7 31.0 21.2 9.7 31.4 

1996 83.1 22.8 18.1 4.7 20.7 24.9 17.5 7.4 29.8 

1997 70.8 16.8 11.6 5.2 31.0 20.0 14.4 5.6 27.8 

1998 82.4 29.0 19.4 9.5 32.9 24.6 17.3 7.3 29.7 

1999 83.2 23.1 17.6 5.4 23.6 24.9 17.5 7.4 29.8 

2000 83.0 23.4 13.7 9.7 41.6 24.8 17.4 7.4 29.8 

2001 98.4 25.9 13.8 12.1 46.8 31.0 21.2 9.7 31.4 

2002 77.9 16.3 14.1 2.2 13.3 22.8 16.2 6.6 29.0 

2003 84.4 23.8 12.1 11.7 49.3 25.4 17.8 7.6 30.0 

2004 103.5 33.7 22.4 11.3 33.4 33.0 22.5 10.5 31.8 

2005 72.5 20.7 14.9 5.8 27.9 20.6 14.8 5.8 28.1 

2006 107.8 33.1 18.9 14.2 42.8 34.7 23.6 11.1 32.1 

2007 101.1 33.1 19.8 13.2 40.0 32.0 21.9 10.1 31.6 

2008 142.9 47.4 28.5 18.9 40.0 48.7 32.2 16.4 33.8 

2009 120.4 43.7 27.9 15.8 36.1 39.7 26.7 13.0 32.8 

2010 74.4 16.1 10.2 6.0 37.0 21.4 15.3 6.1 28.5 

Total  2739.4 843.4 562.3 281.1 33.3 844.1 584.6 259.4 30.7 

Average 91.3 28.1 18.7 9.4 33.3 28.1 19.5 8.6 30.7 

St. Dev. 19.7 10.0 6.6 3.4 34.2 7.8 4.9 3.0 37.9 
1 FD = Free Drainage; 2 CD = Controlled Drainage; 3 ȹ = Difference between CD and FD scenarios 
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Table 3.29. N loss output comparisons between C6 equations and DRAINMOD -NII  

Year N Loss Predictions by DRAINMOD-NII  N Loss Estimations by Regression Eq. 

 

FD 

(kg N ha-1) 

CD 

(kg N ha-1) 

ȹ 

(kg N ha-1) ȹ (%) 

FD 

(kg N ha-1) 

CD 

(kg N ha-1) 

ȹ 

(kg N ha-1) ȹ (%) 

1985 18.2 10.5 7.7 42.2 24.7 18.2 6.5 26.2 

1986 15.5 11.2 4.3 27.8 19.9 14.8 5.1 25.6 

1987 5.9 6.6 -0.7 -12.3 12.0 11.4 0.6 4.7 

1988 9.3 7.8 1.4 15.5 4.8 4.5 0.3 6.1 

1989 4.5 4.8 -0.3 -6.4 22.2 18.8 3.4 15.4 

1990 17.3 13.9 3.5 19.9 27.1 18.8 8.3 30.6 

1991 18.7 16.4 2.2 12.0 18.8 16.9 1.8 9.8 

1992 16.8 12.7 4.1 24.6 24.0 17.5 6.5 27.1 

1993 67.0 50.8 16.2 24.2 35.1 27.8 7.3 20.7 

1994 19.1 13.4 5.7 29.7 11.0 9.3 1.6 14.7 

1995 38.0 28.8 9.2 24.1 27.8 21.5 6.2 22.5 

1996 18.9 14.2 4.7 24.9 19.0 14.5 4.4 23.5 

1997 14.7 10.4 4.3 29.2 14.7 13.7 1.0 6.6 

1998 20.0 12.8 7.3 36.2 19.6 14.8 4.8 24.4 

1999 27.3 34.4 -7.1 -26.0 20.2 17.1 3.1 15.5 

2000 20.0 13.2 6.8 33.9 18.8 14.6 4.2 22.5 

2001 27.0 18.6 8.5 31.3 24.9 19.6 5.3 21.4 

2002 15.3 12.7 2.7 17.3 15.3 12.3 3.0 19.3 

2003 24.0 16.8 7.3 30.3 21.5 17.2 4.3 19.9 

2004 22.8 13.9 8.9 39.0 22.4 16.7 5.7 25.5 

2005 14.1 8.8 5.3 37.8 12.5 11.6 0.8 6.8 

2006 24.1 15.6 8.5 35.3 26.9 19.3 7.7 28.4 

2007 31.8 19.2 12.6 39.7 23.9 17.6 6.3 26.2 

2008 34.3 20.4 13.9 40.5 30.5 20.9 9.5 31.3 

2009 39.7 29.6 10.2 25.6 28.7 20.0 8.7 30.4 

2010 11.2 7.2 4.0 36.0 12.6 9.9 2.7 21.1 

Total  575.4 424.4 151.1 26.3 538.7 419.6 119.1 22.1 

Average 22.1 16.3 5.8 26.3 20.7 16.1 4.6 22.1 

St. Dev. 12.5 9.8 2.7 21.7 6.8 4.6 2.2 32.5 
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Table 3.30. Nash-Sutcliffe Efficiency (NSE) values comparing DRAINMOD/DRAINMOD -NII predictions 

and estimations by zone C6 regression equations 

Scenario NSE Values 

Annual drainage, free 0.80 

Annual drainage, controlled 0.60 

Annual N loss, free 0.50 

Annual N loss, controlled 0.44 

 

Compared to DRAINMOD predictions, the regression equations slightly over-

estimated annual drainage under controlled drainage scenario. However, there is no trend of 

over- or under-estimation of annual drain flow under the free drainage scenario. On average 

over the simulated period, DRAINMOD predicted and regression equation estimated the 

same annual drain flow of 28.1 cm for free drainage. Average model prediction and equation 

estimate of annual drain flow under controlled drainage were18.7 cm and 19.5 cm, 

respectively. For the free and controlled drainage management scenarios, the regression 

equations over-estimated annual drainage in 16 and 17 years out of the 30-year simulation 

period, respectively (Table 3.28). Even though the regression equations slightly over-

estimated annual drainage under controlled drainage scenario, the average reductions in 

annual drain flow caused by controlled drainage, predicted by DRAINMOD and estimated 

by the regression equations, were in close agreement. The regression equations only slightly 

under-estimated the reductions in annual drain flow caused by controlled drainage (8.6 cm yr-

1), compared to DRAINMOD prediction (9.4 cm yr-1). 

The annual drainage values estimated by the regression equations and predicted by 

DRAINMOD model were in closer agreement under free drainage compared to controlled 

drainage. This is indicated by the NSE values of 0.80 and 0.60 for the free drainage and 

controlled drainage scenarios, respectively (Table 3.30). The difference in goodness-of-fit is 
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visually apparent in the scatter around the 1:1 line in the drainage flow scatter diagram under 

free drainage scenario (Fig. 3.26b) compared to the controlled drainage scatter diagram (Fig. 

3.26a), where the free drainage scenario has less scatter. Inspection of the scatter diagrams 

(Fig. 3.26 a and b) and Table 3.28 reveals that regression equation estimates were in close 

agreement with model predictions of annual drain flow apart from a few years, appearing as 

outliers in the scatter charts. For free drainage scenario, the difference between model 

predictions and equation estimates of annual drainage exceeded 7 cm (approximately 25% of 

average annual drain flow predicted by DRAINMOD) in four of the thirty-year simulation 

period (8.0 cm in 1984, 7.6 cm in 1988, 8.3 cm in 1989, 10.5 cm in 1993). For the controlled 

drainage scenario, the difference between model predictions and equation estimates equaled 

or exceeded 5 cm (approximately 27% of average annual drain flow predicted by 

DRAINMOD) in six of the thirty-year simulation period (6.7 cm in 1984, 6.8 cm in 1985, 5.0 

cm in 1989, 11.1 cm in 1993, 7.5 cm in 2001, 5.1 cm in 2010). The threshold values, 7 cm 

for free drainage and 5 cm for controlled drainage, were arbitrarily chosen. The threshold 

value for controlled drainage was set 2 cm less than the threshold value for the free drainage 

to account for the less drainage values (predicted and estimated) under controlled drainage, 

compared to free drainage. Since NSE is influenced by ñoutliersò, the values of NSE were 

recalculated, excluding the few years with large discrepancy between model predictions and 

equation estimates. The NSE values comparing annual drainage increased from 0.80 to 0.85 

for free drainage, and the corresponding increase for control drainage was 0.60 to 0.68. It is 

worth mentioning that all but one years with discrepancy between model predictions and 
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equation estimates exceeding the threshold had precipitation well above or below the normal 

of 91.3 cm rainfall.   

Further comparison between model predictions and equation estimates of reductions 

in annual drainage (difference between drain flows under free drainage and controlled 

drainage) reveals that DRAINMOD predictions and equation estimates were in close 

agreement except for eight of the thirty-year simulation period. The discrepancy between 

model predictions and equation estimates for these eight years exceeded an arbitrarily chosen 

threshold of 3 cm per year, the standard deviation value of the reduction in drainage 

prediction (5.9 cm in 1982, 3.8 cm in 1985, 3.2 cm in 1988, 3.3 cm in 1989, 4.4 cm in 2002, 

4.1 cm in 2003, 3.0 cm in 2006, 3.1 cm in 2007). Three of these years (1982, 2006, and 

2007) had precipitation well above long term normal and four years (1988, 1989, 2002, and 

2003) had precipitation well below long term normal. Year 1985 was the exception with an 

average precipitation. Years 1984, 1989, and 1993 had large discrepancies between model 

predictions and equation estimates of annual drain flows under the two management 

scenarios, leading to a relatively small difference between predicted and estimated reduction 

in annual drain flow caused by controlled drainage.  For example, the regression equation 

under-estimated drain flow in 1984 by 8.0 cm for free drainage and 6.7 cm for controlled 

drainage.  

This application clearly shows that the regression equations developed for zone C6 

provide reliable estimates of annual drainage flow under both free drainage and controlled 

drainage scenarios. The regression equations performed better under the free drainage 
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scenario, compared to controlled drainage scenario. The regression equations tend to perform 

better under average and near average conditions.  

Compared to DRAINMOD-NII predictions, the regression equations tend to slightly 

under-estimate annual nitrate losses under both free drainage and over-estimate annual nitrate 

losses under controlled drainage. On average over the simulated period, DRAINMOD-NII  

predicted annual N loss of 22.1 kg N ha-1 for free drainage and 16.3 kg N ha-1 for controlled 

drainage. The corresponding estimates by the regression equations were 20.7 kg N ha-1 for 

free drainage and 16.1 kg N ha-1 for controlled drainage. For the free drainage management 

scenarios, the regression equations under-estimated annual N losses in 15 out of the 26-year 

simulation period.  In the controlled drainage scenario, regression over-estimated annual N 

losses in 18 years of the simulation period (Table 3.29). This under and over-estimation of N 

losses by the regression equations is clearly apparent in the free and controlled scatter 

diagrams, respectively, shown in Figures 3.26e and 3.26d.  Even though the regression 

equations under-estimated annual N losses under free drainage and over-estimated under 

controlled drainage scenarios, the average reductions in annual N losses caused by controlled 

drainage, predicted by DRAINMOD-NII and estimated by the regression equations, were in a 

relatively close agreement (NSE comparison value of 0.33). The regression equations under- 

estimated the average reduction in annual N losses caused by controlled drainage (4.6 kg N 

ha-1 yr-1), compared to DRAINMOD prediction (5.8 kg N ha-1 yr-1). 

The annual N loss values estimated by the regression equations and predicted by 

DRAINMOD-NII were in closer agreement under free drainage compared to controlled 

drainage. This is indicated by the NSE values of 0.50 and 0.44 for the free drainage and 
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controlled drainage scenarios, respectively (Table 3.30). It is visually apparent by the less 

scatter around the 1:1 line in the N loss scatter diagram under the free drainage scenario (Fig. 

3.26e) compared to the controlled drainage scatter diagram (Fig. 3.26d). Inspection of the 

scatter diagrams (Fig. 3.26 a and b) and Table 3.29 also reveals that regression equation 

estimates were in close agreement with model predictions of annual N losses with the 

exception of a few outlier years. For free drainage scenario, the difference between model 

predictions and equation estimates of annual N losses exceeded 8 kg N ha-1 in six of the 

twenty-six-year simulation period (17.7 kg N ha-1 in 1989, 9.7 kg N ha-1 in 1990, 31.9 kg N 

ha-1 in 1993, 8.1 kg N ha-1 in 1994, 10.2 kg N ha-1 in 1995, 11.0 kg N ha-1 in 2009). For the 

controlled drainage scenario, the difference between model predictions and equation 

estimates exceeded 5 kg N ha-1 in six of the twenty-six-year simulation period (7.7 kg N ha-1 

in 1985, 14.0 kg N ha-1 in 1989, 22.9 kg N ha-1 in 1993, 7.3 kg N ha-1 in 1995, 17.3 kg N ha-1 

in 1999, 9.6 kg N ha-1 in 2009). The threshold values, 8 kg N ha-1 for free drainage and 5 kg 

N ha-1 for controlled drainage, were based on the standard deviation of the regression 

estimates for the simulation period. The threshold value for controlled drainage was, in part, 

set 3 kg N ha-1 less than the threshold value for the free drainage to account for the lesser 

average values (predicted and estimated) under controlled drainage, compared to free 

drainage. The NSE values were recalculated, excluding the outlier years with large 

discrepancy between model predictions and equation estimates. The NSE values comparing 

annual N loss increased from 0.50 to 0.67 for free drainage. Removing years from the 

controlled drainage scenario did not improve the fit.  Most years with discrepancy between 
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model predictions and equation estimates exceeding the threshold had precipitation above the 

long-term normal of 90 cm. 

The comparison between model predictions and equation estimates of reductions in 

annual N losses (difference between N losses under free drainage and controlled drainage 

scenarios) reveals that DRAINMOD-NII predictions and equation estimates were in close 

agreement except for seven of the twenty-six-year simulation period. The discrepancy 

between model predictions and equation estimates for these seven years exceeded an 

arbitrarily chosen threshold of 4 kg N ha-1 per year (4.8 kg N ha-1 in 1990, 9.0 kg N ha-1 in 

1993, 4.1 kg N ha-1 in 1994, 10.2 kg N ha-1 in 1999, 4.5 kg N ha-1 in 2005, 6.3 kg N ha-1 in 

2007, 4.4 kg N ha-1 in 2008). Recalculating the NSE for annual reductions in N losses 

without the seven years with relatively large discrepancy between model predictions and 

regression estimates increased the NSE value from 0.33 to 0.53.  Years 1989, 1993, 1995, 

and 2009 had discrepancy between model predictions and equation estimates of N losses 

under the two management scenarios and the associated reduction in annual N loss. The large 

differences between model predictions and equation estimates of annual N losses under both 

free drainage and controlled drainage scenarios led to an overall smaller difference in 

predicted and estimate reductions in annual N losses in 1989, 1995, and 2009. Year 1993ôs 

extreme underestimation in free drainage lead to a large underestimation in reduction.  This 

year had the second highest precipitation of the simulation period with 35 cm greater-than-

average precipitation. 

   The highest discrepancy reduction years, in which the model showed negative 

reduction (higher N losses in CD than FD scenarios) (1987, 1989, and 1999) were analyzed 
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in more detail. 1987 and 1989 had over 25 cm lower than average precipitation, yet higher 

than average precipitation during the growing season.  These negative reductions were 

minimal, and likely due to the low precipitation.  1999 had higher crop yields in the free 

drainage scenario compared to the controlled scenario.  A higher crop yield would lead to 

increased N uptake that offsets the increase in denitrification under controlled drainage.  

Along with this common discrepancy in negative reduction, 1999 also had a wet growing 

season and extremely high precipitation (34 cm higher than average).   Such a combination of 

off-average parameters leads to a conclusion as to why there was such a large negative 

reduction predicted by DRAINMOD-NII.  

This application shows that the regression equations developed for zone C6 produces 

reliable estimates of annual N losses under both free drainage and controlled drainage 

scenario. The regression equations performed better under the controlled drainage scenario, 

compared to the free drainage scenario. The regression equations tend to perform better 

under average and near average conditions.  
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Figure 3.26. Scatter plots comparing DRAINMOD/DRAINMOD -NII predictions and corresponding 

estimates by regression equations for C6 zone:  a) Annual drainage flow for controlled drainage; b) 

Annual drainage flow for free drainage; c) Annual reductions in drainage flow caused by controlled 

drainage; d) Annual nitrogen loss for controlled drainage; e) Annual nitrogen loss for free drainage; f) 

Annual reductions in nitrogen loss caused by controlled drainage. 
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a.  

b.  

Figure 3.27. Graphical representation of controlled drainage-caused reductions predicted by 

DRAINMOD and estimated by C6 regression equations: a) Annual reductions in drainage flow; b) 

Annual reductions in nitrogen loss. 
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a.  

b.  

Figure 3.28. Graphical comparisons of annual drainage predicted by DRAINMOD and estimated by C6 

under a) controlled drainage and b) free drainage scenarios. 
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a.  

 

b.  
Figure 3.29. Graphical comparisons of annual nitrogen losses predicted by DRAINMOD-NII and 

estimated by C6 equations under a) controlled drainage and b) free drainage scenarios. 
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3.3.7 Zone C7 Equations 

 These equations were developed for zone C7 (Chapter 2, Figure 2.8), representing the 

southern half of Illinois.  The regression equations and the process-based models were 

applied to a corn-soybean production system on artificially drained Wynoose soil series 

located in Wayne County, IL where the average annual precipitation is 113 cm (U.S. Climate 

Data).  Table 3.31 summarizes the main characteristics of this corn-soybean production 

system. Diagnostics of the regression equations and more detailed equation parameters can 

be found in Appendix C. The Nash-Sutcliffe Efficiency (NSE) (equation 3.3) was used to 

assess the goodness-of-fit between predictions by DRAINMOD/DRAINMOD-NII models 

and the corresponding estimations by the regression equations.   

Table 3.31. Main characteristics of zone C7 test site 

Variable Value 

Soil Series Wynoose 

Soil Classification Silty Clay Loam 

Sand Content, % 13 

Clay Content, % 28 

Silt Content, % 59 

Organic Carbon Content, % 1.5 

Depressional Storage, cm 0.9 (Fair) 

Drain Spacing, m 10 

Drain Depth, cm 115 

Fertilizer Application Rate, Kg N ha-1 175 for corn, 0 for soybean 
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Table 3.32. Drainage output comparisons between C7 equations and DRAINMOD  

Year  Drainage Predictions by DRAINMOD Drainage Estimations by Regression Eq. 

 

Annual 

Precip 

(cm) FD1 (cm) CD2 (cm) ȹ3 (cm) ȹ (%) FD (cm) CD (cm) ȹ (cm) ȹ (%) 

1981 99.9 35.3 21.4 13.9 39.4 38.4 27.1 11.4 29.6 

1982 126.0 50.7 30.4 20.3 40.1 50.3 36.0 14.3 28.4 

1983 143.4 61.1 37.9 23.2 38.0 58.2 42.0 16.2 27.8 

1984 129.5 54.6 38.2 16.4 30.0 51.9 37.2 14.7 28.3 

1985 130.8 58.3 34.1 24.3 41.6 52.5 37.7 14.8 28.2 

1986 96.7 37.0 22.8 14.2 38.3 37.0 25.9 11.0 29.8 

1987 90.8 32.8 21.4 11.4 34.9 34.3 23.9 10.4 30.3 

1988 91.4 41.4 23.4 18.1 43.6 34.6 24.1 10.4 30.2 

1989 123.1 47.7 25.6 22.1 46.3 49.0 35.0 14.0 28.5 

1990 127.1 57.7 38.5 19.1 33.2 50.8 36.4 14.4 28.3 

1991 89.9 35.5 19.7 15.8 44.5 33.9 23.6 10.3 30.4 

1992 84.2 33.1 22.7 10.5 31.6 31.3 21.6 9.7 30.8 

1993 133.1 57.9 37.6 20.4 35.1 53.5 38.5 15.1 28.1 

1994 96.9 39.1 26.0 13.1 33.5 37.1 26.0 11.1 29.8 

1995 107.6 40.8 25.5 15.3 37.4 41.9 29.7 12.2 29.2 

1996 127.3 51.8 35.7 16.1 31.1 50.9 36.5 14.4 28.3 

1997 107.0 48.4 30.3 18.0 37.3 41.6 29.5 12.2 29.2 

1998 120.6 50.3 35.5 14.9 29.6 47.8 34.2 13.7 28.6 

1999 119.9 50.7 28.3 22.5 44.3 47.5 33.9 13.6 28.6 

2000 108.0 42.8 23.2 19.6 45.7 42.1 29.8 12.3 29.2 

2001 104.5 40.7 22.5 18.1 44.6 40.5 28.6 11.9 29.4 

2002 121.5 54.2 39.9 14.3 26.4 48.3 34.5 13.8 28.5 

2003 99.0 44.0 26.5 17.5 39.7 38.0 26.7 11.3 29.7 

2004 131.6 53.2 34.6 18.7 35.1 52.8 37.9 14.9 28.2 

2005 96.8 36.2 22.6 13.6 37.5 37.0 26.0 11.0 29.8 

2006 125.4 56.1 36.2 19.9 35.5 50.0 35.8 14.2 28.4 

2007 100.6 44.4 26.8 17.6 39.6 38.7 27.3 11.5 29.6 

2008 123.4 55.4 33.7 21.7 39.2 49.1 35.1 14.0 28.5 

2009 131.0 61.8 40.0 21.8 35.3 52.5 37.7 14.8 28.2 

2010 81.6 29.6 18.9 10.8 36.3 30.1 20.7 9.4 31.1 

Total  3368.4 1402.6 879.7 522.9 37.3 1321.6 938.9 382.7 29.0 

Average 112.3 46.8 29.3 17.4 37.3 44.1 31.3 12.8 29.0 

St. Dev. 16.8 9.2 6.7 2.5 26.7 7.6 5.8 1.9 24.3 
1 FD = Free Drainage; 2 CD = Controlled Drainage; 3 ȹ = Difference between CD and FD scenarios 
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Table 3.33. N loss output comparisons between C7 equations and DRAINMOD -NII  

Year N Loss Predictions by DRAINMOD-NII  N Loss Estimations by Regression Eq. 

 

FD 

(kg N ha-1) 

CD 

(kg N ha-1) 

ȹ 

(kg N ha-1) ȹ (%) 

FD 

(kg N ha-1) 

CD 

(kg N ha-1) 

ȹ 

(kg N ha-1) ȹ (%) 

1985 54.5 41.4 13.1 24.1 48.7 43.8 4.9 10.1 

1986 26.0 17.7 8.4 32.2 26.3 19.2 7.1 27.0 

1987 30.1 25.0 5.1 17.0 39.3 28.9 10.4 26.5 

1988 31.8 16.0 15.8 49.7 30.6 21.6 9.0 29.4 

1989 41.4 33.1 8.3 20.0 52.0 44.1 7.9 15.2 

1990 49.8 29.1 20.7 41.6 37.1 25.5 11.6 31.2 

1991 34.5 25.9 8.5 24.8 35.7 31.2 4.5 12.6 

1992 47.2 32.6 14.6 30.9 27.6 19.5 8.1 29.2 

1993 61.7 34.2 27.5 44.5 53.8 50.3 3.4 6.4 

1994 32.8 22.8 10.0 30.5 28.0 19.6 8.4 29.9 

1995 55.7 38.9 16.8 30.2 45.7 36.7 9.1 19.8 

1996 48.9 28.4 20.5 41.9 39.3 28.9 10.4 26.5 

1997 53.0 39.2 13.8 26.0 41.2 33.9 7.4 17.8 

1998 50.2 28.2 22.0 43.8 37.5 30.2 7.3 19.4 

1999 70.4 47.7 22.7 32.3 46.5 39.5 7.0 15.0 

2000 47.3 23.5 23.7 50.2 31.8 24.6 7.1 22.4 

2001 41.6 23.1 18.5 44.4 42.2 33.0 9.2 21.9 

2002 41.4 25.0 16.4 39.6 37.4 21.2 16.2 43.3 

2003 44.0 33.0 11.0 24.9 38.8 32.6 6.2 15.9 

2004 47.5 27.4 20.1 42.3 41.0 34.0 7.0 17.0 

2005 37.5 27.0 10.5 28.0 37.9 29.3 8.6 22.7 

2006 57.7 36.2 21.5 37.3 40.0 27.0 13.0 32.6 

2007 34.2 20.8 13.4 39.2 38.9 31.1 7.8 20.0 

2008 35.9 20.5 15.4 42.9 40.0 33.8 6.1 15.3 

2009 70.6 56.1 14.5 20.5 47.9 42.6 5.2 10.9 

2010 25.9 14.4 11.5 44.3 23.3 16.7 6.6 28.2 

Total  1171.5 767.2 404.3 34.5 1008.4 799.0 209.4 20.8 

Average 45.1 29.5 15.6 34.5 38.8 30.7 8.1 20.8 

St. Dev. 12.0 9.5 2.5 20.8 7.6 8.5 -0.9 -12.1 

 

 

 

 



 

149 

Table 3.34. Nash-Sutcliffe Efficiency (NSE) values comparing DRAINMOD/DRAINMOD -NII predictions 

and estimations by zone C7 regression equations 

Scenario NSE Values 

Annual drainage, free 0.80 

Annual drainage, controlled 0.69 

Annual N loss, free 0.17 

Annual N loss, controlled 0.37 
 

Compared to DRAINMOD predictions, the regression equations under-estimate 

annual drainage under free drainage scenarios and over-estimate annual drainage under 

controlled drainage. On average over the simulated period, DRAINMOD predicted annual 

drainage of 46.8 cm for free drainage and 29.3 cm for controlled drainage. The 

corresponding estimates by the regression equations were 44.1 cm for free drainage and 31.3 

cm for controlled drainage. For free drainage, the regression equations under-estimated 

annual drain flow in 24 out of the 30-year simulation period (Table 3.32). For controlled 

drainage, the regression equations over-estimated annual drain flow in 22 years of the 30-

simulation period. Since the regression equations under-estimated annual drainage under free 

drainage and over-estimated controlled drainage scenarios, the average reductions in annual 

drainage caused by controlled drainage, predicted by DRAINMOD and estimated by the 

regression equations, had large discrepancy (17.4 cm predicted by DRAINMOD vs. 12.8 cm 

estimated by the regression equations) (Table 3.32).  

The annual drainage values estimated by the regression equations and predicted by 

DRAINMOD model were in closer agreement under free drainage compared to controlled 

drainage. This is indicated by the NSE values of 0.80 and 0.69 for the free drainage and 

controlled drainage scenarios, respectively (Table 3.34). The difference in the goodness-of-fit 

between predicted and estimated drainage is visually apparent in the scatter around the 1:1 
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line in the drain flow scatter diagram under free drainage scenario (Fig. 3.30b) compared to 

the controlled drainage scatter diagram (Fig. 3.30a). These scatter diagrams not only show 

the less scatter under free drainage compared to controlled drainage but also clearly show the 

under-estimation of drain flow for free drainage and the corresponding over-estimation of 

drain flow for controlled drainage. Inspection of the scatter diagrams (Fig. 3.30 a and b) and 

Table 3.32 reveals that regression equation estimates for controlled drainage were in close 

agreement with model predictions of annual drain flow, with apparent outliers as compared 

to the free drainage scenario, which appeared to yield none.  For the controlled drainage 

scenario, the difference between model predictions and equation estimates equaled or 

exceeded 6 cm in only three of the thirty-year simulation period (9.4 cm in 1989, 6.6 cm in 

2000, and 6.1 cm in 2001). The threshold value of 6 cm was arbitrarily chosen. Since NSE is 

influenced by ñoutliersò, the values of NSE were recalculated for controlled drainage 

scenario excluding the few years with large discrepancy between model predictions and 

equation estimates. The NSE values comparing annual drainage increased from 0.69 to 0.80.  

Further comparison between model predictions and equation estimates of reductions 

in annual drainage (difference between drain flows under free drainage and controlled 

drainage) reveals that DRAINMOD predictions and equation estimates were not in close 

agreement.  This is primarily due to the consistent under-estimation of annual drain flow for 

free drainage that is accompanied by consistent over-estimation of annual drain flow for the 

controlled drainage (Fig. 3.30c). 

This application clearly shows that the regression equations developed for zone C7 

provide reliable estimates of annual drainage flow under both free drainage and controlled 
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drainage scenario. The goodness-of-fit between model predictions and equation estimates of 

annual drain flows, was comparable to the other zones. However, the bias in regression 

equation estimates is clearly greater than the bias in equation estimates for the other zones.   

The regression equations performed better under the free drainage scenario, compared to 

controlled drainage scenario. Caution should be taken when using the equations to assess the 

reduction in annual drain flow caused by controlled drainage. This example application is 

only a demonstration of the performance of the equation and was not meant to be a 

comprehensive testing of the equations. Further testing of these equation is needed to assess 

the bias in the equation estimates of annual drain flows under both drainage scenarios. If the 

same trend persisted, correction factors can be empirically derived to correct for the bias in 

equation estimates before using these estimates to quantify the reduction in annual drain flow 

caused by controlled drainage. 

Compared to DRAINMOD-NII predictions, the regression equations tend to under-

estimate annual nitrate losses under free drainage scenarios and over-estimate annual N 

losses under controlled drainage.  On average over the simulated period, DRAINMOD-NII  

predicted annual drainage of 45.1 kg N ha-1 for free drainage and 29.5 kg N ha-1 for 

controlled drainage. The corresponding estimates by the regression equations were 38.8 kg N 

ha-1 for free drainage and 30.7 kg N ha-1 for controlled drainage. For the free drainage 

management scenarios, the regression equations under-estimated annual N losses in 18 out of 

the 26-year simulation period.  In the controlled drainage scenario, regression over-estimated 

annual N losses in 16 years of the simulation period (Table 3.33). This under and over-

estimation of N losses by the regression equations is clearly apparent in the free and 
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controlled scatter diagrams, respectively, shown in Figures 3.30d and 3.30e (majority of 

points are above/below the 1:1 line).  

The annual N loss values estimated by the regression equations and predicted by 

DRAINMOD-NII were not in close agreement under both the free and controlled drainage 

scenarios. This is indicated by the relatively low NSE values of 0.17 and 0.37 for the free 

drainage and controlled drainage scenarios, respectively (Table 3.34).  Inspection of the 

scatter diagram (Fig. 3.30b) and Table 3.33 also reveals that the agreement between 

regression equation estimates and model predictions were negatively influenced by large 

discrepancies occurred in a few years. The difference between model predictions and 

equation estimates of annual N losses under free drainage exceeded 12 kg N ha-1 in seven of 

the twenty-six-year simulation period (12.8 kg N ha-1 in 1990, 19.6 kg N ha-1 in 1992, 12.7 

kg N ha-1 in 1998, 23.9 kg N ha-1 in 1999, 15.5 kg N ha-1 in 2000, 17.7 kg N ha-1 in 2006, 

22.7 kg N ha-1 in 2009). The difference between model predictions and equation estimates 

under controlled drainage exceeded 10 kg N ha-1 in six of twenty-six years (11.0 kg N ha-1 in 

1989, 13.1 kg N ha-1 in 1992, 16.1 kg N ha-1 in 1993, 10.3 kg N ha-1 in 2007, 13.4 kg N ha-1 

in 2008, 13.5 kg N ha-1 in 2009). The threshold values of 12 kg N ha-1 for free drainage and 

10 kg N ha-1 were chosen based on the standard deviation of the DRAINMOD estimates 

within the simulation period. NSE values were recalculated, excluding the outlier years with 

large discrepancy between model predictions and equation estimates. The NSE values 

comparing annual drainage increased from 0.17 to 0.60 for free drainage, with the 

corresponding increase for controlled drainage being 0.37 to 0.68. Eight of the eleven years 
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with discrepancy in either controlled drainage, free drainage, or both have an annual 

precipitation of 13 cm greater than or less than the precipitation normal (110.4 cm).   

The comparison between model predictions and equation estimates of reductions in 

annual N losses (difference between N losses under free drainage and controlled drainage 

scenarios) reveals a poor agreement between DRAINMOD-NII predictions and equation 

estimates (NSE = -2.02).   

   The highest discrepancy reduction years, in which the regression equation greatly 

underestimated reductions (1993, 1998, 1999, and 2000) were analyzed in more detail.  In 

1993, annual precipitation was 133 cm, the greatest of the entire simulation period and 23 cm 

greater than average.  Years 1998, 1999, and 2000 all had greater estimated yields in free 

than controlled drainage by 6% or greater.  The two soybean years of this period (1998 and 

2000) also had greater-than-average precipitation during the growing season.  Since the R 

term is the most influential on the equation (indicated by a large negative number), these 

years were highly underestimated.  Year 1999 was a corn year with significantly lower than 

average precipitation during the growing season, however, there was also a 10% yield 

difference between controlled and free drainage. The combination of these two unusual 

circumstances lead to the severe underestimation in N loss reduction. 

This application shows that the regression equations developed for zone C7 produce 

estimates that are not as reliable as the equations of other zones. The relatively poor 

agreement between model predictions and equation estimates of N loss under both 

management scenarios substantially improved by excluding outlier years with conditions far 

from normal. Similar to the findings of the hydrology study, the systematic over-estimation 
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of N loss for controlled drainage and under-estimation of N loss for free drainage led to a 

large under-estimation of reduction in N loss caused by controlled drainage.  This extreme 

bias in under-estimation was only found in this case study as well as C3.  The regression 

equations tend to perform better under average and near average conditions.  With 

appropriate alterations in the form of a correction factor or justified year removal, these 

equations may be applicable in some situations.  
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Figure 3.30. Scatter plots comparing DRAINMOD/DRAINMOD -NII predictions and corresponding 

estimates by regression equations for C7 zone:  a) Annual drainage flow for controlled drainage; b) 

Annual drainage flow for free drainage; c) Annual reductions in drainage flow caused by controlled 

drainage; d) Annual nitrogen loss for controlled drainage; e) Annual nitrogen loss for free drainage; f) 

Annual reductions in nitrogen loss caused by controlled drainage. 
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a.  

b.  

Figure 3.31. Graphical representation of controlled drainage-caused reductions predicted by 

DRAINMOD and estimated by C7 regression equations: a) Annual reductions in drainage flow; b) 

Annual reductions in nitrogen loss. 
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a.  

b.  

Figure 3.32. Graphical comparisons of annual drainage predicted by DRAINMOD and estimated by C7 

under a) controlled drainage and b) free drainage scenarios. 
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a.  

 

b.  
Figure 3.33. Graphical comparisons of annual nitrogen losses predicted by DRAINMOD-NII and 

estimated by C7 equations under a) controlled drainage and b) free drainage scenarios. 
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Summary and Conclusions 

Excessive nutrient loadings from agriculture entering surface waters are a major 

environmental threat.  Eutrophication threatens the largest aquatic ecosystems in the United 

States, such as the Gulf of Mexico, the Great Lakes system, and the Chesapeake Bay 

Watershed. The ecosystem services provided by these ecologically sensitive water bodies 

will continue to decline unless conservation measures are adopted at large enough spatial 

scales to reduce nutrient inputs from point sources and non-point sources to surface waters.   

While agriculture is vital to our survival, it is also the major source of nutrient 

loadings to our surface water bodies. Agricultural drainage is necessary to maximize profit 

and crop yields on naturally poorly drained soils.  However, nitrogen leached from 

artificially drained cropland in the corn-belt states in the upper Midwest is transported via the 

Mississippi River, reaching the Gulf of Mexico and causing massive dead zones, which have 

severe ecological and economic impacts.  Controlled drainage is a practice that has been 

proven effective in reducing drainage outflows and nitrogen loss from drained agricultural 

fields without negatively influencing crop yield. 

 The goal of this study was to develop a simple tool for quantifying annual reductions 

in annual drainage flow and N losses due to controlled drainage implementation. This tool 

can be used as part of nutrient credit trading or other programs for promoting control 

drainage in order to reduce the negative water quality impacts of crop production on 

artificially drained soils. The hydrological and water quality models, DRAINMOD and 

DRAINMOD-NII, were run for a variety of climate zones, soil types, and management 

practices within the states of Minnesota, Iowa, and Illinois, which span diverse climatic 
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conditions and have the largest production of corn and soybean in the Nation. These three 

states have a high percentage of poorly drained soils. Data characterizing common conditions 

and practices in this region including weather data, soils data, and common farming practices 

(e.g. cropping system, fertilization practices, and drainage system) were obtained before 

model simulations.  Eventually the areas chosen for the study were narrowed down based on 

data availability, and divided into 7 climatic zones depending on maximum temperature. 

The simulations consisted of batch-runs, combining various climate zones, soil types, 

and management practices. There were 18 total sites within the seven climate zones 

contributing to the study.  Over 1,700 simulations were run for each combination of drain 

depth, spacing, and fertilizer application at each of the 18 sites.  Once a full data-set was 

created based on model simulations, linear regression was carried out using the 

GLMSELECT command of the SAS statistical software. Once the equations were built with 

GLMSELECT, they were tested with the PROC REG command.  Equation fit and parameter 

inclusion were based on adjusted R2 values.  These equations were the final product of the 

study which were further tested in the form of Case Studies.   

The outcome of this research project includes a set of regression equations for 

estimating annual drainage flow and annual Nitrate-N losses for artificially drained corn and 

soybean fields in the U.S. Midwest under free and controlled drainage.  There are 28 

equations in total; four equations for each of seven climate zones. These four equations 

estimate annual drain flow and N loss for both free drainage and controlled drainage 

scenarios. The minimum adjusted R2 values for the drainage regression equations (compared 

to the full data set) were 0.96 for both free and controlled drainage scenarios.  The minimum 
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adjusted R2 values for nitrogen loss equations were only slightly less, yielding 0.88 for CD 

and 0.89 for FD.     

Seven case studies (one per climate zone) were conducted comparing equation 

estimates and DRAINMOD/DRAINMOD-NII model predictions of annual drain flow and N 

loss for a typical corn-soybean production system in each of the seven climate zones. It was 

found that the regression equations performed better in estimating annual drainage flows than 

in estimating annual N loss.  This was indicated by the values of the Nash-Sutcliffe 

Efficiency (NSE) goodness-of-fit statistical metric as well as inspection of graphs and tables 

comparing equation estimates and model predictions. Compared to predictions of the 

process-based models, the equations estimating annual drainage flow performed better than 

the equations estimating annual N loss. Equations estimating annual drain flow showed 

acceptable agreement with corresponding DRAINMOD predictions for all seven locations 

and the two management scenarios. This is indicated by the higher NSE values for free 

drainage (NSE ranged from 0.64 to 0.89), compared to controlled drainage (NSE ranged 

from 0.47 to 0.82). Unlike the annual drain flow estimations, there has been relatively poor 

agreement between equation estimates and DRAINMOD-NII predictions of annual N loss. 

This is indicated by the low and sometimes negative values of the NSE. Both drainage and N 

loss equations tend to perform poorly in years with extreme weather conditions (too wet or 

too dry years). The performance of the equations improved when the years of extreme 

weather are excluded from the analysis.  

Comparing model-predicted and equation-estimated annual drain flows for the seven 

climate zones, it was found that zones C1, and C7 were distinctly different from the other 
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five zones. The equation estimates of annual drain flows for C1 produced the greatest scatter 

and worst ñfitò under both free and controlled drainage, compared to DRAINMOD 

predictions. While equation estimates of annual drain flows for C7 were comparable to C2-

C6, they exhibited strong bias in both free and controlled drainage estimates, and therefore 

the reduction.  The locations within the other five climate zones had a general 1:1 trend and 

fairly good ñfitò.  Similarly, the N loss equations revealed that C1, C3, and C7 were the 

differing sites.  C1 showed strong over-estimation of N reduction.  This was evident from the 

poor fit between predicted and estimated N losses in both the controlled and free drainage 

scenarios.  C3 displayed strong under-estimation in N loss reduction.  This was a result of 

large under-estimation of N loss in free drainage, yet a relatively high goodness of fit 

between predicted and estimated N losses under controlled drainage.  Lastly, C7 heavily 

under-estimated N loss reduction, just like its corresponding hydrology equation.   

Despite the acceptable agreement between model predicted and equation estimated 

annual drain flows under each drainage scenario, the agreement between predicted and 

estimated drain flow reductions caused by controlled drainage are not necessarily at the same 

level.  For example, in C1, the NSE value for free drainage was relatively low (0.64), while 

NSE has values of 0.8 or better for the other sites.  Similarly, the controlled drainage NSE 

value of C1 was 0.47 while the other sites were significantly greater.  There was no general 

trend for the annual N loss equations.  Fit was considerably poorer compared to annual 

drainage loss estimations.  There were several scenarios in which the calculated NSE values 

were negative, indicating a poor fit to the model.  Through further analysis, extreme years 

were identified and excluded from the analysis to improve the agreement level.   
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The annual drainage equation fits were, overall, excellent.  Caution should be taken 

when using the nitrogen equations to assess the reduction in annual N losses caused by free 

and controlled drainage. These example applications are demonstrations of the performance 

of the equations and are not meant to be a comprehensive testing of the equations. Further 

testing of these equation may be needed to assess the bias in the equation estimates.  If the 

same trends persisted, correction factors can be empirically derived to correct for the bias in 

equation estimates before using these estimates to quantify the reduction in annual drain flow 

caused by controlled drainage.  Additionally, more testing is needed to identify the 

conditions under which the equation estimates become less accurate. In other words, the set 

of conditions under which the equations can be applied must be investigated and identified 

before these equations can be used. In addition to comparing regression equation estimates to 

the predictions of the process-based models that were used to develop them, further testing 

must also be conducted to compare the estimates of the regression equations to field 

measured data across the Midwest. 
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Appendix A 

Soil Name 

 

States 

found 

Average Soil Properties of Profile 

Brown 

County 

 
Sand 

(%) 

Silt 

(%) 

Clay 

(%) 

Field 

Capacity 

(cm3/cm3) 

Permanent 

Wilting 

Point 

(cm3/cm3) 

Saturated 

Hydraulic 

Conductivity 

(cm/hr.) 

Profile 

Depth 

(cm) 

Organic 

Carbon 

in top 

20 cm 

(%) 

Webster IA, MN 42 31 27 0.4 0.2 3.25 152 2.75 

Canisteo IA, MN, 

IL, SD 

35 36 29 0.4 0.2 3.25 152 3 

Okoboji IA, MN 10 52 38 0.4 0.2 1.09 152 3.8 

Lemond IA, MN 79 13 8 0.4 0.1 22.66 152 3 

Lemond IA, MN 74 17 9 0.4 0.1 21.9 152 3 

Faribault 

County 

         

Canisteo IA, MN, 

IL, SD 

35 37 28 0.4 0.2 2.94 152 3.4 

Waldorf IA, MN 10 50 40 0.5 0.2 1.22 152 3.5 

Marna IA, MN 23 43 34 0.4 0.2 1.45 152 3 

Canisteo IA, MN, 

IL, SD 

36 36 28 0.4 0.2 3.25 152 3 

Webster IA, MN 35 36 29 0.4 0.2 3.25 152 2.8 

Webster IA, MN 36 37 27 0.4 0.2 3.25 152 2.8 

Spicer IA, MN 9 66 25 0.5 0.2 3.25 152 3 

Marshall 

County 

         

Smiley MN 40 37 23 0.4 0.1 3.25 152 2.2 

Fargo ND, 

MN, 

MT 

5 45 50 0.5 0.3 0.36 152 3.4 

Hegne MN, 

MT, 

ND, SD 

5 45 50 0.4 0.3 0.36 152 2 

Colvin ND, 

MN, 

MT, SD 

11 56 33 0.4 0.2 2.31 152 2.7 

Strathcona MN 64 21 15 0.4 0.1 13.23 152 2.2 

Roliss MN, ND 42 67 21 0.4 0.1 2.94 152 2.8 

Kratka MN, 

ND, SD, 

WI 

59 25 16 0.4 0.1 12.76 152 2.2 

Mavie MN 57 27 17 0.3 0.1 9.88 152 2.4 

Mower 

County 

         

Clyde IA, IL, 

MN, WI 

41 36 23 0.3 0.2 5.86 152 3.8 
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Marshan MN, IA, 

IL, WI  

65 19 16 0.3 0.1 18.58 152 3.0 

Shandep IA, MN 55 25 20 0.4 0.2 12.81 152 4.0 

Coland IA, MN, 

MO 

23 47 30 0.4 0.2 3.25 152 2.8 

Stearns 

County 

         

Flom MN, ND 38 36 26 0.4 0.2 1.7 152 3.3 

Roliss MN, ND 38 36 26 0.4 0.2 2.96 152 2.5 

Cordova MN, IA  39 36 25 0.4 0.2 2.64 152 2.8 

Regal MN 77 15 8 0.3 0.1 24.1 152 3.8 

Vallers ND, 

MN, SD 

38 36 26 0.4 0.2 3.58 152 2.5 

Darfur MN, IA  75 12 13 0.4 0.1 9.57 152 2.5 

Yellow 

Medicine 

County 

         

Canisteo IA, MN, 

IL, SD 

36 35 29 0.4 0.2 1.96 152 3 

Webster IA, MN 36 36 28 0.4 0.2 3.25 152 3 

Canisteo IA, MN, 

IL, SD 

28 44 28 0.4 0.2 3.25 152 3 

Spicer IA, MN 8 64 28 0.5 0.2 3.25 152 3 

Calco IA, IL, 

KS, 

MN, 

NE, SD 

7 64 29 0.5 0.2 3.25 152 3 

Burr-Calco IA, IL, 

KS, 

MN, 

NE, SD 

11 52 37 0.5 0.2 1 152 3 

Marysland MN, 

ND, SD 

68 18 14 0.3 0.1 19.17 152 3 

Boone 

County 

         

Canisteo IA, MN, 

IL, SD 

37 40 23 0.4 0.2 3.25 203 3 

Webster IA, MN 30 42 28 0.4 0.2 3.25 152 3.3 

Coland IA, MN, 

MO 

37 33 30 0.4 0.2 4.84 203 2.6 

Coland IA, MN, 

MO 

37 33 30 0.4 0.2 4.84 203 2.7 

Harps IA, MN, 

SD 

38 36 25 0.5 0.1 3.25 203 2.5 

Cerro 

Gordo 

County 

         

Webster IA, MN 29 42 29 0.4 0.2 3.25 152 3.8 
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Coland IA, MN, 

MO 

42 30 28 0.4 0.2 3.91 152 2.7 

Maxfield IA, MN 21 53 26 0.4 0.2 3.25 168 3.5 

Canisteo IA, MN, 

IL, SD 

37 40 23 0.4 0.2 3.25 203 3.1 

Clyde IA, IL, 

MN, WI 

35 41 24 0.3 0.2 3.92 183 3.8 

Lee County 
         

Belinda IA, MO 17 51 32 0.4 0.2 1.6 152 0.9 

Beckwith IA 16 50 34 0.4 0.2 1.7 152 0.7 

Haig IA, KS, 

MO 

18 49 33 0.4 0.2 1.54 152 2 

Haig IA, KS, 

MO 

13 50 37 0.4 0.2 1.54 152 2 

Lawson WI, IA, 

IL, MN, 

MO 

12 67 21 0.4 0.1 3.25 152 2.6 

Chequest IA, MO 11 52 37 0.4 0.2 1.09 152 1.8 

Koszta IA 8 64 28 0.4 0.2 3.25 152 1.8 

O'Brien 

County 

         

Colo IA, IL, 

KS, 

MN, 

MO, 

NE, SD 

7 61 31 0.4 0.2 3.25 152 3 

Afton IA 19 50 31 0.4 0.2 1.94 203 2.8 

Sperry IA 13 52 35 0.4 0.2 1.35 152 1.7 

Calco IA, IL, 

KS, 

MN, 

NE, SD 

7 64 29 0.5 0.2 3.3 203 2.8 

Primghar IA, MN 7 60 33 0.5 0.2 3.25 152 2.8 

Marcus IA, MN 7 61 32 0.4 0.2 1.75 168 3.8 

Adams 

County 

         

Timewell IL  3 68 29 0.5 0.2 1.54 203 1.8 

Wakeland IN, IL, 

KY, 

MO, 

NY, 

OH, TN 

14 72 14 0.4 0.1 3.3 203 0.9 

Virden IL  4 61 35 0.5 0.2 1.63 152 2.3 

Blake IL  10 65 25 0.5 0.1 3.3 152 1 

Keomah IA, IL  4 70 26 0.4 0.2 2.15 226 1 

Titus IA, IL  7 56 37 0.4 0.2 0.43 203 1.5 

Clarksdale IL  4 67 29 0.4 0.2 2.19 203 0.9 
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Champaign 

County 

         

Drummer IL, IN, 

OH, WI 

21 52 27 0.4 0.2 3.3 152 2.8 

Flanagan IL, IN  13 59 28 0.4 0.2 2.12 152 2 

Ashkum IL, IN, 

MI, WI  

9 56 35 0.4 0.2 1.02 152 2.5 

Raub IN, IL, 

OH 

25 50 25 0.4 0.2 2.45 203 2 

Elburn IL, WI  31 47 22 0.4 0.1 4.25 203 2.3 

Brenton IL, IN, 

OH 

28 48 24 0.4 0.2 4.63 183 2 

Sawmill IL, IA, 

MN, 

MO 

8 61 31 0.4 0.2 3.3 165 2.8 

Pella 
 

19 54 27 0.4 0.1 4.14 152 2.8 

Henry 

County 

         

Ipava IL, IN, 

MI, WI  

2 69 29 0.5 0.2 1.78 152 2.3 

Muscatune IL  5 68 27 0.4 0.2 3.3 152 2.2 

Radford IL, IA, 

MN, WI 

4 71 25 0.4 0.2 3.3 152 1.5 

Elburn IL, WI  11 64 25 0.5 0.2 3.97 152 2.3 

Sawmill IL, IA, 

MN, 

MO 

6 65 29 0.5 0.2 3.3 152 2.2 

Sawmill IL, IA, 

MN, 

MO 

6 64 60 0.5 0.2 3.3 183 2.3 

Harpster IL, IA, 

IN, MN 

9 61 30 0.5 0.2 3.3 152 2 

Jasper 

County 

         

Cisne IL  14 60 26 0.4 0.2 0.89 203 0.7 

Bluford IL  11 61 28 0.4 0.2 0.96 152 0.7 

Wynoose IL  13 59 28 0.4 0.2 0.7 203 0.6 

Wakeland IN, IL, 

KY, 

MO, 

NY, 

OH, TN 

10 75 15 0.4 0.1 3.3 152 0.8 

Hoyleton IL  11 64 25 0.4 0.2 0.86 152 0.6 

Newberry IL  14 56 30 0.4 0.2 1.13 203 1 

Petrolia IL, IN  10 59 31 0.4 0.2 1.02 152 1.1 

Kane 

County 

         

Canisteo IA, MN, 

IL, SD 

37 40 23 0.4 0.2 3.25 203 3 
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Elburn IL, WI  31 47 22 0.4 0.1 4.25 203 2.3 

Pella IL, IN, 

MI, WI  

19 54 27 0.4 0.1 4.14 152 2.8 

Elburn IL, WI  11 64 25 0.5 0.2 3.97 152 2.3 

Drummer IL, IN, 

OH, WI 

20 53 27 0.4 0.2 3.3 152 2.8 

Harps IA, MN, 

SD 

9 61 30 0.5 0.2 3.3 152 2.5 

Macoupin 

County 

         

Virden IL  4 61 35 0.5 0.2 1.63 152 2.3 

Herrick IL, MO 7 62 31 0.5 0.2 1.39 203 1.8 

Ipava IL, IN  5 65 30 0.4 0.2 2.81 152 2 

Marine IL  7 65 28 0.4 0.2 1.28 203 0.8 

Keomah IA, IL  4 70 26 0.4 0.2 2.15 226 1 

Cowden IL  7 64 29 0.4 0.2 0.88 203 0.9 

Lawson WI, IA, 

IL, MN, 

MO 

17 62 21 0.4 0.1 3.3 203 1.5 

McLean 

County 

         

Sable IL, IA, 

IN, WI 

2 69 29 0.5 0.2 3.3 152 2.3 

Ipava IL, IN  5 65 30 0.4 0.2 2.81 152 2 

Drummer IL, IN, 

OH, WI 

12 59 29 0.4 0.2 2.99 203 3 

Ashkum IL, IN, 

MI, WI  

9 55 36 0.4 0.2 1.02 152 2.5 

Flanagan IL, IN  19 55 26 0.4 0.2 1.84 203 2 

Sawmill IL, IA, 

MN, 

MO 

7 62 31 0.4 0.2 3.3 152 2.3 

Lisbon IL, IN  25 51 24 0.4 0.2 2.23 152 1.9 

Drummer IL, IN, 

OH, WI 

21 52 27 0.4 0.2 3.3 152 2.8 

Wayne 

County 

         

Wynoose IL  13 59 28 0.4 0.2 0.7 203 0.6 

Belknap IL, IN, 

KY, MO 

10 73 17 0.4 0.1 3 165 1.3 

Piopolis IL, IN, 

MO, OH 

10 59 31 0.4 0.2 0.33 203 0.8 

Cisne IL  14 60 26 0.4 0.2 0.86 203 0.7 

Belknap IL, IN, 

KY, MO 

10 72 18 0.4 0.1 2.97 152 1.1 

Banlic IL, IN  10 75 15 0.4 0.1 0.79 152 0.5 
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Appendix B 

DRAINMOD -NII transport Parameters (Youssef et al., 2006) 

Input Parameter Value 

Longitudinal dispersivity 5 cm 

Tortuosity 0.5 

Tolerance 10-4 

Minimum time step 0.001 days 

Concentration in rainfall   

NO3-N 0.23 mg L-1 

NH3-N 0.39 mg L-1 

NH3-N concentration in air 0.00 mg L-1 

Initial concentration in topsoil  

NO3-N 1.0 mg L-1 

NH4-N 0.1 mg L-1 

 

DRAINMOD -NII inputs (urea hydrolysis, nitrification, and denitrification processes) 

(Youssef et al., 2006) 

Parameter Urea Hydrolysis 

(*mg urea-N L -1) 

Nitrification            

(*µg NH4-N g-1) 

Denitrification mg 

(*NO3-N L -1) 

Michaelis-Menton Parameters    

Vmax, µg N g-1 soil d-1 120.0 14.0 2.0 

Km 50.0* 10.0* 40.0* 

Temperature response function    

Shape factor 0.119 0.413 0.186 

Optimum temp, Celsius 51.6 25.0 36.9 

Soil Water response function    

Relative rate at wilting point 0.65 0.0  

Relative rate at saturation 0.87 0.0  

Optimum Water-filled pore space range 0.5-0.7 0.5-0.6  

Threshold Water-filled pore space   0.8 

pH response function    

Minimum pH 4.0 3.5  

Relative rate at min pH 0.2 0.0  

Max pH 10.0 10.0  

Relative rate at max pH 0.5 0.0  

Optimum pH range 7.0-8.0 6.7-7.2  
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Potential decomposition rates (Kdec) and C/N ratios for litter and Soil Organic Matter 

pools (Youssef et al., 2006) 

OM pool Kdec C/N ratio 

 d-1  

Litter pools   

Surface structural 1.0685 x 10-2 150 

Surface metabolic 4.0548 x 10-2  

Surface microbes 1.6438 x 10-2 10-20 

Below ground structural 1.3425 x 10-2 150 

Below ground metabolic 5.0685 x 10-2  

SOM pools   

Active 2.0000 x 10-2 3-15 

Slow 5.4795 x 10-4 12-20 

Passive 1.1229 x 10-5 7-10 
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Appendix C 

C.1 

C1 .SIN file 

765 Smiley loam                                                                  
1220 

     0.423        0. 

     0.402      -25. 
     0.383      -50. 

     0.367      -75. 

     0.354     -100. 

     0.334     -150. 

     0.320     -200. 

     0.294     -330. 
     0.274     -500. 

     0.243    -1000. 

     0.188    -5000. 
     0.161   -15000. 

       0.0     0.000    0.5000 

       3.0     0.004    0.5000 
       6.0     0.015    0.4873 

       9.0     0.033    0.1879 
      12.0     0.058    0.1002 

      15.0     0.091    0.0652 

      20.0     0.162    0.0413 
      25.0     0.253    0.0305 

      30.0     0.355    0.0244 

      35.0     0.467    0.0187 
      40.0     0.588    0.0158 

      45.0     0.720    0.0142 

      60.0     1.175    0.0101 
      75.0     1.711    0.0078 

      90.0     2.339    0.0062 

     120.0     3.856    0.0041 
     150.0     5.707    0.0028 

     200.0     9.447    0.0017 

     500.0    42.547    0.0002 
    1000.0   100.000    0.0000 

10 

       0.0      0.00      1.75 
      10.0      0.09      1.75 

      20.0      0.19      1.75 

      40.0      0.31      1.75 

      60.0      0.40      1.75 

      80.0      0.46      1.75 

     100.0      0.51      1.75 
     150.0      1.49      1.75 

     200.0      1.49      1.75 

    1000.0      1.49      1.75 
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C1 .WDV file  

*NLAYER  
  4 

*TLAYER BLAYER NPTS 

    0.0    23.0  201 
*WATER TABLE  VOLUME DRAINED 

       0       0.00000 

       1       0.00041 
       2       0.00162 

       3       0.00366 

       4       0.00650 
       5       0.01016 

       6       0.01462 

       7       0.01990 

       8       0.02600 

       9       0.03290 

      10       0.04062 
      11       0.04915 

      12       0.05850 

      13       0.06865 
      14       0.07962 

      15       0.09140 

      16       0.10399 
      17       0.11740 

      18       0.13162 
      19       0.14665 

      20       0.16249 

      21       0.17914 
      22       0.19661 

      23       0.21489 

      24       0.23398 
      25       0.25389 

      26       0.27459 

      27       0.29608 
      28       0.31834 

      29       0.34140 

      30       0.36523 
      31       0.38985 

      32       0.41525 

      33       0.44143 
      34       0.46839 

      35       0.49614 

      36       0.52467 
      37       0.55399 

      38       0.58408 

      39       0.61496 

      40       0.64662 

      41       0.67907 

      42       0.71230 
      43       0.74631 

      44       0.78110 

      45       0.81668 
      46       0.85304 

      47       0.89018 

      48       0.92810 
      49       0.96681 

      50       1.00630 

      51       1.04650 
      52       1.08734 

      53       1.12881 

      54       1.17091 
      55       1.21365 

      56       1.25703 

      57       1.30104 
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      58       1.34569 
      59       1.39098 

      60       1.43690 

      61       1.48345 
      62       1.53064 

      63       1.57847 

      64       1.62693 
      65       1.67602 

      66       1.72576 

      67       1.77612 
      68       1.82713 

      69       1.87877 

      70       1.93104 
      71       1.98395 

      72       2.03750 

      73       2.09168 

      74       2.14649 

      75       2.20195 

      76       2.25797 
      77       2.31452 

      78       2.37158 

      79       2.42916 
      80       2.48726 

      81       2.54587 

      82       2.60501 
      83       2.66465 

      84       2.72482 
      85       2.78550 

      86       2.84670 

      87       2.90842 
      88       2.97065 

      89       3.03341 

      90       3.09668 
      91       3.16046 

      92       3.22476 

      93       3.28958 
      94       3.35492 

      95       3.42078 

      96       3.48715 
      97       3.55404 

      98       3.62144 

      99       3.68937 
     100       3.75781 

     101       3.82670 

     102       3.89600 
     103       3.96568 

     104       4.03577 

     105       4.10625 

     106       4.17712 

     107       4.24839 

     108       4.32006 
     109       4.39212 

     110       4.46458 

     111       4.53743 
     112       4.61068 

     113       4.68432 

     114       4.75836 
     115       4.83280 

     116       4.90763 

     117       4.98286 
     118       5.05848 

     119       5.13450 

     120       5.21092 
     121       5.28773 

     122       5.36493 

     123       5.44253 
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     124       5.52053 
     125       5.59892 

     126       5.67771 

     127       5.75690 
     128       5.83648 

     129       5.91645 

     130       5.99682 
     131       6.07759 

     132       6.15875 

     133       6.24031 
     134       6.32226 

     135       6.40461 

     136       6.48736 
     137       6.57050 

     138       6.65404 

     139       6.73797 

     140       6.82230 

     141       6.90702 

     142       6.99214 
     143       7.07766 

     144       7.16357 

     145       7.24987 
     146       7.33658 

     147       7.42368 

     148       7.51117 
     149       7.59906 

     150       7.68734 
     151       7.77597 

     152       7.86489 

     153       7.95411 
     154       8.04361 

     155       8.13341 

     156       8.22350 
     157       8.31388 

     158       8.40455 

     159       8.49551 
     160       8.58677 

     161       8.67832 

     162       8.77016 
     163       8.86229 

     164       8.95471 

     165       9.04743 
     166       9.14044 

     167       9.23374 

     168       9.32733 
     169       9.42121 

     170       9.51539 

     171       9.60986 

     172       9.70462 

     173       9.79967 

     174       9.89501 
     175       9.99065 

     176      10.08657 

     177      10.18279 
     178      10.27930 

     179      10.37611 

     180      10.47320 
     181      10.57059 

     182      10.66826 

     183      10.76623 
     184      10.86450 

     185      10.96305 

     186      11.06190 
     187      11.16104 

     188      11.26047 

     189      11.36019 
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     190      11.46020 
     191      11.56051 

     192      11.66110 

     193      11.76199 
     194      11.86317 

     195      11.96465 

     196      12.06641 
     197      12.16847 

     198      12.27082 

     199      12.37346 
     200      12.47639 

*TLAYER BLAYER NPTS 

   23.0    41.0  201 
*WATER TABLE  VOLUME DRAINED 

       0       0.00000 

       1       0.00020 

       2       0.00082 

       3       0.00184 

       4       0.00327 
       5       0.00511 

       6       0.00736 

       7       0.01002 
       8       0.01308 

       9       0.01656 

      10       0.02044 
      11       0.02474 

      12       0.02944 
      13       0.03455 

      14       0.04007 

      15       0.04600 
      16       0.05234 

      17       0.05908 

      18       0.06624 
      19       0.07380 

      20       0.08178 

      21       0.09016 
      22       0.09895 

      23       0.10815 

      24       0.11776 
      25       0.12778 

      26       0.13821 

      27       0.14907 
      28       0.16035 

      29       0.17205 

      30       0.18417 
      31       0.19672 

      32       0.20969 

      33       0.22309 

      34       0.23690 

      35       0.25114 

      36       0.26581 
      37       0.28089 

      38       0.29640 

      39       0.31233 
      40       0.32869 

      41       0.34546 

      42       0.36266 
      43       0.38028 

      44       0.39833 

      45       0.41680 
      46       0.43569 

      47       0.45501 

      48       0.47474 
      49       0.49490 

      50       0.51549 

      51       0.53647 
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      52       0.55782 
      53       0.57954 

      54       0.60164 

      55       0.62410 
      56       0.64694 

      57       0.67015 

      58       0.69373 
      59       0.71768 

      60       0.74201 

      61       0.76670 
      62       0.79177 

      63       0.81721 

      64       0.84302 
      65       0.86920 

      66       0.89575 

      67       0.92268 

      68       0.94997 

      69       0.97764 

      70       1.00568 
      71       1.03409 

      72       1.06287 

      73       1.09203 
      74       1.12155 

      75       1.15145 

      76       1.18169 
      77       1.21225 

      78       1.24314 
      79       1.27435 

      80       1.30588 

      81       1.33773 
      82       1.36990 

      83       1.40239 

      84       1.43521 
      85       1.46834 

      86       1.50180 

      87       1.53558 
      88       1.56968 

      89       1.60410 

      90       1.63884 
      91       1.67390 

      92       1.70929 

      93       1.74500 
      94       1.78102 

      95       1.81737 

      96       1.85404 
      97       1.89104 

      98       1.92835 

      99       1.96599 

     100       2.00394 

     101       2.04219 

     102       2.08070 
     103       2.11947 

     104       2.15851 

     105       2.19780 
     106       2.23736 

     107       2.27718 

     108       2.31726 
     109       2.35761 

     110       2.39821 

     111       2.43908 
     112       2.48021 

     113       2.52161 

     114       2.56326 
     115       2.60518 

     116       2.64735 

     117       2.68979 



 

184 

     118       2.73250 
     119       2.77546 

     120       2.81869 

     121       2.86218 
     122       2.90593 

     123       2.94994 

     124       2.99421 
     125       3.03875 

     126       3.08355 

     127       3.12861 
     128       3.17393 

     129       3.21952 

     130       3.26536 
     131       3.31147 

     132       3.35784 

     133       3.40448 

     134       3.45137 

     135       3.49853 

     136       3.54595 
     137       3.59363 

     138       3.64157 

     139       3.68978 
     140       3.73824 

     141       3.78697 

     142       3.83596 
     143       3.88522 

     144       3.93473 
     145       3.98451 

     146       4.03455 

     147       4.08485 
     148       4.13541 

     149       4.18623 

     150       4.23732 
     151       4.28864 

     152       4.34017 

     153       4.39190 
     154       4.44384 

     155       4.49598 

     156       4.54832 
     157       4.60087 

     158       4.65363 

     159       4.70659 
     160       4.75976 

     161       4.81313 

     162       4.86671 
     163       4.92049 

     164       4.97448 

     165       5.02867 

     166       5.08307 

     167       5.13767 

     168       5.19248 
     169       5.24750 

     170       5.30271 

     171       5.35814 
     172       5.41377 

     173       5.46960 

     174       5.52564 
     175       5.58188 

     176       5.63833 

     177       5.69499 
     178       5.75185 

     179       5.80891 

     180       5.86618 
     181       5.92366 

     182       5.98134 

     183       6.03923 
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     184       6.09732 
     185       6.15561 

     186       6.21411 

     187       6.27282 
     188       6.33173 

     189       6.39085 

     190       6.45017 
     191       6.50970 

     192       6.56943 

     193       6.62937 
     194       6.68951 

     195       6.74986 

     196       6.81041 
     197       6.87117 

     198       6.93213 

     199       6.99330 

     200       7.05467 

*TLAYER BLAYER NPTS 

   41.0   100.0  201 
*WATER TABLE  VOLUME DRAINED 

       0       0.00000 

       1       0.00023 
       2       0.00094 

       3       0.00211 

       4       0.00376 
       5       0.00587 

       6       0.00846 
       7       0.01151 

       8       0.01503 

       9       0.01902 
      10       0.02349 

      11       0.02842 

      12       0.03382 
      13       0.03969 

      14       0.04603 

      15       0.05285 
      16       0.06013 

      17       0.06788 

      18       0.07610 
      19       0.08479 

      20       0.09395 

      21       0.10358 
      22       0.11368 

      23       0.12425 

      24       0.13529 
      25       0.14680 

      26       0.15882 

      27       0.17141 

      28       0.18456 

      29       0.19827 

      30       0.21254 
      31       0.22737 

      32       0.24277 

      33       0.25873 
      34       0.27525 

      35       0.29233 

      36       0.30997 
      37       0.32818 

      38       0.34695 

      39       0.36628 
      40       0.38617 

      41       0.40662 

      42       0.42764 
      43       0.44922 

      44       0.47136 

      45       0.49406 
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      46       0.51732 
      47       0.54115 

      48       0.56554 

      49       0.59049 
      50       0.61600 

      51       0.64205 

      52       0.66862 
      53       0.69572 

      54       0.72333 

      55       0.75147 
      56       0.78012 

      57       0.80930 

      58       0.83899 
      59       0.86921 

      60       0.89995 

      61       0.93120 

      62       0.96298 

      63       0.99528 

      64       1.02810 
      65       1.06144 

      66       1.09530 

      67       1.12968 
      68       1.16458 

      69       1.20001 

      70       1.23595 
      71       1.27241 

      72       1.30939 
      73       1.34690 

      74       1.38492 

      75       1.42347 
      76       1.46250 

      77       1.50200 

      78       1.54196 
      79       1.58238 

      80       1.62326 

      81       1.66460 
      82       1.70640 

      83       1.74866 

      84       1.79138 
      85       1.83457 

      86       1.87821 

      87       1.92232 
      88       1.96689 

      89       2.01192 

      90       2.05741 
      91       2.10336 

      92       2.14977 

      93       2.19664 

      94       2.24398 

      95       2.29177 

      96       2.34003 
      97       2.38874 

      98       2.43792 

      99       2.48756 
     100       2.53766 

     101       2.58818 

     102       2.63908 
     103       2.69036 

     104       2.74202 

     105       2.79406 
     106       2.84648 

     107       2.89928 

     108       2.95246 
     109       3.00603 

     110       3.05997 

     111       3.11429 
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     112       3.16899 
     113       3.22407 

     114       3.27953 

     115       3.33538 
     116       3.39160 

     117       3.44820 

     118       3.50518 
     119       3.56254 

     120       3.62029 

     121       3.67841 
     122       3.73691 

     123       3.79580 

     124       3.85506 
     125       3.91470 

     126       3.97473 

     127       4.03513 

     128       4.09591 

     129       4.15708 

     130       4.21862 
     131       4.28054 

     132       4.34285 

     133       4.40553 
     134       4.46860 

     135       4.53204 

     136       4.59587 
     137       4.66007 

     138       4.72466 
     139       4.78962 

     140       4.85497 

     141       4.92069 
     142       4.98680 

     143       5.05328 

     144       5.12015 
     145       5.18739 

     146       5.25502 

     147       5.32303 
     148       5.39141 

     149       5.46018 

     150       5.52932 
     151       5.59881 

     152       5.66859 

     153       5.73867 
     154       5.80905 

     155       5.87972 

     156       5.95069 
     157       6.02196 

     158       6.09353 

     159       6.16539 

     160       6.23756 

     161       6.31001 

     162       6.38277 
     163       6.45582 

     164       6.52918 

     165       6.60282 
     166       6.67677 

     167       6.75101 

     168       6.82555 
     169       6.90039 

     170       6.97553 

     171       7.05096 
     172       7.12669 

     173       7.20271 

     174       7.27904 
     175       7.35566 

     176       7.43258 

     177       7.50980 
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     178       7.58731 
     179       7.66512 

     180       7.74323 

     181       7.82164 
     182       7.90034 

     183       7.97934 

     184       8.05864 
     185       8.13824 

     186       8.21813 

     187       8.29832 
     188       8.37881 

     189       8.45959 

     190       8.54067 
     191       8.62205 

     192       8.70373 

     193       8.78571 

     194       8.86798 

     195       8.95055 

     196       9.03341 
     197       9.11658 

     198       9.20004 

     199       9.28380 
     200       9.36785 

*TLAYER BLAYER NPTS 

  100.0  1000.0  201 
*WATER TABLE  VOLUME DRAINED 

       0       0.00000 
       1       0.00023 

       2       0.00094 

       3       0.00211 
       4       0.00376 

       5       0.00587 

       6       0.00846 
       7       0.01151 

       8       0.01503 

       9       0.01902 
      10       0.02349 

      11       0.02842 

      12       0.03382 
      13       0.03969 

      14       0.04603 

      15       0.05285 
      16       0.06013 

      17       0.06788 

      18       0.07610 
      19       0.08479 

      20       0.09395 

      21       0.10358 

      22       0.11368 

      23       0.12425 

      24       0.13529 
      25       0.14680 

      26       0.15882 

      27       0.17141 
      28       0.18456 

      29       0.19827 

      30       0.21254 
      31       0.22737 

      32       0.24277 

      33       0.25873 
      34       0.27525 

      35       0.29233 

      36       0.30997 
      37       0.32818 

      38       0.34695 

      39       0.36628 
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      40       0.38617 
      41       0.40662 

      42       0.42764 

      43       0.44922 
      44       0.47136 

      45       0.49406 

      46       0.51732 
      47       0.54115 

      48       0.56554 

      49       0.59049 
      50       0.61600 

      51       0.64205 

      52       0.66862 
      53       0.69572 

      54       0.72333 

      55       0.75147 

      56       0.78012 

      57       0.80930 

      58       0.83899 
      59       0.86921 

      60       0.89995 

      61       0.93120 
      62       0.96298 

      63       0.99528 

      64       1.02810 
      65       1.06144 

      66       1.09530 
      67       1.12968 

      68       1.16458 

      69       1.20001 
      70       1.23595 

      71       1.27241 

      72       1.30939 
      73       1.34690 

      74       1.38492 

      75       1.42347 
      76       1.46250 

      77       1.50200 

      78       1.54196 
      79       1.58238 

      80       1.62326 

      81       1.66460 
      82       1.70640 

      83       1.74866 

      84       1.79138 
      85       1.83457 

      86       1.87821 

      87       1.92232 

      88       1.96689 

      89       2.01192 

      90       2.05741 
      91       2.10336 

      92       2.14977 

      93       2.19664 
      94       2.24398 

      95       2.29177 

      96       2.34003 
      97       2.38874 

      98       2.43792 

      99       2.48756 
     100       2.53766 

     101       2.58818 

     102       2.63908 
     103       2.69036 

     104       2.74202 

     105       2.79406 
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     106       2.84648 
     107       2.89928 

     108       2.95246 

     109       3.00603 
     110       3.05997 

     111       3.11429 

     112       3.16899 
     113       3.22407 

     114       3.27953 

     115       3.33538 
     116       3.39160 

     117       3.44820 

     118       3.50518 
     119       3.56254 

     120       3.62029 

     121       3.67841 

     122       3.73691 

     123       3.79580 

     124       3.85506 
     125       3.91470 

     126       3.97473 

     127       4.03513 
     128       4.09591 

     129       4.15708 

     130       4.21862 
     131       4.28054 

     132       4.34285 
     133       4.40553 

     134       4.46860 

     135       4.53204 
     136       4.59587 

     137       4.66007 

     138       4.72466 
     139       4.78962 

     140       4.85497 

     141       4.92069 
     142       4.98680 

     143       5.05328 

     144       5.12015 
     145       5.18739 

     146       5.25502 

     147       5.32303 
     148       5.39141 

     149       5.46018 

     150       5.52932 
     151       5.59881 

     152       5.66859 

     153       5.73867 

     154       5.80905 

     155       5.87972 

     156       5.95069 
     157       6.02196 

     158       6.09353 

     159       6.16539 
     160       6.23756 

     161       6.31001 

     162       6.38277 
     163       6.45582 

     164       6.52918 

     165       6.60282 
     166       6.67677 

     167       6.75101 

     168       6.82555 
     169       6.90039 

     170       6.97553 

     171       7.05096 
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     172       7.12669 
     173       7.20271 

     174       7.27904 

     175       7.35566 
     176       7.43258 

     177       7.50980 

     178       7.58731 
     179       7.66512 

     180       7.74323 

     181       7.82164 
     182       7.90034 

     183       7.97934 

     184       8.05864 
     185       8.13824 

     186       8.21813 

     187       8.29832 

     188       8.37881 

     189       8.45959 

     190       8.54067 
     191       8.62205 

     192       8.70373 

     193       8.78571 
     194       8.86798 

     195       8.95055 

     196       9.03341 
     197       9.11658 

     198       9.20004 
     199       9.28380 

     200       9.36785 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 



 

192 

C1 .MIS files 
   4 
 *TOP AND BOTTOM OF LAYER 

     0.0    23.0 

 *NUMBER OF POINTS IN LAYER 
  12 

  0.423         0.0 

  0.402        25.0 
  0.383        50.0 

  0.367        75.0 

  0.354       100.0 
  0.334       150.0 

  0.320       200.0 

  0.294       330.0 
  0.274       500.0 

  0.243      1000.0 

  0.188      5000.0 
  0.161     15000.0 

 *TOP AND BOTTOM OF LAYER 

    23.0    41.0 
 *NUMBER OF POINTS IN LAYER 

  12 

0.35790         0.0 
0.34768        25.0 

0.33711        50.0 
0.32782        75.0 

0.31978       100.0 

0.30668       150.0 
0.29642       200.0 

0.27753       330.0 

0.26163       500.0 

0.23617      1000.0 

0.18674      5000.0 

0.16100     15000.0 
 *TOP AND BOTTOM OF LAYER 

    41.0   100.0 

 *NUMBER OF POINTS IN LAYER 
  12 

0.36820         0.0 

0.35646        25.0 
0.34241        50.0 

0.32939        75.0 

0.31787       100.0 
0.29886       150.0 

0.28400       200.0 

0.25704       330.0 
0.23506       500.0 

0.20156      1000.0 

0.14349      5000.0 
0.11730     15000.0 

 *TOP AND BOTTOM OF LAYER 

   100.0   152.0 
 *NUMBER OF POINTS IN LAYER 

  12 

0.36820         0.0 
0.35646        25.0 

0.34241        50.0 

0.32939        75.0 
0.31787       100.0 

0.29886       150.0 

0.28400       200.0 
0.25704       330.0 

0.23506       500.0 

0.20156      1000.0 
0.14349      5000.0 

0.11730     15000.0 
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C.1.1 

C1 CD .PRJ file 
[Options] 
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[Measured] 
WaterTable=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

Drainage=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

[State] 
stateset=true 

[Analysis] 

DrainMode=2 
DStmax=0.50 

DStorro=0.30 

DrainDepth=100,115,5 
DrainSpace=1000,3000,500 

[Crops] 

NumCrop=2 
Crop1=C:\DrainMod\crops\MN_CORN.CIN 

Crop2=C:\DrainMod\crops\MN_Soyb2.cin 

[CropAlias] 
Crop1=C:\DrainMod\crops\MN_CORN.CIN 

Crop2=C:\DrainMod\crops\MN_Soyb2.cin 

[Path] 
Outpath=C:\DrainMod\outputs 

 

C1 CD .GEN file 
*** Job Title ***  

Marshall WEATHER STATION, MN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

*** Printout and Input Control *** 

 1 100 C:\DrainMod\outputs                                                                                                 
*** Climate ***                                                                  

222222 C:\DrainMod\weather\marshallprecip.RAI                                                                               

111111 C:\DrainMod\weather\marshalltemp.TEM                                                                                 
1981  1 2010 12 4212  51 0 

 2.00 1.50 1.70 1.00 0.80 0.80 1.00 1.00 1.30 1.40 2.00 2.50 

*** Drainage System Design ***                                                   
 2 

    105.00     74.51   2000.00      0.50      1.40      0.30      9.80     75.00 

           0        2.000000      500.000000 
           1      200.000000      200.000000    5.000000E-04 

           0    0.000000E+00    0.000000E+00    0.000000E+00    0.000000E+00 

      1.00      0.10       .00 
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 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 
*** Soils ***                                                                    

    203.00      2.00 

18.00 1.0281.00 1.02109.0 1.02165.0 2.79203.0 3.30 
99     .00 

*** Trafficability ***                                                           

 4 1 5 1 820               3.9       1.2       2.0 
12321232 820               3.9       1.2       2.0 

*** Crop ***                                                                     

     0.300 
 410 818       30.00 

 410 818 

11 
 1 1  3.00 416  3.00 5 4  4.00 517 15.00 6 1 25.00 620 30.00 718 30.00 820 20.00 

 924 10.00 925  3.001231  3.00 

*** Wastewater Irrigation ***                                                    

 0    1 1  10   1  6 

 0 0       0 0       0 0       0 0 

   7.00000   1.00000  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40 
WET *** Wetlands Information *** 

 0 

   1 365 
 30.0  14 

COM *** Combo Drainage Weir Settings *** 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

FPE *** Fixed Monthly PET *** 

    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00 

MRA *** Monthly Ranking ***  
 1 

FAC *** Daily PET Factors *** 

 0 
OVR *** Contributing Area Flow *** 

 0        .000                                                                                                                                  

STM *** Soil Temperature *** 
ZA      ZB     TKA     TKB      TB    TLAG   TSNOW   TMELT    CDEG    CICE 

2.50    1.21    0.39    1.33    9.11    8.00    0.00        2.00    3.00    0.15 

Initial Soil Temperature 
 2 

  0.00    0.00 

209.00   12.00 
Initial snow depth(m) & density(kg/m3) 

     0.00   100.00 

Freezing characteristic curve 
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 4 
  0.00    0.530 

 -1.00    0.100 

 -3.00    0.010 
-35.00    0.000 

 

C1 CD .DMN file  
*General 

&======= 
&Nrot Ncrop 

   15     2 

&IsNH4 IsUniform   IsYield    IsTemp IsResidue  IsManure 
    .T        .T        .T        .T        .T        .T  

&OutFlag OutPath 

       1  

&IsDRN     IsNIT     IsFLX     IsMCT 

    .F        .F        .F        .F 

*Grid  
&==== 

&DelZ 

  5.0 
&G DEPgrid  DZgrid 

&1   203.0     5.0 

*Field 
&=====                                                                           

&Soil files                                                                       
C:\DrainMod\soils\MNmarshall1.MIS                                                

C:\DrainMod\soils\MNmarshall1.WDV                                                

&ProfDepth    YesWTD    YesDDZ 
     203.0     150.0       0.0 

&L   DEPsoil HydrCond   WltPnt   ClyFrc   SltFrc    Rho_b   SoilpH      K_d 

 1     23.0     3.25    0.161    0.220    0.372     1.41      6.8     2.60 
 2     41.0     3.25    0.161    0.300    0.363     1.72      6.7     2.60 

 3    100.0     3.25    0.117    0.220    0.369     1.57      6.7     2.60 

 4    203.0     3.25    0.117    0.220    0.369     1.57      6.7     2.60 
*Crops 

&===== 

&C  IC Leg Pday Lgrw  PotYld   HI  RSR CrpN ShtN RotN Tl Fr Rt Up Rs Mn  RtCf 
C1   1  .F  120  173 13000.0 0.52 0.10 1.20 0.50 0.50  1  1  1  1  1  0  1.00 

C2   2  .T  140  140 03500.0 0.40 0.10 5.90 3.00 3.00  2  0  2  2  2  0  1.00 

*Tillage 
&======= 

&T    TilDay    PlwDep TilFactor 

 1       -14      20.0      1.00 
 2       -14      20.0       1.0 

*Fertilization 

&============= 

&F  AppDay FerType  AddFer  AddInh AppMeth  IncDep 

 1       0       2   180.0    0.00       2     5.0 

&2      -3       3   200.0    0.56       3    15.0 
*Residue Recycling 

&===================== 

&R IsShoot  IsRoot ShootOC  RootOC ShotLgn RootLgn  IncDep 
 1      .T      .T    40.0    40.0     3.5     8.3    20.0 

 2      .T      .T    44.0    44.0     9.1    24.7    20.0 

*Manure Application 
&================== 

&M  AppDay  AddMan   ManOC  ManLgn  ManCNR AppMeth  IncDep 

&1     210  6867.0    42.6     5.7   100.0       1     0.0 
&2     210  6867.0    42.6     5.7   100.0       1     0.0 

*Uptake 

&======                                                                          
&U  FracGrow  FracUptk                                                                   

 1      .000      .000 

 1      .100      .014 
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 1      .200      .071 
 1      .300      .200 

 1      .400      .336 

 1      .500      .471 
 1      .600      .650 

 1      .700      .800 

 1      .800      .929 
 1      .900      .993 

 1     1.000     1.000                             

 2      .000      .000 
 2      .100      .014 

 2      .200      .071 

 2      .300      .200 
 2      .400      .336 

 2      .500      .471 

 2      .600      .650 

 2      .700      .800 

 2      .800      .929 

 2      .900      .993 
 2     1.000     1.000 

*Rooting Depths  

&==============                                                                 
&R RootDAY     RootDep                                                             

 1       5        3.00 

 1      35       10.00 
 1      50       20.00 

 1      62       35.00 
 1      74       40.00 

 1      88       40.00 

 1     115       40.00 
 1     164       15.00 

 1     165        3.00 

 1     173        3.00 
 2       1        3.00 

 2      16        8.00 

 2      30       12.00 
 2      42       20.00 

 2      58       25.00 

 2      70       30.00 
 2      84       35.00 

 2      98       35.00 

 2     112       30.00 
 2     126       20.00 

 2     137        5.00 

 2     138        3.00 
 2     140        3.00 

*TRANSport/TRANSformations 

&========================= 

&   Lambda       Tau      ErrMax     DTmin                                       

     15.00      0.50 1.00000E-04  1.00E-03 

&   Tavg     Amp    Damp     Phi 
&  12.40    19.5   184.0    16.0 

&  pHFlg   pHvol   MaxBufCap    Gama 

       1    7.50 1.00000E+05    50.0 
& Knit_max    Knit_m 

     25.00      9.00  

&     Topt      Beta   
      26.0     0.403  

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

      0.50      0.60    0.00   0.000     1.0 
&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .T     3.5    10.0     6.7     7.2     0.0     0.0     1.0 

& Cinh_max  Cinh_min      Einh   Arrhen1   Arrhen2 
&     0.30      0.05       0.5    38.135   12067.3          

& Kden_max    Kden_m    Alpha1      

      0.72     32.00     0.035      



 

197 

&     Topt      Beta   
     26.00     0.186  

&  WFPSden       Ewc 

     0.800      1.50 
&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                 

&    WCdis      Kdis     
     0.060      2.00 

& Khyd_max    Khyd_m 

&    120.0      50.0 
&     Topt      Beta   

&     51.6     0.119 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
&     0.50      0.70    0.65    0.87     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

&   .T     4.0    10.0     7.0     8.0     0.2     0.5     1.0    

*Organic Matter 

&============== 

&P         K_dec   CNRatio    CNRmin    CNRmax 
 1   1.06849E-02     150.0   

 2   4.05479E-02      15.0  

 3   1.64384E-02      11.3       8.0      20.0  
 4   1.34247E-02     150.0  

 5   5.06849E-02      15.0   

&P         K_dec   CNRatio    CNRmin    CNRmax  PrcntTOC   
 6   2.00000E-02       8.0       3.0      15.0       2.4 

 7   5.47945E-04      16.0      12.0      20.0      69.0 
 8   1.23288E-05      10.0       7.0      10.0      28.6 

&   MaxLtrN  MaxMnrlN 

       02.0      10.0 
&     Topt      Beta   

      30.0     0.186 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
      0.50      0.60    0.15    0.50     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                         
&M    AOMini   PrcntOC  PrcntLgn   CNRatio    IncDep 

 1     375.0      44.0       3.5      80.0       0.0 

 2    7125.0      44.0       3.5      80.0      20.0 
&IniInputFlg  SOMFlg 

          .T       0          

&     TOCmax   Alpha 
&0.70000E+04   0.035   

&O  DEPsom         TOC 

 1     0.0 2.20000E+04 
 1     5.0 2.20000E+04 

 1    10.0 2.20000E+04 

 1    15.0 2.20000E+04 

 1    20.0 2.15000E+04 

 1    20.1 0.00000E+00 

 1   203.0 0.00000E+00 
*Initial/Boundary Conditions 

&=========================== 

&TopCNO3 TopCNH4 CNH3air  
    0.32    0.34     0.0    

&IniInputFlg 

          .T      
&CNO3ini CNH4ini  

&   30.0     2.0                                              

&I     DEP    CNO3    CNH4                                                                  
 1     0.0   15.00   0.500 

 1   203.0    5.00   0.050 
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C.1.2 

C1 FD .PRJ file 
[Options] 
Project=2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Yield=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

PET=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
CREAMS=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Runoff=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

SoilTemp=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
[General] 

Hydrology=C:\DrainMod\inputs\c1_FREE.GEN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Runoff=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
FieldRatio=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Nitrogen=C:\DrainMod\inputs\c1_FREE.DMN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

Salinity=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

[Soils] 

SoilFile=C:\DrainMod\soils\MNmarshall1.SIN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

SoilWater=C:\DrainMod\soils\MNmarshall1.MIS                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
VolDrained=C:\DrainMod\soils\MNmarshall1.WDV                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

[Weather] 
Rainfall=C:\DrainMod\weather\marshallprecip.RAI                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Temperature=C:\DrainMod\weather\marshalltemp.TEM                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

PET=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                                                                                                                                                          

[Measured] 
WaterTable=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

Drainage=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

[State] 
stateset=true 

[Analysis] 

DrainMode=1 
DStmax=0.50 

DStorro=0.30 

DrainDepth=100,115,5 
DrainSpace=1000,3000,500 

[Crops] 

NumCrop=2 
Crop1=C:\DrainMod\crops\MN_CORN.CIN 

Crop2=C:\DrainMod\crops\MN_Soyb2.cin 

[CropAlias] 
Crop1=C:\DrainMod\crops\MN_CORN.CIN 

Crop2=C:\DrainMod\crops\MN_Soyb2.cin 

[Path] 
Outpath=C:\DrainMod\outputs 

 

C1 FD .GEN file 
*** Job Title ***  
Marshall WEATHER STATION, MN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

*** Printout and Input Control ***  
 1 100 C:\DrainMod\outputs                                                                                                 

*** Climate ***                                                                  

222222 C:\DrainMod\weather\marshallprecip.RAI                                                                               
111111 C:\DrainMod\weather\marshalltemp.TEM                                                                                 

1981  1 2010 12 4212  51 0 

 2.00 1.50 1.70 1.00 0.80 0.80 1.00 1.00 1.30 1.40 2.00 2.50 
*** Drainage System Design ***                                                   

 1 

    105.00     74.51   2000.00      0.50      1.40      0.30      9.80     75.00 
           0        2.000000      500.000000 

           1      200.000000      200.000000    5.000000E-04 

           0    0.000000E+00    0.000000E+00    0.000000E+00    0.000000E+00 
      0.01      0.01       .00 

 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 



 

199 

*** Soils ***                                                                    
    203.00      2.00 

18.00 1.0281.00 1.02109.0 1.02165.0 2.79203.0 3.30 

99     .00 
*** Trafficability ***                                                           

 4 1 5 1 820               3.9       1.2       2.0 

12321232 820               3.9       1.2       2.0 
*** Crop ***                                                                     

     0.300 

 410 818       30.00 
 410 818 

11 

 1 1  3.00 416  3.00 5 4  4.00 517 15.00 6 1 25.00 620 30.00 718 30.00 820 20.00 
 924 10.00 925  3.001231  3.00 

*** Wastewater Irrigation ***                                                    

 0    1 1  10   1  6 

 0 0       0 0       0 0       0 0 

   7.00000   1.00000  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40 

WET *** Wetlands Information *** 
 0 

   1 365 

 30.0  14 
COM *** Combo Drainage Weir Settings *** 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

FPE *** Fixed Monthly PET *** 

    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00 

MRA *** Monthly Ranking ***  

 1 
FAC *** Daily PET Factors *** 

 0 

OVR *** Contributing Area Flow *** 
 0        .000                                                                                                                                  

STM *** Soil Temperature *** 

ZA      ZB     TKA     TKB      TB    TLAG   TSNOW   TMELT    CDEG    CICE 
2.50    1.21    0.39    1.33    9.11    8.00    0.00        2.00    3.00    0.15 

Initial Soil Temperature 

 2 
  0.00    0.00 

209.00   12.00 

Initial snow depth(m) & density(kg/m3) 
     0.00   100.00 

Freezing characteristic curve 

 4 
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  0.00    0.530 
 -1.00    0.100 

 -3.00    0.010 

-35.00    0.000 
 

C1 FD .DMN file  
*General 

&======= 
&Nrot Ncrop 

   15     2 

&IsNH4 IsUniform   IsYield    IsTemp IsResidue  IsManure 
    .T        .T        .T        .T        .T        .T  

&OutFlag OutPath 

       1  
&IsDRN     IsNIT     IsFLX     IsMCT 

    .F        .F        .F        .F 

*Grid  
&==== 

&DelZ 

  5.0 
&G DEPgrid  DZgrid 

&1   203.0     5.0 

*Field 
&=====                                                                           

&Soil files                                                                       
C:\DrainMod\soils\MNmarshall1.MIS                                                

C:\DrainMod\soils\MNmarshall1.WDV                                                

&ProfDepth    YesWTD    YesDDZ 
     203.0     150.0       0.0 

&L  DEPsoil HydrCond   WltPnt   ClyFrc   SltFrc    Rho_b   SoilpH      K_d 

 1     23.0     3.25    0.161    0.220    0.372     1.41      6.8     2.60 

 2     41.0     3.25    0.161    0.300    0.363     1.72      6.7     2.60 

 3    100.0     3.25    0.117    0.220    0.369     1.57      6.7     2.60 

 4    203.0     3.25    0.117    0.220    0.369     1.57      6.7     2.60 
*Crops 

&===== 

&C  IC Leg Pday Lgrw  PotYld   HI  RSR CrpN ShtN RotN Tl Fr Rt Up Rs Mn  RtCf 
C1   1  .F  120  173 13000.0 0.52 0.10 1.20 0.50 0.50  1  1  1  1  1  0  1.00 

C2   2  .T  140  140 03500.0 0.40 0.10 5.90 3.00 3.00  2  0  2  2  2  0  1.00 

*Tillage 
&======= 

&T    TilDay    PlwDep TilFactor 

 1       -14      20.0      1.00 
 2       -14      20.0       1.0 

*Fertilization 

&============= 
&F  AppDay FerType  AddFer  AddInh AppMeth  IncDep 

 1       0       2   180.0    0.00       2     5.0 

&2      -3       3   200.0    0.56       3    15.0 
*Residue Recycling 

&===================== 

&R IsShoot  IsRoot ShootOC  RootOC ShotLgn RootLgn  IncDep 
 1      .T      .T    40.0    40.0     3.5     8.3    20.0 

 2      .T      .T    44.0    44.0     9.1    24.7    20.0 

*Manure Application 
&================== 

&M  AppDay  AddMan   ManOC  ManLgn  ManCNR AppMeth  IncDep 

&1     210  6867.0    42.6     5.7   100.0       1     0.0 
&2     210  6867.0    42.6     5.7   100.0       1     0.0 

*Uptake 

&======                                                                          
&U  FracGrow  FracUptk                                                                   

 1      .000      .000 

 1      .100      .014 
 1      .200      .071 

 1      .300      .200 
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 1      .400      .336 
 1      .500      .471 

 1      .600      .650 

 1      .700      .800 
 1      .800      .929 

 1      .900      .993 

 1     1.000     1.000                             
 2      .000      .000 

 2      .100      .014 

 2      .200      .071 
 2      .300      .200 

 2      .400      .336 

 2      .500      .471 
 2      .600      .650 

 2      .700      .800 

 2      .800      .929 

 2      .900      .993 

 2     1.000     1.000 

*Rooting Depths  
&==============                                                                 

&R RootDAY     RootDep                                                             

 1       5        3.00 
 1      35       10.00 

 1      50       20.00 

 1      62       35.00 
 1      74       40.00 

 1      88       40.00 
 1     115       40.00 

 1     164       15.00 

 1     165        3.00 
 1     173        3.00 

 2       1        3.00 

 2      16        8.00 
 2      30       12.00 

 2      42       20.00 

 2      58       25.00 
 2      70       30.00 

 2      84       35.00 

 2      98       35.00 
 2     112       30.00 

 2     126       20.00 

 2     137        5.00 
 2     138        3.00 

 2     140        3.00 

*TRANSport/TRANSformations 
&========================= 

&   Lambda       Tau      ErrMax     DTmin                                       

     15.00      0.50 1.00000E-04  1.00E-03 

&   Tavg     Amp    Damp     Phi 

&  12.40    19.5   184.0    16.0 

&  pHFlg   pHvol   MaxBufCap    Gama 
       1    7.50 1.00000E+05    50.0 

& Knit_max    Knit_m 

     25.00      9.00  
&     Topt      Beta   

      26.0     0.403  

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
      0.50      0.60    0.00   0.000     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .T     3.5    10.0     6.7     7.2     0.0     0.0     1.0 
& Cinh_max  Cinh_min      Einh   Arrhen1   Arrhen2 

&     0.30      0.05       0.5    38.135   12067.3          

& Kden_max    Kden_m    Alpha1      
      0.72     32.00     0.035      

&     Topt      Beta   

     26.00     0.186  
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&  WFPSden       Ewc 
     0.800      1.50 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                 
&    WCdis      Kdis     

     0.060      2.00 

& Khyd_max    Khyd_m 
&    120.0      50.0 

&     Topt      Beta   

&     51.6     0.119 
&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

&     0.50      0.70    0.65    0.87     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
&   .T     4.0    10.0     7.0     8.0     0.2     0.5     1.0    

*Organic Matter 

&============== 

&P         K_dec   CNRatio    CNRmin    CNRmax 

 1   1.06849E-02     150.0   

 2   4.05479E-02      15.0  
 3   1.64384E-02      11.3       8.0      20.0  

 4   1.34247E-02     150.0  

 5   5.06849E-02      15.0   
&P         K_dec   CNRatio    CNRmin    CNRmax  PrcntTOC   

 6   2.00000E-02       8.0       3.0      15.0       2.4 

 7   5.47945E-04      16.0      12.0      20.0      69.0 
 8   1.23288E-05      10.0       7.0      10.0      28.6 

&   MaxLtrN  MaxMnrlN 
       02.0      10.0 

&     Topt      Beta   

      30.0     0.186 
&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

      0.50      0.60    0.15    0.50     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
    .F                                                         

&M    AOMini   PrcntOC  PrcntLgn   CNRatio    IncDep 

 1     375.0      44.0       3.5      80.0       0.0 
 2    7125.0      44.0       3.5      80.0      20.0 

&IniInputFlg  SOMFlg 

          .T       0          
&     TOCmax   Alpha 

&0.70000E+04   0.035   

&O  DEPsom         TOC 
 1     0.0 2.20000E+04 

 1     5.0 2.20000E+04 

 1    10.0 2.20000E+04 
 1    15.0 2.20000E+04 

 1    20.0 2.15000E+04 

 1    20.1 0.00000E+00 

 1   203.0 0.00000E+00 

*Initial/Boundary Conditions 

&=========================== 
&TopCNO3 TopCNH4 CNH3air  

    0.32    0.34     0.0    

&IniInputFlg 
          .T      

&CNO3ini CNH4ini  

&   30.0     2.0                                              
&I     DEP    CNO3    CNH4                                                                  

 1     0.0   15.00   0.500 

 1   203.0    5.00   0.050 
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C.1.3 

C1 CD .YR file 
          ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

Marshall WEATHER STATION, MN                                                     

                                                                                 
********************************************************************************  

 

 
 

  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 11:58 

 input file:   C:\DrainMod\inputs\C1_CD.prj                     

 parameters:    controlled drainage        and yields calculated      

               drain spacing =    2000. cm   drain depth =  105.0 cm 

------------------------------------------------------------------------ 
 

 

 
 YEAR RAINFALL INFILTR   ET     DRAIN   RUNOFF DRYDAYS WORKDAYS  SEW    PUMPV  SLOPSP  VERTSP   LATSP  

DRN+SP 

 1981  54.94    51.99   46.01    6.67    2.95   25.00    66.06   19.3    -.60     .00    2.13     .00    8.79 
 1982  64.08    59.88   40.95   13.42    4.20   29.00    45.32   20.2    -.41     .00    2.00     .00   15.42 

 1983  51.41    42.08   39.47    3.81    9.01   36.00    64.61     .0   -1.90     .00    2.12     .00    5.93 
 1984  38.71    36.30   28.56    2.97    2.72   89.00    56.10   16.9   -1.85     .00    1.95     .00    4.91 

 1985  64.16    59.44   44.47   15.91    4.72    9.00    41.32   92.0    -.60     .00    2.37     .00   18.28 

 1986  49.15    46.45   40.69    7.16    2.69   65.00    55.41     .0    -.49     .00    1.42     .00    8.58 
 1987  40.46    37.93   34.69    2.96    2.53   96.00    77.95     .0    -.20     .00     .93     .00    3.89 

 1988  36.25    36.25   32.80     .42     .00  109.00    63.35     .0    -.24     .00    1.17     .00    1.59 

 1989  40.67    34.28   28.71    5.87    6.39   78.00    87.92     .0    -.14     .00    1.12     .00    6.99 
 1990  33.66    33.66   32.88     .00     .00  116.00    91.00     .0    -.35     .00    1.11     .00    1.11 

 1991  61.12    58.64   46.57    4.39    2.48   34.00    90.24    1.8    -.32     .00    1.54     .00    5.93 

 1992  40.33    38.10   33.59    7.69    2.24   55.00    50.44   13.8    -.55     .00    1.79     .00    9.48 
 1993  55.49    48.27   40.71    4.58    7.22   21.00    75.96   58.9    -.73     .00    1.67     .00    6.25 

 1994  61.90    58.93   48.67    3.97    2.97   14.00    74.20   52.0    -.56     .00    1.99     .00    5.95 

 1995  41.63    38.60   39.08    2.39    3.03   44.00    60.52    4.1   -1.12     .00    1.83     .00    4.22 
 1996  58.70    44.75   31.26    8.67   13.95   75.00    62.90     .3    -.56     .00    1.36     .00   10.03 

 1997  61.65    52.65   39.54   11.83    9.00   37.00    80.46   46.9    -.68     .00    1.94     .00   13.77 

 1998  59.69    52.04   41.17    7.89    7.65   68.00    66.61   66.1    -.57     .00    2.14     .00   10.04 
 1999  61.34    48.65   41.35   11.92   12.69   33.00    70.69   44.1    -.38     .00    1.68     .00   13.59 

 2000  62.79    59.66   44.47    5.52    3.13   63.00    94.00   34.1    -.27     .00    1.68     .00    7.20 

 2001  46.56    44.18   39.27    7.53    2.38   63.00    64.62     .0    -.32     .00    2.00     .00    9.53 
 2002  70.76    57.77   46.27    7.79   12.99   10.00    83.45   78.7   -1.26     .00    1.83     .00    9.62 

 2003  38.23    38.20   36.00    3.17     .03   47.00    61.40    2.5    -.44     .00    1.57     .00    4.74 

 2004  60.04    50.41   38.90   11.10    9.63   24.00    42.03     .0    -.17     .00    1.27     .00   12.37 

 2005  59.78    57.70   44.81    7.97    2.08   32.00    75.94   86.3    -.42     .00    1.63     .00    9.60 

 2006  56.02    43.01   33.65    8.53   13.02   86.00    52.05   16.3    -.40     .00    1.64     .00   10.18 

 2007  66.40    59.52   41.04   15.67    6.87   64.00    68.60   72.4    -.49     .00    1.89     .00   17.56 
 2008  63.59    56.77   42.62    9.16    6.82   27.00    54.65   18.8    -.39     .00    2.21     .00   11.37 

 2009  55.31    40.62   39.51    5.68   14.69   28.00    66.24   17.1    -.88     .00    1.86     .00    7.54 

 2010  82.27    71.76   47.74   16.69   10.51   52.00    36.16   80.8    -.74     .00    2.03     .00   18.72 
 

 AVG   54.57    48.62   39.52    7.38    5.95   50.97    66.01   28.1    -.60     .00    1.73     .00    9.11 

 

C1 CD .YLD file 
          ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

Marshall WEATHER STATION, MN                                                     
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********************************************************************************  
 

 

 IF NO RESULTS WERE PRINTED , CHECK THE *.GEN FILE 
 MAKE SURE THE SIMULATION PERIOD MATCH THE *.RAI, 

 *.PET FILES . 

 
  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 11:58 

 input file:   C:\DrainMod\inputs\C1_CD.prj                     

 parameters:    controlled drainage        and yields calculated      
               drain spacing =    2000. cm   drain depth =  105.0 cm 

------------------------------------------------------------------------ 

 
  

  

               C:\DrainMod\crops\MN_CORN.CIN                      

  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 
       --------------   ----   ----   ----     ----------------------------------------- 

 

 
1981      6.2  12.4       119.   0. 288.        97.4    86.4   100.0   100.0    84.1 

1983       .0  21.6       119.   0. 288.       100.0    76.2   100.0   100.0    76.2 

1985      7.0    .0       119.   0. 288.        96.8   100.0   100.0   100.0    96.8 
1987       .0  17.0       119.   0. 288.       100.0    81.2   100.0   100.0    81.2 

1989       .0  36.8       119.   0. 288.       100.0    59.6   100.0   100.0    59.6 
1991       .6   5.7       119.   0. 288.       100.0    93.7   100.0   100.0    93.7 

1993     12.3    .0       119.   0. 288.        92.8   100.0   100.0   100.0    92.8 

1995       .8    .8       119.   0. 288.       100.0    99.1   100.0   100.0    99.1 
1997     12.0   6.0       119.   0. 288.        93.0    93.4   100.0   100.0    86.9 

1999     12.1    .5       119.   0. 288.        92.9    99.4   100.0   100.0    92.4 

2001       .0  11.8       119.   0. 288.       100.0    87.0   100.0   100.0    87.0 
2003       .5  12.2       119.   0. 288.       100.0    86.6   100.0   100.0    86.6 

2005     22.5   9.4       119.   0. 288.        85.1    89.6   100.0   100.0    76.3 

2007     17.5   3.9       119.   0. 288.        88.9    95.7   100.0   100.0    85.1 
2009      5.5    .0       119.   0. 288.        97.9    99.9   100.0   100.0    97.8 

 

 AVG      6.5   9.2       119.   0. 288.        96.3    89.9   100.0   100.0    86.4 
  

  

               C:\DrainMod\crops\MN_Soyb2.cin                     
  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 
       --------------   ----   ----   ----     ----------------------------------------- 

 

 

1982      3.0    .8       139.   0. 292.       100.0    94.4   100.0   100.0    94.4 

1984      2.2   8.0       139.   0. 292.       100.0    42.2   100.0   100.0    42.2 

1986       .0   1.2       139.   0. 292.       100.0    91.3   100.0   100.0    91.3 
1988       .0   8.4       139.   0. 292.       100.0    39.6   100.0   100.0    39.6 

1990       .0   6.1       139.   0. 292.       100.0    55.9   100.0   100.0    55.9 

1992      2.1   3.9       139.   0. 292.       100.0    72.2   100.0   100.0    72.2 
1994      9.9    .0       139.   0. 292.        96.1    99.9   100.0   100.0    96.0 

1996       .0   7.1       139.   0. 292.       100.0    49.0   100.0   100.0    49.0 

1998      8.3   4.9       139.   0. 292.        97.2    64.7   100.0   100.0    62.9 
2000      4.4   2.0       139.   0. 292.        99.9    85.5   100.0   100.0    85.5 

2002     14.7    .4       139.   0. 292.        92.7    97.1   100.0   100.0    90.1 

2004       .0    .8       139.   0. 292.       100.0    94.0   100.0   100.0    94.0 
2006      4.1   8.3       139.   0. 292.       100.0    40.3   100.0   100.0    40.3 

2008      2.4   2.6       139.   0. 292.       100.0    80.9   100.0   100.0    80.9 

2010     10.3   2.3       139.   0. 292.        95.8    83.7   100.0   100.0    80.1 
 

 AVG      4.1   3.8       139.   0. 292.        98.8    72.7   100.0   100.0    71.6
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C1 CD .YNP file 
ANNUAL RATES OF SIMULATED NITROGEN PROCESSES 
 ============================================ 

 

=======================================================================================================================================
===================================================================== 

 Year              Fertilizer          Rainfall   Mineral-          Immobil-   Nitrif -            Plant         N          Drainage            Runoff         Vert Seep   Denitri-   Volati-          Profile 

                  Application        Deposition   ization           ization    icat'n            Uptake  Fixation              Loss              Loss              Loss   ficat'n   lizat'n              Mass 

  

                NO3-N   NH4-N     NO3-N   NH4-N     NH4-N     NO3-N   NH4-N     NO3-N     NO3-N   NH4-N               NO3-N   NH4-N     NO3-N   NH4-N     NO3-N   NH4-N     NO3-N     

NH4-N     NO3-N   NH4-N 
  

                                              (all in Kg/ha) 

=======================================================================================================================================
===================================================================== 

  

 1981   365      0.00  180.00      1.76    1.87     52.40     46.29   77.07    142.35     79.58   34.02      0.00     13.19    0.15      0.40    0.08      1.24    0.01     25.70      0.00     52.90    4.67 
 1982   365      0.00    0.00      2.05    2.18    117.99      0.00    0.16     38.10     25.16   76.36    286.58     13.66    0.07      0.52    0.13      1.40    0.01     10.51      0.00     41.84    9.39 

 1983   365      0.00  180.00      1.65    1.75     47.38     29.79   48.98    150.37     96.99   31.55      0.00      5.77    0.03      3.11    0.84      1.51    0.02     15.94      0.00     40.68    5.99 

 1984   366      0.00    0.00      1.24    1.32     88.28      0.32    0.44     73.92     55.59   11.54     99.51      5.30    0.04      1.71    0.09      1.20    0.01     12.78      0.00     39.04    9.14 
 1985   365      0.00  180.00      2.06    2.18    112.16     15.06   21.53    210.30    150.37   66.01      0.00     20.49    0.14      0.77    0.30      1.24    0.02     29.08      0.00     34.36    4.52 

 1986   365      0.00    0.00      1.57    1.67    128.98      0.00    0.73     42.98     28.94   85.30    270.00      5.79    0.09      0.35    0.08      0.63    0.01      6.32      0.00     36.70    5.39 

 1987   365      0.00  180.00      1.29    1.38     36.62     26.52   30.14    174.80    123.47   11.73      0.00      3.47    0.05      0.49    0.20      0.39    0.01     16.93      0.00     41.45    6.00 
 1988   366      0.00    0.00      1.16    1.23     97.30      2.91    1.77     87.16     66.72   12.12     77.28      2.68    0.01      0.00    0.00      0.48    0.01     12.81      0.00     44.35    3.18 

 1989   365      0.00  180.00      1.30    1.38     20.79      9.76   17.46    178.90    129.28    6.20      0.00      4.65    0.02      1.02    0.24      0.44    0.00     19.36      0.00     59.86    1.92 
 1990   365      0.00    0.00      1.08    1.14     89.48      0.68    0.94     63.40     62.44   21.51    139.51      1.07    0.00      0.00    0.00      0.39    0.00     12.81      0.00     46.95    6.31 

 1991   365      0.00  180.00      1.96    2.08     87.30     20.08   28.85    216.57    169.15   22.45      0.00      7.06    0.03      1.66    0.19      0.50    0.00     22.87      0.00     44.00    6.91 

 1992   366      0.00    0.00      1.29    1.37    117.88      0.00    1.15     44.30     34.37   71.62    191.79      6.77    0.06      0.46    0.11      0.61    0.00      8.63      0.00     38.98    8.45 
 1993   365      0.00  180.00      1.78    1.89    129.74     27.77   44.85    216.40    154.27   52.86      0.00     10.44    0.02      2.07    0.21      0.64    0.00     30.42      0.00     31.46    4.95 

 1994   365      0.00    0.00      1.98    2.10    194.53      0.01    1.96     53.59     35.46  139.64    241.63      3.91    0.01      0.04    0.04      0.81    0.00      7.47      0.00     39.15    5.56 

 1995   365      0.00  180.00      1.33    1.42     56.33     25.77   41.15    174.97    129.30   20.62      0.00      3.58    0.01      1.87    0.31      0.74    0.00     15.20      0.00     39.17    5.69 
 1996   366      0.00    0.00      1.88    2.00     87.86      0.17    0.42     66.31     44.12   22.79    140.92      7.49    0.07      3.10    0.61      0.51    0.00      9.68      0.00     41.91    4.47 

 1997   365      0.00  180.00      1.97    2.10     57.84     20.49   32.60    178.27    116.44   26.10      0.00     13.75    0.02      2.80    0.37      0.67    0.00     19.13      0.00     48.80    6.30 

 1998   365      0.00    0.00      1.91    2.03    155.02      3.36    1.63     81.13     60.98   69.62    116.84      7.83    0.04      0.64    0.24      0.72    0.00     21.35      0.00     36.97    9.93 
 1999   365      0.00  180.00      1.96    2.09     65.47     12.40   28.44    192.86    122.81   31.44      0.00     17.54    0.12      2.48    0.79      0.58    0.00     36.04      0.00     39.64    2.92 

 2000   366      0.00    0.00      2.01    2.14    168.69      1.22    1.85     55.13     36.73  101.60    233.92      7.70    0.05      0.61    0.23      0.60    0.00     13.16      0.00     36.76   14.28 

 2001   365      0.00  180.00      1.49    1.58     60.26     15.08   27.75    208.31    150.89   12.08      0.00      6.30    0.13      0.99    0.51      0.71    0.00     33.80      0.00     38.97    6.85 
 2002   365      0.00    0.00      2.26    2.41    149.95      0.00    0.15     39.66     36.07  108.84    245.94      8.46    0.01      1.40    0.35      0.62    0.00      8.93      0.00     25.03    9.22 

 2003   365      0.00  180.00      1.22    1.30     49.66     29.50   46.70    171.08    105.33   18.28      0.00      2.75    0.00      0.02    0.00      0.52    0.00     20.23      0.00     39.05    3.71 

 2004   366      0.00    0.00      1.92    2.04    160.23      0.00    0.02     61.14     44.12   96.05    292.15      7.66    0.07      0.75    0.33      0.41    0.00      7.83      0.00     40.93    7.56 
 2005   365      0.00  180.00      1.91    2.03     90.44     13.11   47.85    200.40    127.78   26.81      0.00     16.83    0.03      1.15    0.09      0.50    0.00     36.39      0.00     47.41    4.26 

 2006   365      0.00    0.00      1.79    1.90    110.56      0.99    0.71     90.44     71.37   17.48     69.40      9.73    0.05      1.21    0.44      0.51    0.00     12.87      0.00     42.68    6.76 

 2007   365      0.00  180.00      2.12    2.26     60.02      6.49   26.19    201.49    116.62   12.36      0.00     29.59    0.12      4.06    0.29      0.64    0.00     40.42      0.00     48.47    7.85 
 2008   366      0.00    0.00      2.04    2.16    164.90      0.00    0.16     59.05     41.03  106.01    201.66     11.51    0.06      1.43    0.35      0.82    0.00     13.09      0.00     41.88    8.61 

 2009   365      0.00  180.00      1.77    1.88     80.04     15.74   46.42    161.00    120.64   54.75      0.00     10.73    0.00      2.21    0.97      0.76    0.00     16.81      0.00     37.65    6.44 

 2010   365      0.00    0.00      2.63    2.80    181.28      1.51    1.09     80.94     43.67  100.13    199.27     15.11    0.05      0.52    0.34      0.85    0.00     19.32      0.00     40.04    7.03
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C.1.4 

C1 FD .YR file 
          ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

Marshall WEATHER STATION, MN                                                     

                                                                                 
********************************************************************************  

 

 
 

  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 12: 5 

 input file:   C:\DrainMod\inputs\c1_FREE.prj                   

 parameters:    free drainage              and yields calculated      

               drain spacing =    2000. cm   drain depth =  105.0 cm 

------------------------------------------------------------------------ 
 

 

 
 YEAR RAINFALL INFILTR   ET     DRAIN   RUNOFF DRYDAYS WORKDAYS  SEW    PUMPV  SLOPSP  VERTSP   LATSP  

DRN+SP 

 1981  54.94    54.33   44.72   10.67     .61   29.00    87.49   15.1     .00     .00    1.75     .00   12.42 
 1982  64.08    60.95   39.70   18.14    3.14   41.00    65.45   11.2     .00     .00    1.73     .00   19.87 

 1983  51.41    42.35   37.91    4.28    8.74   44.00    88.85     .0     .00     .00    1.64     .00    5.92 
 1984  38.71    36.98   26.83    7.26    2.05   95.00    88.28    2.7     .00     .00    1.53     .00    8.79 

 1985  64.16    64.16   43.99   19.91     .00   12.00    67.60    6.7     .00     .00    1.88     .00   21.79 

 1986  49.15    48.07   39.02   10.59    1.08   77.00    77.97     .0     .00     .00    1.19     .00   11.77 
 1987  40.46    38.81   32.66    5.98    1.65  103.00    86.66     .0     .00     .00     .82     .00    6.80 

 1988  36.25    36.25   30.98    2.47     .00  115.00    85.27     .0     .00     .00    1.02     .00    3.49 

 1989  40.67    34.29   27.92    6.71    6.38   81.00    87.92     .0     .00     .00     .98     .00    7.69 
 1990  33.66    33.66   31.64    1.47     .00  119.00    91.00     .0     .00     .00     .92     .00    2.39 

 1991  61.12    58.31   44.96    7.17    2.81   35.00    92.16     .0     .00     .00    1.29     .00    8.46 

 1992  40.33    40.33   33.10    9.49     .00   59.00    73.19   10.6     .00     .00    1.48     .00   10.97 
 1993  55.49    53.18   39.89   11.22    2.31   28.00    90.99   52.3     .00     .00    1.41     .00   12.63 

 1994  61.90    60.82   47.55    8.63    1.08   24.00    92.09   22.7     .00     .00    1.56     .00   10.19 

 1995  41.63    39.64   37.10    4.00    1.99   52.00    91.19     .0     .00     .00    1.43     .00    5.43 
 1996  58.70    47.98   31.26   12.62   10.72   75.00    65.70     .3     .00     .00    1.27     .00   13.89 

 1997  61.65    56.58   37.84   17.02    5.06   41.00    78.63   10.8     .00     .00    1.79     .00   18.81 

 1998  59.69    55.45   38.71   15.17    4.24   82.00    92.92   44.3     .00     .00    1.74     .00   16.91 
 1999  61.34    55.84   39.93   19.68    5.50   38.00    76.53   29.2     .00     .00    1.40     .00   21.08 

 2000  62.79    62.79   43.07   12.91     .00   66.00    94.00    4.0     .00     .00    1.34     .00   14.25 

 2001  46.56    46.56   37.03   10.06     .00   66.00    81.92     .0     .00     .00    1.53     .00   11.59 
 2002  70.76    61.96   44.69   14.32    8.80   20.00    86.18   50.5     .00     .00    1.61     .00   15.93 

 2003  38.23    38.23   34.46    4.57     .00   55.00    91.40     .0     .00     .00    1.30     .00    5.86 

 2004  60.04    53.58   38.89   14.34    6.45   27.00    58.30     .0     .00     .00    1.14     .00   15.48 

 2005  59.78    59.37   43.12   11.61     .41   37.00    88.83   15.8     .00     .00    1.46     .00   13.07 

 2006  56.02    46.02   32.72   12.88   10.00   91.00    76.74   14.1     .00     .00    1.47     .00   14.35 

 2007  66.40    64.11   39.24   21.99    2.28   72.00    78.28   27.0     .00     .00    1.67     .00   23.65 
 2008  63.59    59.08   40.90   16.11    4.52   33.00    73.44   10.7     .00     .00    1.79     .00   17.90 

 2009  55.31    44.72   37.77    9.11   10.59   34.00    84.97     .0     .00     .00    1.40     .00   10.52 

 2010  82.27    74.80   45.76   24.53    7.47   66.00    66.10   60.7     .00     .00    1.67     .00   26.20 
 

 AVG   54.57    50.97   38.11   11.50    3.60   57.23    82.00   13.0     .00     .00    1.44     .00   12.94 

 

C1 FD .YLD file 
          ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

Marshall WEATHER STATION, MN                                                     
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********************************************************************************  
 

 

 IF NO RESULTS WERE PRINTED , CHECK THE *.GEN FILE 
 MAKE SURE THE SIMULATION PERIOD MATCH THE *.RAI, 

 *.PET FILES . 

 
  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 12: 5 

 input file:   C:\DrainMod\inputs\c1_FREE.prj                   

 parameters:    free drainage              and yields calculated      
               drain spacing =    2000. cm   drain depth =  105.0 cm 

------------------------------------------------------------------------ 

 
  

  

               C:\DrainMod\crops\MN_CORN.CIN                      

  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 
       --------------   ----   ----   ----     ----------------------------------------- 

 

 
1981      4.8  17.0       119.   0. 288.        98.4    81.4   100.0   100.0    80.0 

1983       .0  26.7       119.   0. 288.       100.0    70.6   100.0   100.0    70.6 

1985      1.5   1.3       119.   0. 288.       100.0    98.6   100.0   100.0    98.6 
1987       .0  21.0       119.   0. 288.       100.0    76.9   100.0   100.0    76.9 

1989       .0  39.3       119.   0. 288.       100.0    56.7   100.0   100.0    56.7 
1991       .0   5.7       119.   0. 288.       100.0    93.7   100.0   100.0    93.7 

1993     11.2    .0       119.   0. 288.        93.6   100.0   100.0   100.0    93.6 

1995       .0   2.8       119.   0. 288.       100.0    96.9   100.0   100.0    96.9 
1997      2.7  11.7       119.   0. 288.       100.0    87.1   100.0   100.0    87.1 

1999      7.7   3.8       119.   0. 288.        96.2    95.8   100.0   100.0    92.2 

2001       .0  16.7       119.   0. 288.       100.0    81.7   100.0   100.0    81.7 
2003       .0  16.2       119.   0. 288.       100.0    82.2   100.0   100.0    82.2 

2005      3.5  14.5       119.   0. 288.        99.4    84.0   100.0   100.0    83.5 

2007      5.8   9.7       119.   0. 288.        97.7    89.3   100.0   100.0    87.2 
2009       .0    .0       119.   0. 288.       100.0    99.9   100.0   100.0    99.9 

 

 AVG      2.5  12.4       119.   0. 288.        99.0    86.3   100.0   100.0    85.4 
  

  

               C:\DrainMod\crops\MN_Soyb2.cin                     
  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 
       --------------   ----   ----   ----     ----------------------------------------- 

 

 

1982      1.4   1.1       139.   0. 292.       100.0    92.1   100.0   100.0    92.1 

1984       .4   8.8       139.   0. 292.       100.0    36.9   100.0   100.0    36.9 

1986       .0   2.1       139.   0. 292.       100.0    85.2   100.0   100.0    85.2 
1988       .0   8.7       139.   0. 292.       100.0    37.1   100.0   100.0    37.1 

1990       .0   6.7       139.   0. 292.       100.0    51.9   100.0   100.0    51.9 

1992      1.7   3.9       139.   0. 292.       100.0    72.2   100.0   100.0    72.2 
1994      4.3    .1       139.   0. 292.       100.0    99.1   100.0   100.0    99.1 

1996       .0   7.1       139.   0. 292.       100.0    49.0   100.0   100.0    49.0 

1998      5.0   5.7       139.   0. 292.        99.5    59.1   100.0   100.0    58.8 
2000       .5   3.1       139.   0. 292.       100.0    77.9   100.0   100.0    77.9 

2002      9.8    .8       139.   0. 292.        96.2    94.1   100.0   100.0    90.5 

2004       .0    .8       139.   0. 292.       100.0    94.0   100.0   100.0    94.0 
2006      3.5   8.5       139.   0. 292.       100.0    39.0   100.0   100.0    39.0 

2008      1.4   3.5       139.   0. 292.       100.0    74.8   100.0   100.0    74.8 

2010      8.0   3.0       139.   0. 292.        97.4    78.2   100.0   100.0    76.2 
 

 AVG      2.4   4.3       139.   0. 292.        99.5    69.4   100.0   100.0    69.0
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C1 FD .YNP file 
ANNUAL RATES OF SIMULATED NITROGEN PROCESSES 
 ============================================ 

 

=======================================================================================================================================
===================================================================== 

 Year              Fertilizer          Rainfall   Mineral-          Immobil-   Nitrif -            Plant         N          Drainage            Runoff         Vert Seep   Denitri-   Volati-          Profile 

                  Application        Deposition   ization           ization    icat'n            Uptake  Fixation              Loss              Loss              Loss   ficat'n   lizat'n              Mass 

  

                NO3-N   NH4-N     NO3-N   NH4-N     NH4-N     NO3-N   NH4-N     NO3-N     NO3-N   NH4-N               NO3-N   NH4-N     NO3-N   NH4-N     NO3-N   NH4-N     NO3-N     

NH4-N     NO3-N   NH4-N 
  

                                              (all in Kg/ha) 

=======================================================================================================================================
===================================================================== 

  

 1981   365      0.00  180.00      1.76    1.87     70.85     48.91   75.76    145.33     78.03   51.19      0.00     16.04    0.17      0.02    0.02      1.05    0.01     20.03      0.00     57.88    4.39 
 1982   365      0.00    0.00      2.05    2.18    120.19      0.00    0.33     37.73     24.29   79.12    275.58     18.11    0.07      0.41    0.08      1.28    0.01      9.57      0.00     44.21    8.86 

 1983   365      0.00  180.00      1.65    1.75     68.57     31.83   47.49    155.19     99.19   49.62      0.00      4.84    0.02      2.67    0.81      1.29    0.01     12.97      0.00     48.22    5.29 

 1984   366      0.00    0.00      1.24    1.32    100.29      0.40    0.40     58.32     42.52   39.78     63.20      6.55    0.02      1.08    0.06      1.10    0.01     10.13      0.00     46.53    7.92 
 1985   365      0.00  180.00      2.06    2.18    111.65     16.20   22.03    210.42    153.84   64.75      0.00     22.02    0.07      0.00    0.00      1.16    0.01     22.07      0.00     44.23    3.99 

 1986   365      0.00    0.00      1.57    1.67    103.46      0.00    1.28     37.29     23.99   65.36    270.66      8.95    0.02      0.14    0.03      0.66    0.01      5.54      0.00     43.90    4.60 

 1987   365      0.00  180.00      1.29    1.38     57.51     28.64   33.90    169.58    117.12   33.62      0.00      5.07    0.02      0.20    0.09      0.47    0.00     12.55      0.00     50.80    5.83 
 1988   366      0.00    0.00      1.16    1.23    117.44      3.45    1.24     81.38     61.65   38.39     45.85      3.84    0.01      0.00    0.00      0.58    0.00     11.54      0.00     52.52    3.19 

 1989   365      0.00  180.00      1.30    1.38     26.48     12.90   18.82    177.05    119.28   10.28      0.00      6.06    0.02      1.17    0.25      0.52    0.00     17.36      0.00     73.47    4.01 
 1990   365      0.00    0.00      1.08    1.14    108.45      1.47    1.43     56.53     59.10   48.82     98.83      1.90    0.00      0.00    0.00      0.46    0.00     12.18      0.00     56.06    6.46 

 1991   365      0.00  180.00      1.96    2.08     94.91     19.63   27.68    210.17    163.01   38.75      0.00      8.84    0.01      1.75    0.25      0.61    0.00     19.33      0.00     54.98    5.90 

 1992   366      0.00    0.00      1.29    1.37    118.98      0.09    1.72     39.29     30.59   76.83    192.29      9.32    0.01      0.00    0.00      0.75    0.00      8.08      0.00     47.23    8.02 
 1993   365      0.00  180.00      1.78    1.89    127.23     28.76   44.38    214.43    150.19   53.43      0.00     18.55    0.02      0.28    0.07      0.82    0.00     22.27      0.00     42.86    4.19 

 1994   365      0.00    0.00      1.98    2.10    181.80      0.01    1.87     48.37     31.47  131.87    268.69      7.91    0.00      0.03    0.03      0.95    0.00      6.53      0.00     46.36    5.24 

 1995   365      0.00  180.00      1.33    1.42     76.96     23.65   45.05    164.93    122.75   47.82      0.00      3.91    0.00      1.05    0.15      0.87    0.00     11.43      0.00     49.31    5.14 
 1996   366      0.00    0.00      1.88    2.00    115.24      0.08    0.23     61.67     40.36   54.92    110.77     11.18    0.04      2.22    0.46      0.72    0.00      9.77      0.00     48.42    4.31 

 1997   365      0.00  180.00      1.97    2.10     76.61     22.45   35.62    172.00    111.96   49.05      0.00     15.02    0.03      0.72    0.19      0.93    0.00     16.04      0.00     55.58    5.53 

 1998   365      0.00    0.00      1.91    2.03    156.77      3.68    1.03     66.81     46.43   87.52    100.44     13.48    0.02      0.13    0.12      0.89    0.00     15.76      0.00     44.19    8.20 
 1999   365      0.00  180.00      1.96    2.09     89.28     15.00   30.21    194.77    114.99   50.16      0.00     23.68    0.08      0.75    0.35      0.74    0.00     26.65      0.00     59.18    3.33 

 2000   366      0.00    0.00      2.01    2.14    151.64      1.15    1.38     49.69     31.37   95.06    214.11     14.43    0.01      0.00    0.00      0.70    0.00     11.78      0.00     51.65   10.48 

 2001   365      0.00  180.00      1.49    1.58     70.71     19.77   27.16    200.89    142.79   29.00      0.00      9.07    0.00      0.00    0.00      0.83    0.00     25.39      0.00     56.69    5.30 
 2002   365      0.00    0.00      2.26    2.41    136.19      0.00    0.19     29.44     29.35  104.77    261.37     15.48    0.00      1.19    0.25      0.91    0.00      7.76      0.00     33.75    8.43 

 2003   365      0.00  180.00      1.22    1.30     80.13     36.16   47.05    168.37    100.96   50.10      0.00      3.66    0.00      0.00    0.00      0.75    0.00     13.01      0.00     49.11    3.95 

 2004   366      0.00    0.00      1.92    2.04    154.14      0.00    0.10     52.37     36.35   99.58    308.69     11.84    0.02      0.31    0.22      0.64    0.00      7.03      0.00     47.11    7.13 
 2005   365      0.00  180.00      1.91    2.03    111.15     18.00   46.59    198.10    124.93   51.72      0.00     16.60    0.00      0.06    0.01      0.75    0.00     26.78      0.00     60.20    3.35 

 2006   365      0.00    0.00      1.79    1.90    123.31      0.46    0.67     67.38     53.96   52.71     45.63     15.27    0.02      0.66    0.32      0.74    0.00     10.64      0.00     47.71    6.72 

 2007   365      0.00  180.00      2.12    2.26     87.19      9.98   32.99    197.43    109.85   39.54      0.00     33.80    0.06      1.65    0.05      0.92    0.00     28.31      0.00     63.16    5.52 
 2008   366      0.00    0.00      2.04    2.16    134.23      0.00    0.15     45.89     31.34   87.81    208.63     18.91    0.03      0.72    0.19      1.06    0.00     10.54      0.00     48.98    7.26 

 2009   365      0.00  180.00      1.77    1.88     71.70     18.74   49.88    138.82    100.70   65.16      0.00      9.27    0.02      1.69    0.74      0.93    0.00     11.90      0.00     46.48    5.42 

 2010   365      0.00    0.00      2.63    2.80    177.55      1.24    0.75     73.32     37.41  105.10    187.80     21.12    0.03      0.41    0.26      1.07    0.00     15.46      0.00     45.76    5.4
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C.2 

C2 .SIN file 

582 Roliss loam                                                                  
1220 

     0.400        0. 

     0.384      -25. 
     0.368      -50. 

     0.354      -75. 

     0.342     -100. 
     0.323     -150. 

     0.309     -200. 

     0.284     -330. 
     0.264     -500. 

     0.233    -1000. 

     0.177    -5000. 
     0.150   -15000. 

       0.0     0.000    0.5000 

       3.0     0.003    0.5000 
       6.0     0.012    0.5000 

       9.0     0.026    0.2660 

      12.0     0.046    0.1298 
      15.0     0.072    0.0797 

      20.0     0.129    0.0442 
      25.0     0.201    0.0283 

      30.0     0.290    0.0212 

      35.0     0.395    0.0168 
      40.0     0.515    0.0136 

      45.0     0.646    0.0101 

      60.0     1.093    0.0069 

      75.0     1.608    0.0046 

      90.0     2.179    0.0033 

     120.0     3.479    0.0020 
     150.0     4.982    0.0013 

     200.0     7.921    0.0007 

     500.0    33.108    0.0000 
    1000.0   100.000    0.0000 

10 

       0.0      0.00      1.75 
      10.0      0.09      1.75 

      20.0      0.19      1.75 

      40.0      0.31      1.75 
      60.0      0.40      1.75 

      80.0      0.46      1.75 

     100.0      0.51      1.75 
     150.0      1.49      1.75 

     200.0      1.49      1.75 

    1000.0      1.49      1.75 
 

C2 .WDV file 

*NLAYER  

  4 

*TLAYER BLAYER NPTS 
    0.0    36.0  201 

*WATER TABLE  VOLUME DRAINED 

       0       0.00000 
       1       0.00032 

       2       0.00129 

       3       0.00290 
       4       0.00515 

       5       0.00804 
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       6       0.01158 
       7       0.01576 

       8       0.02059 

       9       0.02606 
      10       0.03217 

      11       0.03892 

      12       0.04632 
      13       0.05436 

      14       0.06305 

      15       0.07238 
      16       0.08235 

      17       0.09296 

      18       0.10422 
      19       0.11612 

      20       0.12867 

      21       0.14186 

      22       0.15569 

      23       0.17016 

      24       0.18528 
      25       0.20104 

      26       0.21746 

      27       0.23454 
      28       0.25229 

      29       0.27071 

      30       0.28979 
      31       0.30954 

      32       0.32995 
      33       0.35103 

      34       0.37277 

      35       0.39518 
      36       0.41826 

      37       0.44200 

      38       0.46641 
      39       0.49148 

      40       0.51722 

      41       0.54363 
      42       0.57070 

      43       0.59844 

      44       0.62685 
      45       0.65592 

      46       0.68565 

      47       0.71605 
      48       0.74712 

      49       0.77886 

      50       0.81126 
      51       0.84427 

      52       0.87785 

      53       0.91200 

      54       0.94672 

      55       0.98200 

      56       1.01785 
      57       1.05427 

      58       1.09125 

      59       1.12881 
      60       1.16692 

      61       1.20561 

      62       1.24486 
      63       1.28467 

      64       1.32506 

      65       1.36601 
      66       1.40753 

      67       1.44961 

      68       1.49226 
      69       1.53548 

      70       1.57926 

      71       1.62362 
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      72       1.66853 
      73       1.71402 

      74       1.76007 

      75       1.80669 
      76       1.85383 

      77       1.90144 

      78       1.94953 
      79       1.99810 

      80       2.04714 

      81       2.09666 
      82       2.14665 

      83       2.19712 

      84       2.24807 
      85       2.29949 

      86       2.35138 

      87       2.40375 

      88       2.45660 

      89       2.50992 

      90       2.56372 
      91       2.61799 

      92       2.67274 

      93       2.72796 
      94       2.78366 

      95       2.83984 

      96       2.89649 
      97       2.95362 

      98       3.01122 
      99       3.06930 

     100       3.12785 

     101       3.18683 
     102       3.24618 

     103       3.30590 

     104       3.36600 
     105       3.42648 

     106       3.48732 

     107       3.54854 
     108       3.61014 

     109       3.67211 

     110       3.73445 
     111       3.79717 

     112       3.86026 

     113       3.92373 
     114       3.98757 

     115       4.05178 

     116       4.11637 
     117       4.18133 

     118       4.24666 

     119       4.31237 

     120       4.37846 

     121       4.44491 

     122       4.51175 
     123       4.57895 

     124       4.64653 

     125       4.71448 
     126       4.78281 

     127       4.85151 

     128       4.92059 
     129       4.99004 

     130       5.05986 

     131       5.13006 
     132       5.20063 

     133       5.27157 

     134       5.34289 
     135       5.41459 

     136       5.48665 

     137       5.55909 



 

212 

     138       5.63191 
     139       5.70510 

     140       5.77866 

     141       5.85260 
     142       5.92691 

     143       6.00160 

     144       6.07665 
     145       6.15209 

     146       6.22789 

     147       6.30408 
     148       6.38063 

     149       6.45756 

     150       6.53486 
     151       6.61249 

     152       6.69041 

     153       6.76860 

     154       6.84708 

     155       6.92584 

     156       7.00488 
     157       7.08420 

     158       7.16381 

     159       7.24370 
     160       7.32387 

     161       7.40432 

     162       7.48506 
     163       7.56607 

     164       7.64737 
     165       7.72895 

     166       7.81081 

     167       7.89296 
     168       7.97539 

     169       8.05810 

     170       8.14109 
     171       8.22436 

     172       8.30792 

     173       8.39176 
     174       8.47588 

     175       8.56028 

     176       8.64496 
     177       8.72993 

     178       8.81518 

     179       8.90071 
     180       8.98652 

     181       9.07262 

     182       9.15899 
     183       9.24565 

     184       9.33259 

     185       9.41982 

     186       9.50732 

     187       9.59511 

     188       9.68318 
     189       9.77153 

     190       9.86017 

     191       9.94909 
     192      10.03828 

     193      10.12776 

     194      10.21753 
     195      10.30757 

     196      10.39790 

     197      10.48851 
     198      10.57940 

     199      10.67057 

     200      10.76203 
*TLAYER BLAYER NPTS 

   36.0    56.0  201 

*WATER TABLE  VOLUME DRAINED 
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       0       0.00000 
       1       0.00019 

       2       0.00078 

       3       0.00175 
       4       0.00311 

       5       0.00486 

       6       0.00699 
       7       0.00952 

       8       0.01243 

       9       0.01573 
      10       0.01942 

      11       0.02350 

      12       0.02797 
      13       0.03282 

      14       0.03806 

      15       0.04370 

      16       0.04972 

      17       0.05613 

      18       0.06292 
      19       0.07011 

      20       0.07768 

      21       0.08565 
      22       0.09400 

      23       0.10274 

      24       0.11186 
      25       0.12138 

      26       0.13130 
      27       0.14163 

      28       0.15237 

      29       0.16352 
      30       0.17509 

      31       0.18707 

      32       0.19947 
      33       0.21227 

      34       0.22549 

      35       0.23913 
      36       0.25317 

      37       0.26763 

      38       0.28250 
      39       0.29778 

      40       0.31348 

      41       0.32959 
      42       0.34611 

      43       0.36305 

      44       0.38040 
      45       0.39816 

      46       0.41633 

      47       0.43492 

      48       0.45392 

      49       0.47333 

      50       0.49316 
      51       0.51337 

      52       0.53396 

      53       0.55491 
      54       0.57623 

      55       0.59792 

      56       0.61997 
      57       0.64240 

      58       0.66519 

      59       0.68835 
      60       0.71188 

      61       0.73578 

      62       0.76005 
      63       0.78468 

      64       0.80969 

      65       0.83506 
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      66       0.86080 
      67       0.88690 

      68       0.91338 

      69       0.94022 
      70       0.96744 

      71       0.99502 

      72       1.02297 
      73       1.05128 

      74       1.07997 

      75       1.10902 
      76       1.13842 

      77       1.16814 

      78       1.19818 
      79       1.22854 

      80       1.25923 

      81       1.29024 

      82       1.32156 

      83       1.35321 

      84       1.38519 
      85       1.41748 

      86       1.45009 

      87       1.48303 
      88       1.51629 

      89       1.54987 

      90       1.58377 
      91       1.61799 

      92       1.65254 
      93       1.68740 

      94       1.72259 

      95       1.75810 
      96       1.79393 

      97       1.83009 

      98       1.86656 
      99       1.90336 

     100       1.94048 

     101       1.97789 
     102       2.01556 

     103       2.05350 

     104       2.09171 
     105       2.13018 

     106       2.16891 

     107       2.20791 
     108       2.24717 

     109       2.28670 

     110       2.32649 
     111       2.36654 

     112       2.40687 

     113       2.44745 

     114       2.48830 

     115       2.52941 

     116       2.57079 
     117       2.61244 

     118       2.65434 

     119       2.69652 
     120       2.73895 

     121       2.78166 

     122       2.82462 
     123       2.86785 

     124       2.91135 

     125       2.95511 
     126       2.99913 

     127       3.04342 

     128       3.08797 
     129       3.13279 

     130       3.17787 

     131       3.22322 
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     132       3.26883 
     133       3.31471 

     134       3.36085 

     135       3.40725 
     136       3.45392 

     137       3.50085 

     138       3.54805 
     139       3.59551 

     140       3.64324 

     141       3.69123 
     142       3.73949 

     143       3.78801 

     144       3.83680 
     145       3.88585 

     146       3.93516 

     147       3.98474 

     148       4.03458 

     149       4.08469 

     150       4.13507 
     151       4.18567 

     152       4.23649 

     153       4.28752 
     154       4.33875 

     155       4.39020 

     156       4.44185 
     157       4.49371 

     158       4.54578 
     159       4.59805 

     160       4.65054 

     161       4.70323 
     162       4.75614 

     163       4.80925 

     164       4.86257 
     165       4.91610 

     166       4.96983 

     167       5.02378 
     168       5.07793 

     169       5.13230 

     170       5.18687 
     171       5.24165 

     172       5.29664 

     173       5.35183 
     174       5.40724 

     175       5.46285 

     176       5.51867 
     177       5.57470 

     178       5.63094 

     179       5.68739 

     180       5.74405 

     181       5.80091 

     182       5.85799 
     183       5.91527 

     184       5.97276 

     185       6.03046 
     186       6.08836 

     187       6.14648 

     188       6.20481 
     189       6.26334 

     190       6.32208 

     191       6.38103 
     192       6.44019 

     193       6.49956 

     194       6.55913 
     195       6.61892 

     196       6.67891 

     197       6.73911 
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     198       6.79952 
     199       6.86014 

     200       6.92097 

*TLAYER BLAYER NPTS 
   56.0    81.0  201 

*WATER TABLE  VOLUME DRAINED 

       0       0.00000 
       1       0.00018 

       2       0.00072 

       3       0.00163 
       4       0.00290 

       5       0.00453 

       6       0.00652 
       7       0.00888 

       8       0.01160 

       9       0.01468 

      10       0.01812 

      11       0.02193 

      12       0.02610 
      13       0.03063 

      14       0.03552 

      15       0.04078 
      16       0.04639 

      17       0.05237 

      18       0.05872 
      19       0.06542 

      20       0.07249 
      21       0.07992 

      22       0.08771 

      23       0.09587 
      24       0.10439 

      25       0.11327 

      26       0.12253 
      27       0.13221 

      28       0.14229 

      29       0.15277 
      30       0.16367 

      31       0.17497 

      32       0.18669 
      33       0.19880 

      34       0.21133 

      35       0.22426 
      36       0.23761 

      37       0.25135 

      38       0.26551 
      39       0.28008 

      40       0.29505 

      41       0.31043 

      42       0.32621 

      43       0.34241 

      44       0.35901 
      45       0.37602 

      46       0.39344 

      47       0.41126 
      48       0.42950 

      49       0.44814 

      50       0.46718 
      51       0.48662 

      52       0.50644 

      53       0.52663 
      54       0.54719 

      55       0.56813 

      56       0.58944 
      57       0.61113 

      58       0.63319 

      59       0.65562 
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      60       0.67843 
      61       0.70162 

      62       0.72518 

      63       0.74911 
      64       0.77342 

      65       0.79810 

      66       0.82316 
      67       0.84859 

      68       0.87440 

      69       0.90058 
      70       0.92714 

      71       0.95407 

      72       0.98138 
      73       1.00906 

      74       1.03711 

      75       1.06554 

      76       1.09432 

      77       1.12344 

      78       1.15289 
      79       1.18267 

      80       1.21279 

      81       1.24324 
      82       1.27402 

      83       1.30514 

      84       1.33659 
      85       1.36837 

      86       1.40049 
      87       1.43294 

      88       1.46573 

      89       1.49884 
      90       1.53229 

      91       1.56608 

      92       1.60019 
      93       1.63465 

      94       1.66943 

      95       1.70455 
      96       1.74000 

      97       1.77578 

      98       1.81190 
      99       1.84835 

     100       1.88514 

     101       1.92223 
     102       1.95960 

     103       1.99724 

     104       2.03517 
     105       2.07338 

     106       2.11186 

     107       2.15062 

     108       2.18966 

     109       2.22898 

     110       2.26858 
     111       2.30846 

     112       2.34862 

     113       2.38905 
     114       2.42977 

     115       2.47076 

     116       2.51203 
     117       2.55358 

     118       2.59541 

     119       2.63752 
     120       2.67991 

     121       2.72257 

     122       2.76552 
     123       2.80874 

     124       2.85224 

     125       2.89602 
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     126       2.94008 
     127       2.98442 

     128       3.02903 

     129       3.07393 
     130       3.11910 

     131       3.16455 

     132       3.21029 
     133       3.25630 

     134       3.30259 

     135       3.34915 
     136       3.39600 

     137       3.44312 

     138       3.49053 
     139       3.53821 

     140       3.58617 

     141       3.63441 

     142       3.68293 

     143       3.73173 

     144       3.78081 
     145       3.83016 

     146       3.87979 

     147       3.92971 
     148       3.97990 

     149       4.03037 

     150       4.08112 
     151       4.13212 

     152       4.18334 
     153       4.23478 

     154       4.28645 

     155       4.33834 
     156       4.39045 

     157       4.44278 

     158       4.49534 
     159       4.54812 

     160       4.60112 

     161       4.65434 
     162       4.70779 

     163       4.76146 

     164       4.81535 
     165       4.86947 

     166       4.92380 

     167       4.97836 
     168       5.03314 

     169       5.08815 

     170       5.14337 
     171       5.19882 

     172       5.25450 

     173       5.31039 

     174       5.36651 

     175       5.42285 

     176       5.47941 
     177       5.53619 

     178       5.59320 

     179       5.65043 
     180       5.70788 

     181       5.76555 

     182       5.82345 
     183       5.88157 

     184       5.93991 

     185       5.99847 
     186       6.05726 

     187       6.11627 

     188       6.17550 
     189       6.23496 

     190       6.29463 

     191       6.35453 
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     192       6.41465 
     193       6.47500 

     194       6.53557 

     195       6.59635 
     196       6.65737 

     197       6.71860 

     198       6.78006 
     199       6.84174 

     200       6.90364 

*TLAYER BLAYER NPTS 
   81.0  1000.0  201 

*WATER TABLE  VOLUME DRAINED 

       0       0.00000 
       1       0.00018 

       2       0.00072 

       3       0.00163 

       4       0.00290 

       5       0.00453 

       6       0.00652 
       7       0.00888 

       8       0.01160 

       9       0.01468 
      10       0.01812 

      11       0.02193 

      12       0.02610 
      13       0.03063 

      14       0.03552 
      15       0.04078 

      16       0.04639 

      17       0.05237 
      18       0.05872 

      19       0.06542 

      20       0.07249 
      21       0.07992 

      22       0.08771 

      23       0.09587 
      24       0.10439 

      25       0.11327 

      26       0.12253 
      27       0.13221 

      28       0.14229 

      29       0.15277 
      30       0.16367 

      31       0.17497 

      32       0.18669 
      33       0.19880 

      34       0.21133 

      35       0.22426 

      36       0.23761 

      37       0.25135 

      38       0.26551 
      39       0.28008 

      40       0.29505 

      41       0.31043 
      42       0.32621 

      43       0.34241 

      44       0.35901 
      45       0.37602 

      46       0.39344 

      47       0.41126 
      48       0.42950 

      49       0.44814 

      50       0.46718 
      51       0.48662 

      52       0.50644 

      53       0.52663 
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      54       0.54719 
      55       0.56813 

      56       0.58944 

      57       0.61113 
      58       0.63319 

      59       0.65562 

      60       0.67843 
      61       0.70162 

      62       0.72518 

      63       0.74911 
      64       0.77342 

      65       0.79810 

      66       0.82316 
      67       0.84859 

      68       0.87440 

      69       0.90058 

      70       0.92714 

      71       0.95407 

      72       0.98138 
      73       1.00906 

      74       1.03711 

      75       1.06554 
      76       1.09432 

      77       1.12344 

      78       1.15289 
      79       1.18267 

      80       1.21279 
      81       1.24324 

      82       1.27402 

      83       1.30514 
      84       1.33659 

      85       1.36837 

      86       1.40049 
      87       1.43294 

      88       1.46573 

      89       1.49884 
      90       1.53229 

      91       1.56608 

      92       1.60019 
      93       1.63465 

      94       1.66943 

      95       1.70455 
      96       1.74000 

      97       1.77578 

      98       1.81190 
      99       1.84835 

     100       1.88514 

     101       1.92223 

     102       1.95960 

     103       1.99724 

     104       2.03517 
     105       2.07338 

     106       2.11186 

     107       2.15062 
     108       2.18966 

     109       2.22898 

     110       2.26858 
     111       2.30846 

     112       2.34862 

     113       2.38905 
     114       2.42977 

     115       2.47076 

     116       2.51203 
     117       2.55358 

     118       2.59541 

     119       2.63752 
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     120       2.67991 
     121       2.72257 

     122       2.76552 

     123       2.80874 
     124       2.85224 

     125       2.89602 

     126       2.94008 
     127       2.98442 

     128       3.02903 

     129       3.07393 
     130       3.11910 

     131       3.16455 

     132       3.21029 
     133       3.25630 

     134       3.30259 

     135       3.34915 

     136       3.39600 

     137       3.44312 

     138       3.49053 
     139       3.53821 

     140       3.58617 

     141       3.63441 
     142       3.68293 

     143       3.73173 

     144       3.78081 
     145       3.83016 

     146       3.87979 
     147       3.92971 

     148       3.97990 

     149       4.03037 
     150       4.08112 

     151       4.13212 

     152       4.18334 
     153       4.23478 

     154       4.28645 

     155       4.33834 
     156       4.39045 

     157       4.44278 

     158       4.49534 
     159       4.54812 

     160       4.60112 

     161       4.65434 
     162       4.70779 

     163       4.76146 

     164       4.81535 
     165       4.86947 

     166       4.92380 

     167       4.97836 

     168       5.03314 

     169       5.08815 

     170       5.14337 
     171       5.19882 

     172       5.25450 

     173       5.31039 
     174       5.36651 

     175       5.42285 

     176       5.47941 
     177       5.53619 

     178       5.59320 

     179       5.65043 
     180       5.70788 

     181       5.76555 

     182       5.82345 
     183       5.88157 

     184       5.93991 

     185       5.99847 
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     186       6.05726 
     187       6.11627 

     188       6.17550 

     189       6.23496 
     190       6.29463 

     191       6.35453 

     192       6.41465 
     193       6.47500 

     194       6.53557 

     195       6.59635 
     196       6.65737 

     197       6.71860 

     198       6.78006 
     199       6.84174 

     200       6.90364 

 

 

C2 .MIS files 
   4 

 *TOP AND BOTTOM OF LAYER 
     0.0    36.0 

 *NUMBER OF POINTS IN LAYER 

  12 
0.40050         0.0 

0.38442        25.0 
0.36777        50.0 

0.35360        75.0 

0.34171       100.0 
0.32301       150.0 

0.30890       200.0 

0.28396       330.0 

0.26386       500.0 

0.23306      1000.0 

0.17735      5000.0 
0.15042     15000.0 

 *TOP AND BOTTOM OF LAYER 

    36.0    56.0 
 *NUMBER OF POINTS IN LAYER 

  12 

0.35130         0.0 
0.34159        25.0 

0.33127        50.0 

0.32206        75.0 
0.31402       100.0 

0.30080       150.0 

0.29037       200.0 
0.27107       330.0 

0.25478       500.0 

0.22872      1000.0 
0.17852      5000.0 

0.15273     15000.0 

 *TOP AND BOTTOM OF LAYER 
    56.0    81.0 

 *NUMBER OF POINTS IN LAYER 

  12 
0.34790         0.0 

0.33884        25.0 

0.32865        50.0 
0.31928        75.0 

0.31095       100.0 

0.29701       150.0 
0.28589       200.0 

0.26512       330.0 

0.24755       500.0 
0.21955      1000.0 

0.16679      5000.0 
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0.14061     15000.0 
 *TOP AND BOTTOM OF LAYER 

    81.0   152.0 

 *NUMBER OF POINTS IN LAYER 
  12 

0.34790         0.0 

0.33884        25.0 
0.32865        50.0 

0.31928        75.0 

0.31095       100.0 
0.29701       150.0 

0.28589       200.0 

0.26512       330.0 
0.24755       500.0 

0.21955      1000.0 

0.16679      5000.0 

0.14061     15000.0 

C.2.1 

C2 CD .PRJ file 
[Options] 

Project=2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
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Drainage=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

[State] 

stateset=true 

[Analysis] 

DrainMode=2 

DStmax=1.30 
DStorro=0.65 

DrainDepth=105.00,105.00,10 

DrainSpace=1500.00,1500.00,250 
Output=0 

[Crops] 

NumCrop=2 
Crop1=C:\DrainMod\crops\MN_CORN.CIN 

Crop2=C:\DrainMod\crops\MN_Soyb2.cin 

[CropAlias] 
Crop1=C:\DrainMod\crops\MN_CORN.CIN 

Crop2=C:\DrainMod\crops\MN_Soyb2.cin 

[Path] 
Outpath=C:\DrainMod\outputs 
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C2 CD .GEN file 
*** Job Title ***  
Stearns WEATHER STATION, MN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

*** Printout and Input Control *** 
 1 100 C:\DrainMod\outputs                                                                                                 

*** Clim ate ***                                                                  

222222 C:\DrainMod\weather\stearnsprecip.RAI                                                                                
110101 C:\DrainMod\weather\stearnstemp.TEM                                                                                  

1981  1 2010 12 4212  51 0 

 2.00 1.70 1.50 1.00 0.70 0.80 0.80 0.90 1.20 1.40 2.00 2.50 
*** Drainage System Design ***                                                   

 2 

    105.00     68.93   1500.00      1.30      1.40      0.65      9.80     60.00 
           0        2.000000      500.000000 

           1      200.000000      200.000000    5.000000E-04 

           0    0.000000E+00    0.000000E+00    0.000000E+00    0.000000E+00 
      1.00      0.10       .00 

 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 

*** Soils ***                                                                    
    203.00      2.00 

36.00 3.2556.00 2.8781.00 2.87200.0 2.87203.0 2.87 

99     .00 
*** Trafficability ***                                                           

 4 1 5 1 820               3.9       1.2       2.0 
12321232 820               3.9       1.2       2.0 

*** Crop ***                                                                     

     0.300 
 410 818       30.00 

 410 818 

11 

 1 1  3.00 416  3.00 5 4  4.00 517 15.00 6 1 25.00 620 30.00 718 30.00 820 20.00 

 924 10.00 925  3.001231  3.00 

*** Wastewater Irrigation ***                                                    
 0    1 1  10   1  6 

 0 0       0 0       0 0       0 0 

   7.00000   1.00000  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40 
WET *** Wetlands Information *** 

 0 

   1 365 
 30.0  14 

COM *** Combo Drainage Weir Settings *** 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 
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FPE *** Fixed Monthly PET *** 
    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00 

MRA *** Monthly Ranking *** 

 1 
FAC *** Daily PET Factors *** 

 0 

OVR *** Contributing Area Flow *** 
 0        .000                                                                                                                                  

STM *** Soil Temperature ***  

ZA      ZB     TKA     TKB      TB    TLAG   TSNOW   TMELT    CDEG    CICE 
2.50    1.21    0.39    1.33    9.11    8.00    0.00    1.00    5.00        0.35 

Initial Soil Temperature 

 2 
  0.00    0.00 

209.00   12.00 

Initial snow depth(m) & density(kg/m3) 

     0.00   100.00 

Freezing characteristic curve 

 4 
  0.00    0.530 

 -1.00    0.100 

 -3.00    0.010 
-35.00    0.000 

 

C2 CD .DMN file 
*General 
&======= 

&Nrot Ncrop 

   15     2 
&IsNH4 IsUniform   IsYield    IsTemp IsResidue  IsManure 

    .T        .T        .T        .T        .T        .T  

&OutFlag OutPath 
       1  

&IsDRN     IsNIT     IsFLX     IsMCT 

    .F        .F        .F        .F 
*Grid  

&==== 

&DelZ 
  5.0 

&G DEPgrid  DZgrid 

&1   203.0     5.0 
*Field 

&=====                                                                           

&Soil files                                                                       
C:\DrainMod\soils\MNstearns2.MIS                                                 

C:\DrainMod\soils\MNstearns2.WDV                                                 

&ProfDepth    YesWTD    YesDDZ 

     203.0     150.0       0.0 

&L  DEPsoil HydrCond   WltPnt   ClyFrc   SltFrc    Rho_b   SoilpH      K_d 

 1     36.0     3.25    0.150    0.225    0.377     1.49      6.8     2.60 
 2     56.0     2.87    0.153    0.265    0.356     1.73      6.7     2.60 

 3     81.0     2.87    0.141    0.265    0.356     1.73      6.7     2.60 

 4    203.0     2.87    0.141    0.265    0.356     1.73      6.7     2.60 
*Crops 

&===== 

&C  IC Leg Pday Lgrw  PotYld   HI  RSR CrpN ShtN RotN Tl Fr Rt Up Rs Mn  RtCf 
C1   1  .F  120  173 13000.0 0.54 0.10 1.50 0.50 0.50  1  1  1  1  1  0  1.00 

C2   2  .T  125  170 03500.0 0.40 0.10 5.90 2.20 5.50  2  0  2  2  2  0  1.00 

*Tillage 
&======= 

&T    TilDay    PlwDep TilFactor 

 1       -14      20.0      1.00 
 2       -14      20.0       1.0 

*Fertilization 

&============= 



 

226 

&F  AppDay FerType  AddFer  AddInh AppMeth  IncDep 
 1       0       2   175.0    0.00       2     5.0 

&2      -3       3   200.0    0.56       3    15.0 

*Residue Recycling 
&===================== 

&R IsShoot  IsRoot ShootOC  RootOC ShotLgn RootLgn  IncDep 

 1      .T      .T    40.0    40.0     3.5     8.3    20.0 
 2      .T      .T    44.0    44.0     9.1    24.7    20.0 

*Manure Application 

&================== 
&M  AppDay  AddMan   ManOC  ManLgn  ManCNR AppMeth  IncDep 

&1     210  6867.0    42.6     5.7   100.0       1     0.0 

&2     210  6867.0    42.6     5.7   100.0       1     0.0 
*Uptake 

&======                                                                          

&U  FracGrow  FracUptk                                                                   

 1      .000      .000 

 1      .100      .014 

 1      .200      .071 
 1      .300      .200 

 1      .400      .336 

 1      .500      .471 
 1      .600      .650 

 1      .700      .800 

 1      .800      .929 
 1      .900      .993 

 1     1.000     1.000                             
 2      .000      .000 

 2      .100      .014 

 2      .200      .071 
 2      .300      .200 

 2      .400      .336 

 2      .500      .471 
 2      .600      .650 

 2      .700      .800 

 2      .800      .929 
 2      .900      .993 

 2     1.000     1.000 

*Rooting Depths  
&==============                                                                 

&R RootDAY     RootDep                                                             

 1       5        3.00 
 1      35       10.00 

 1      50       20.00 

 1      62       35.00 
 1      74       40.00 

 1      88       40.00 

 1     115       40.00 

 1     164       15.00 

 1     165        3.00 

 1     173        3.00 
 2       1        3.00 

 2      16        8.00 

 2      30       12.00 
 2      42       20.00 

 2      58       25.00 

 2      70       30.00 
 2      84       35.00 

 2      98       35.00 

 2     112       30.00 
 2     126       20.00 

 2     137        5.00 

 2     138        3.00 
 2     140        3.00 

*TRANSport/TRANSformations 

&========================= 
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&   Lambda       Tau      ErrMax     DTmin                                       
     12.00      0.50 1.00000E-04  1.00E-03 

&   Tavg     Amp    Damp     Phi 

&  12.40    19.5   184.0    16.0 
&  pHFlg   pHvol   MaxBufCap    Gama 

       1    7.50 1.00000E+05    50.0 

& Knit_max    Knit_m 
     24.00     09.00  

&     Topt      Beta   

      25.0     0.403  
&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

      0.50      0.60    0.00   0.000     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
    .T     3.5    10.0     6.7     7.2     0.0     0.0     1.0 

& Cinh_max  Cinh_min      Einh   Arrhen1   Arrhen2 

&     0.30      0.05       0.5    38.135   12067.3          

& Kden_max    Kden_m    Alpha1      

      0.75     40.00     0.035      

&     Topt      Beta   
     29.00     0.186  

&  WFPSden       Ewc 

     0.800      1.50 
&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                 

&    WCdis      Kdis     
     0.060      2.00 

& Khyd_max    Khyd_m 
&    120.0      50.0 

&     Topt      Beta   

&     51.6     0.119 
&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

&     0.50      0.70    0.65    0.87     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
&   .T     4.0    10.0     7.0     8.0     0.2     0.5     1.0    

*Organic Matter 

&============== 
&P         K_dec   CNRatio    CNRmin    CNRmax 

 1   1.06849E-02     150.0   

 2   4.05479E-02      15.0  
 3   1.64384E-02      10.0       8.0      20.0  

 4   1.34247E-02     150.0  

 5   5.06849E-02      15.0   
&P         K_dec   CNRatio    CNRmin    CNRmax  PrcntTOC   

 6   2.00000E-02       8.0       3.0      15.0       2.0 

 7   5.47945E-04      16.0      12.0      20.0      55.0 
 8   1.23288E-05      10.0       7.0      10.0      43.0 

&   MaxLtrN  MaxMnrlN 

       02.0      10.0 

&     Topt      Beta   

      30.0     0.186 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
      0.50      0.60    0.15    0.50     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                         
&M    AOMini   PrcntOC  PrcntLgn   CNRatio    IncDep 

 1     375.0      44.0       3.5      80.0       0.0 

 2    7125.0      44.0       3.5      80.0      20.0 
&IniInputFlg  SOMFlg 

          .T       0          

&     TOCmax   Alpha 
&0.70000E+04   0.035   

&O  DEPsom         TOC 

 1     0.0 2.20000E+04 
 1     5.0 2.20000E+04 

 1    10.0 2.20000E+04 

 1    15.0 2.20000E+04 
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 1    20.0 2.15000E+04 
 1    20.1 0.00000E+00 

 1   203.0 0.00000E+00 

*Initial/Boundary Conditions 
&=========================== 

&TopCNO3 TopCNH4 CNH3air  

    0.50    0.50     0.0    
&IniInputFlg 

          .T      

&CNO3ini CNH4ini  
&   30.0     2.0                                              

&I     DEP    CNO3    CNH4                                                                  

 1     0.0   15.00   0.500 
 1   203.0    5.00   0.050 
 

C.2.2 

C2 FD .PRJ file 
[Options] 

Project=2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
Yield=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

PET=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

CREAMS=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
Runoff=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

SoilTemp=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
[General] 

Hydrology=C:\DrainMod\inputs\c2_cs_free.GEN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Runoff=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
FieldRatio=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Nitrogen=C:\DrainMod\inputs\c2_cs_free.DMN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

Salinity=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

[Soils] 

SoilFile=C:\DrainMod\soils\MNstearns2.SIN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

SoilWater=C:\DrainMod\soils\MNstearns2.MIS                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
VolDrained=C:\DrainMod\soils\MNstearns2.WDV                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

[Weather] 
Rainfall=C:\DrainMod\weather\stearnsprecip.RAI                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Temperature=C:\DrainMod\weather\stearnstemp.TEM                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

PET=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                                                                                                                                                          

[Measured] 

WaterTable=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
Drainage=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

[State] 

stateset=true 
[Analysis] 

DrainMode=1 

DStmax=1.30 
DStorro=0.65 

DrainDepth=105.00,105.00,7.5 

DrainSpace=1500.00,1500.00,500 
[Crops] 

NumCrop=2 

Crop1=C:\DrainMod\crops\MN_CORN.CIN 
Crop2=C:\DrainMod\crops\MN_Soyb2.cin 

[CropAlias] 

Crop1=C:\DrainMod\crops\MN_CORN.CIN 
Crop2=C:\DrainMod\crops\MN_Soyb2.cin 

[Path] 

Outpath=C:\DrainMod\outputs 
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C2 FD .GEN file 
*** Job Title ***  
Stearns WEATHER STATION, MN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

*** Printout and Input Control *** 
 1 100 C:\DrainMod\outputs                                                                                                 

*** Climate ***                                                                   

222222 C:\DrainMod\weather\stearnsprecip.RAI                                                                                
110101 C:\DrainMod\weather\stearnstemp.TEM                                                                                  

1981  1 2010 12 4212  51 0 

 2.00 1.70 1.50 1.00 0.70 0.80 0.80 0.90 1.20 1.40 2.00 2.50 
*** Drainage System Design ***                                                   

 1 

    105.00     68.93   1500.00      1.30      1.40      0.65      9.80     60.00 
           0        2.000000      500.000000 

           1      200.000000      200.000000    5.000000E-04 

           0    0.000000E+00    0.000000E+00    0.000000E+00    0.000000E+00 
      0.01      0.01       .00 

 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 

*** Soils ***                                                                    
    203.00      2.00 

36.00 3.2556.00 2.8081.00 2.87200.0 2.87203.0 2.87 

99     .00 
*** Trafficability  ***                                                           

 4 1 5 1 820               3.9       1.2       2.0 
12321232 820               3.9       1.2       2.0 

*** Crop ***                                                                     

     0.300 
 410 818       30.00 

 410 818 

11 

 1 1  3.00 416  3.00 5 4  4.00 517 15.00 6 1 25.00 620 30.00 718 30.00 820 20.00 

 924 10.00 925  3.001231  3.00 

*** Wastewater Irrigation ***                                                    
 0    1 1  10   1  6 

 0 0       0 0       0 0       0 0 

   7.00000   1.00000  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40 
WET *** Wetlands Information *** 

 0 

   1 365 
 30.0  14 

COM *** Combo Drainage Weir Settings *** 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 
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FPE *** Fixed Monthly PET *** 
    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00 

MRA *** Monthly Ranking ***  

 1 
FAC *** Daily PET Factors *** 

 0 

OVR *** Contributing Area Flow *** 
 0        .000                                                                                                                                  

STM *** Soil Temperature *** 

ZA      ZB     TKA     TKB      TB    TLAG   TSNOW   TMELT    CDEG    CICE 
2.50    1.21    0.39    1.33    9.11    8.00    0.00    1.00    5.00        0.35 

Initial Soil Temperature 

 2 
  0.00    0.00 

209.00   12.00 

Initial snow depth(m) & density(kg/m3) 

     0.00   100.00 

Freezing characteristic curve 

 4 
  0.00    0.530 

 -1.00    0.100 

 -3.00    0.010 
-35.00    0.000 

 

C2 FD .DMN file 
*General 

&======= 

&Nrot Ncrop 
   15     2 

&IsNH4 IsUniform   IsYield    IsTemp IsResidue  IsManure 

    .T        .T        .T        .T        .T        .T  

&OutFlag OutPath 

       1  

&IsDRN     IsNIT     IsFLX     IsMCT 
    .F        .F        .F        .F 

*Grid  

&==== 
&DelZ 

  5.0 

&G DEPgrid  DZgrid 
&1   203.0     5.0 

*Field 

&=====                                                                           
&Soil files                                                                       

C:\DrainMod\soils\MNstearns2.MIS                                                 

C:\DrainMod\soils\MNstearns2.WDV                                                 
&ProfDepth    YesWTD    YesDDZ 

     203.0     150.0       0.0 

&L  DEPsoil HydrCond   WltPnt   ClyFrc   SltFrc    Rho_b   SoilpH      K_d 
 1     36.0     3.25    0.150    0.225    0.377     1.49      6.8     2.60 

 2     56.0     2.87    0.153    0.265    0.356     1.73      6.7     2.60 

 3     81.0     2.87    0.141    0.265    0.356     1.73      6.7     2.60 
 4    203.0     2.87    0.141    0.265    0.356     1.73      6.7     2.60 

*Crops 

&===== 
&C  IC Leg Pday Lgrw  PotYld   HI  RSR CrpN ShtN RotN Tl Fr Rt Up Rs Mn  RtCf 

C1   1  .F  120  173 13000.0 0.54 0.10 1.50 0.50 0.50  1  1  1  1  1  0  1.00 

C2   2  .T  125  170 03500.0 0.40 0.10 5.90 2.20 5.50  2  0  2  2  2  0  1.00 
*Tillage 

&======= 

&T    TilDay    PlwDep TilFactor 
 1       -14      20.0      1.00 

 2       -14      20.0       1.0 

*Fertilization 
&============= 

&F  AppDay FerType  AddFer  AddInh AppMeth  IncDep 
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 1       0       2   175.0    0.00       2     5.0 
&2      -3       3   200.0    0.56       3    15.0 

*Residue Recycling 

&===================== 
&R IsShoot  IsRoot ShootOC  RootOC ShotLgn RootLgn  IncDep 

 1      .T      .T    40.0    40.0     3.5     8.3    20.0 

 2      .T      .T    44.0    44.0     9.1    24.7    20.0 
*Manure Application 

&================== 

&M  AppDay  AddMan   ManOC  ManLgn  ManCNR AppMeth  IncDep 
&1     210  6867.0    42.6     5.7   100.0       1     0.0 

&2     210  6867.0    42.6     5.7   100.0       1     0.0 

*Uptake 
&======                                                                          

&U  FracGrow  FracUptk                                                                   

 1      .000      .000 

 1      .100      .014 

 1      .200      .071 

 1      .300      .200 
 1      .400      .336 

 1      .500      .471 

 1      .600      .650 
 1      .700      .800 

 1      .800      .929 

 1      .900      .993 
 1     1.000     1.000                             

 2      .000      .000 
 2      .100      .014 

 2      .200      .071 

 2      .300      .200 
 2      .400      .336 

 2      .500      .471 

 2      .600      .650 
 2      .700      .800 

 2      .800      .929 

 2      .900      .993 
 2     1.000     1.000 

*Rooting Depths  

&==============                                                                 
&R RootDAY     RootDep                                                             

 1       5        3.00 

 1      35       10.00 
 1      50       20.00 

 1      62       35.00 

 1      74       40.00 
 1      88       40.00 

 1     115       40.00 

 1     164       15.00 

 1     165        3.00 

 1     173        3.00 

 2       1        3.00 
 2      16        8.00 

 2      30       12.00 

 2      42       20.00 
 2      58       25.00 

 2      70       30.00 

 2      84       35.00 
 2      98       35.00 

 2     112       30.00 

 2     126       20.00 
 2     137        5.00 

 2     138        3.00 

 2     140        3.00 
*TRANSport/TRANSformations 

&========================= 

&   Lambda       Tau      ErrMax     DTmin                                       
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     12.00      0.50 1.00000E-04  1.00E-03 
&   Tavg     Amp    Damp     Phi 

&  12.40    19.5   184.0    16.0 

&  pHFlg   pHvol   MaxBufCap    Gama 
       1    7.50 1.00000E+05    50.0 

& Knit_max    Knit_m 

     24.00     09.00  
&     Topt      Beta   

      25.0     0.403  

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
      0.50      0.60    0.00   0.000     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .T     3.5    10.0     6.7     7.2     0.0     0.0     1.0 
& Cinh_max  Cinh_min      Einh   Arrhen1   Arrhen2 

&     0.30      0.05       0.5    38.135   12067.3          

& Kden_max    Kden_m    Alpha1      

      0.75     40.00     0.035      

&     Topt      Beta   

     29.00     0.186  
&  WFPSden       Ewc 

     0.800      1.50 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
    .F                                                 

&    WCdis      Kdis     

     0.060      2.00 
& Khyd_max    Khyd_m 

&    120.0      50.0 
&     Topt      Beta   

&     51.6     0.119 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
&     0.50      0.70    0.65    0.87     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

&   .T     4.0    10.0     7.0     8.0     0.2     0.5     1.0    
*Organic Matter 

&============== 

&P         K_dec   CNRatio    CNRmin    CNRmax 
 1   1.06849E-02     150.0   

 2   4.05479E-02      15.0  

 3   1.64384E-02      10.0       8.0      20.0  
 4   1.34247E-02     150.0  

 5   5.06849E-02      15.0   

&P         K_dec   CNRatio    CNRmin    CNRmax  PrcntTOC   
 6   2.00000E-02       8.0       3.0      15.0       2.0 

 7   5.47945E-04      16.0      12.0      20.0      55.0 

 8   1.23288E-05      10.0       7.0      10.0      43.0 
&   MaxLtrN  MaxMnrlN 

       02.0      10.0 

&     Topt      Beta   

      30.0     0.186 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

      0.50      0.60    0.15    0.50     1.0 
&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                         

&M    AOMini   PrcntOC  PrcntLgn   CNRatio    IncDep 
 1     375.0      44.0       3.5      80.0       0.0 

 2    7125.0      44.0       3.5      80.0      20.0 

&IniInputFlg  SOMFlg 
          .T       0          

&     TOCmax   Alpha 

&0.70000E+04   0.035   
&O  DEPsom         TOC 

 1     0.0 2.20000E+04 

 1     5.0 2.20000E+04 
 1    10.0 2.20000E+04 

 1    15.0 2.20000E+04 

 1    20.0 2.15000E+04 
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 1    20.1 0.00000E+00 
 1   203.0 0.00000E+00 

*Initial/Boundary Conditions 

&=========================== 
&TopCNO3 TopCNH4 CNH3air  

    0.50    0.50     0.0    

&IniInputFlg 
          .T      

&CNO3ini CNH4ini  

&   30.0     2.0                                              
&I     DEP    CNO3    CNH4                                                                  

 1     0.0   15.00   0.500 

 1   203.0    5.00   0.050 
 

C.2.3 

C2 CD .YR file 
          ----------------------------------------------------- 

          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 
          ----------------------------------------------------- 

 

Stearns WEATHER STATION, MN                                                      
                                                                                 

********************************************************************************  
 

  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 13:48 

 input file:   C:\DrainMod\inputs\c2_cs_cd_update.prj           
 parameters:    controlled drainage        and yields calculated      

               drain spacing =    1500. cm   drain depth =  105.0 cm 

------------------------------------------------------------------------ 

 

 YEAR RAINFALL INFILTR   ET     DRAIN   RUNOFF DRYDAYS WORKDAYS  SEW    PUMPV  SLOPSP  VERTSP   LATSP  

DRN+SP 
 1981  68.00    65.58   45.59   21.19    2.42   43.00    72.24  112.4   -1.00     .00    2.19     .00   23.38 

 1982  82.82    77.32   45.59   25.28    5.50   60.00    28.33   61.5    -.97     .00    2.28     .00   27.56 

 1983  86.88    79.06   51.61   25.00    7.81   18.00    65.87   72.4    -.83     .00    2.71     .00   27.71 
 1984  90.37    84.37   43.44   39.15    6.00   57.00    42.45  110.8   -1.15     .00    2.75     .00   41.90 

 1985  80.16    74.47   48.36   24.93    5.70   20.00    39.45   74.1   -1.18     .00    2.48     .00   27.41 

 1986 112.09    94.58   49.49   42.32   17.51   48.00    40.15  208.1   -1.76     .00    2.67     .00   44.99 
 1987  39.22    39.22   40.06     .03     .00   92.00    82.27     .0    -.15     .00    1.34     .00    1.37 

 1988  48.47    48.25   35.86    6.07     .22  109.00    69.15     .0    -.54     .00    1.82     .00    7.89 

 1989  59.14    58.03   42.55   14.71    1.11   46.00    55.11    7.7    -.55     .00    2.38     .00   17.09 
 1990  72.66    70.28   47.00   22.86    2.38   61.00    43.78   16.5   -1.17     .00    2.36     .00   25.23 

 1991  88.27    82.56   48.63   27.90    5.71   33.00    51.03  135.2   -1.48     .00    2.53     .00   30.44 

 1992  59.99    59.87   39.01   18.01     .12   60.00    54.07   28.2   -1.22     .00    2.73     .00   20.74 
 1993  87.89    84.57   45.91   35.66    3.32   14.00    41.96  174.1   -1.32     .00    2.98     .00   38.64 

 1994  78.34    73.34   50.44   21.59    5.00   52.00    52.74   28.1   -1.13     .00    2.47     .00   24.07 

 1995  75.45    69.74   47.34   21.32    5.70   33.00    60.55   75.9    -.54     .00    2.28     .00   23.60 
 1996  59.01    53.04   30.32   18.30    5.97   99.00    50.07     .4    -.63     .00    2.28     .00   20.58 

 1997  75.18    65.65   45.16   19.15    9.53   44.00    59.13  101.9    -.96     .00    2.53     .00   21.67 

 1998  87.15    85.36   52.84   29.56    1.79   57.00    47.12   83.3   -1.62     .00    2.67     .00   32.23 
 1999  64.67    60.78   44.84   18.66    3.89   51.00    59.78   94.7    -.93     .00    1.97     .00   20.63 

 2000  68.05    66.85   42.41   16.62    1.20   87.00    52.41   66.4   -1.62     .00    2.26     .00   18.88 

 2001  81.44    70.85   38.56   29.86   10.59   73.00    59.36   38.9    -.51     .00    2.17     .00   32.04 
 2002 108.01    87.36   50.17   35.40   20.64   21.00    45.17  150.3   -1.78     .00    2.93     .00   38.33 

 2003  67.12    63.64   42.96   17.87    3.48   49.00    49.99   57.5   -1.34     .00    2.43     .00   20.29 

 2004  83.42    83.01   48.34   31.32     .41   39.00    30.14   87.9   -1.59     .00    2.78     .00   34.10 
 2005  94.67    82.98   50.26   30.01   11.69   40.00    54.13  170.1   -1.32     .00    2.67     .00   32.68 

 2006  65.33    63.22   43.88   17.32    2.11   82.00    53.00   13.7   -1.16     .00    2.39     .00   19.71 

 2007  71.55    66.59   44.02   23.98    4.96   74.00    55.53   45.8    -.77     .00    2.26     .00   26.24 
 2008  78.36    73.98   43.61   23.98    4.38   62.00    39.51   52.2    -.86     .00    2.45     .00   26.43 

 2009  88.44    76.49   45.69   31.71   11.96   39.00    62.47   98.4   -1.06     .00    2.55     .00   34.25 

 2010  92.99    82.85   51.12   25.52   10.14   65.00    51.49   90.9   -1.59     .00    2.42     .00   27.94 
 

 AVG   77.17    71.46   45.17   23.84    5.71   54.27    52.28   75.2   -1.09     .00    2.42     .00   26.27 
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C2 CD .YLD file  
          ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 *  

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

Stearns WEATHER STATION, MN                                                      

                                                                                 
********************************************************************************  

 

 
 IF NO RESULTS WERE PRINTED , CHECK THE *.GEN FILE 

 MAKE SURE THE SIMULATION PERIOD MATCH THE *.RAI, 

 *.PET FILES . 
 

  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 13:48 

 input file:   C:\DrainMod\inputs\c2_cs_cd_update.prj           
 parameters:    controlled drainage        and yields calculated      

               drain spacing =    1500. cm   drain depth =  105.0 cm 

------------------------------------------------------------------------ 
 

  

  
               C:\DrainMod\crops\MN_CORN.CIN                      

  
        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 

       --------------   ----   ----   ----     ----------------------------------------- 
 

 

1981     20.4   1.1       119.   0. 288.        86.7    98.8   100.0   100.0    85.7 

1983     23.2   8.8       119.   0. 288.        84.6    90.3   100.0   100.0    76.4 

1985     13.0   5.7       119.   0. 288.        92.3    93.8   100.0   100.0    86.5 

1987       .0  21.3       119.   0. 288.       100.0    76.6   100.0   100.0    76.6 
1989      1.5  21.3       119.   0. 288.       100.0    76.6   100.0   100.0    76.6 

1991     27.6    .0       119.   0. 288.        81.3   100.0   100.0   100.0    81.3 

1993     46.7   1.8       119.   0. 288.        67.0    98.0   100.0   100.0    65.6 
1995     16.6   5.2       119.   0. 288.        89.6    94.3   100.0   100.0    84.5 

1997     13.4  10.5       119.   0. 288.        92.0    88.4   100.0   100.0    81.3 

1999     18.9   1.2       119.   0. 288.        87.8    98.6   100.0   100.0    86.6 
2001      8.3  33.6       119.   0. 288.        95.8    63.0   100.0   100.0    60.3 

2003     18.4   3.1       119.   0. 288.        88.2    96.6   100.0   100.0    85.2 

2005     22.7  26.7       119.   0. 288.        84.9    70.6   100.0   100.0    60.0 
2007      1.7  49.0       119.   0. 288.       100.0    46.1   100.0   100.0    46.1 

2009      3.6   4.2       119.   0. 288.        99.3    95.4   100.0   100.0    94.7 

 
 AVG     15.7  12.9       119.   0. 288.        90.0    85.8   100.0   100.0    76.5 

  

  
               C:\DrainMod\crops\MN_Soyb2.cin                     

  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 
       excess drought   date   delay  date     excess drought  delay  salinity overall 

       --------------   ----   ----   ----     ----------------------------------------- 

 
 

1982      2.9   3.5       139.   0. 292.       100.0    74.6   100.0   100.0    74.6 

1984      9.3   2.7       139.   0. 292.        96.5    80.6   100.0   100.0    77.8 
1986     29.4    .3       139.   0. 292.        82.4    97.9   100.0   100.0    80.7 

1988       .0   6.0       139.   0. 292.       100.0    56.9   100.0   100.0    56.9 

1990      2.1   1.7       139.   0. 292.       100.0    87.8   100.0   100.0    87.8 
1992      5.4    .7       139.   0. 292.        99.2    94.7   100.0   100.0    94.0 

1994      5.0    .4       139.   0. 292.        99.5    97.4   100.0   100.0    96.9 

1996       .1   7.7       139.   0. 292.       100.0    44.5   100.0   100.0    44.5 
1998     16.2   1.0       139.   0. 292.        91.7    93.1   100.0   100.0    85.3 

2000     11.7   2.8       139.   0. 292.        94.8    80.0   100.0   100.0    75.8 
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2002     30.2    .4       139.   0. 292.        81.8    97.5   100.0   100.0    79.8 
2004     13.9   1.3       139.   0. 292.        93.2    90.8   100.0   100.0    84.7 

2006      3.4   5.1       139.   0. 292.       100.0    63.3   100.0   100.0    63.3 

2008      6.8   2.6       139.   0. 292.        98.2    81.4   100.0   100.0    80.0 
2010     21.9    .8       139.   0. 292.        87.7    94.5   100.0   100.0    82.8 

 

 AVG     10.6   2.5       139.   0. 292.        95.0    82.3   100.0   100.0    77.7 
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C2 CD .YNP file 
ANNUAL RATES OF SIMULATED NITROGEN PROCESSES 
 ============================================ 

 

=======================================================================================================================================
===================================================================== 

 Year              Fertilizer          Rainfall   Mineral-          Immobil-   Nitrif -            Plant         N          Drainage            Runoff         Vert Seep   Denitri-   Volati-          Profile 

                  Application        Deposition   ization           ization    icat'n            Uptake  Fixation              Loss              Loss              Loss   ficat'n   lizat'n              Mass 

  

                NO3-N   NH4-N     NO3-N   NH4-N     NH4-N     NO3-N   NH4-N     NO3-N     NO3-N   NH4-N               NO3-N   NH4-N     NO3-N   NH4-N     NO3-N   NH4-N     NO3-N     

NH4-N     NO3-N   NH4-N 
  

                                              (all in Kg/ha) 

=======================================================================================================================================
=================================================================== 

  

 1981   365      0.00  175.00      3.41    3.41     74.65     46.74   66.61    149.57     67.84   57.15      0.00     32.56    0.40      0.26    0.09      1.30    0.01     20.32      0.00     56.24    4.35 
 1982   365      0.00    0.00      4.14    4.14    122.01      0.00    0.01     41.69     28.58   78.90    186.35     23.19    0.14      0.26    0.16      1.78    0.02     10.60      0.00     36.86    8.37 

 1983   365      0.00  175.00      4.35    4.35    120.43      5.82   14.75    235.84    149.37   49.92      0.00     32.94    0.26      1.22    0.35      1.99    0.02     36.13      0.00     48.76    5.64 

 1984   366      0.00    0.00      4.52    4.52    137.13      0.00    0.02     54.50     33.28   81.31    183.81     27.80    0.40      0.45    0.24      1.48    0.02     14.81      0.00     29.16    9.66 
 1985   365      0.00  175.00      4.01    4.01    121.91      8.95   13.28    226.95    153.66   64.83      0.00     21.91    0.20      0.87    0.28      1.18    0.02     34.81      0.00     37.97    3.73 

 1986   365      0.00    0.00      5.60    5.60    179.00      0.00    0.18     57.20     37.09  122.99    171.66     22.25    0.26      0.92    0.57      1.08    0.02      9.18      0.00     28.66    5.01 

 1987   365      0.00  175.00      1.96    1.96     57.08      9.03    5.44    210.41    181.16   19.84      0.00      0.67    0.01      0.00    0.00      0.55    0.01      8.37      0.00     41.00    2.63 
 1988   366      0.00    0.00      2.42    2.42    131.93      0.27    0.23     67.01     58.69   60.92    101.36      5.75    0.05      0.05    0.01      0.71    0.01     11.08      0.00     33.67    8.08 

 1989   365      0.00  175.00      2.96    2.96     78.54      3.44   14.80    226.55    183.21   17.79      0.00      9.67    0.20      0.16    0.07      0.80    0.02     22.49      0.00     43.00    4.24 
 1990   365      0.00    0.00      3.63    3.63    167.65      0.00    0.36     60.47     35.58  108.31    198.90     17.02    0.08      0.51    0.10      0.71    0.01     11.87      0.00     41.09    5.16 

 1991   365      0.00  175.00      4.42    4.42    146.08      4.57   17.60    260.02    151.01   46.98      0.00     49.67    0.14      1.33    0.32      0.90    0.01     47.81      0.00     49.88    4.30 

 1992   366      0.00    0.00      3.00    3.00    155.87      0.00    0.39     46.90     34.20  108.43    225.70     16.65    0.13      0.00    0.00      1.20    0.01      7.88      0.00     39.84    6.64 
 1993   365      0.00  175.00      4.39    4.39    147.62      1.62   23.39    265.49    133.15   38.95      0.00     59.15    0.45      0.92    0.18      1.63    0.01     44.34      0.00     68.76    4.02 

 1994   365      0.00    0.00      3.92    3.92    195.08      0.00    0.09     75.49     50.43  121.02    218.86     25.52    0.16      0.86    0.22      1.44    0.01     13.95      0.00     55.85    4.72 

 1995   365      0.00  175.00      3.77    3.77    124.20      0.24   10.04    233.29    153.79   59.19      0.00     35.34    0.27      1.37    0.29      1.63    0.01     30.97      0.00     69.27    3.36 
 1996   366      0.00    0.00      2.95    2.95    125.20      0.00    0.16     71.08     53.76   51.75     60.69     23.21    0.12      0.92    0.30      1.58    0.01     10.95      0.00     52.53    7.08 

 1997   365      0.00  175.00      3.76    3.76    125.55     14.98   23.16    244.80    174.94   38.33      0.00     26.04    0.15      0.81    0.49      1.72    0.01     28.59      0.00     53.44    3.00 

 1998   365      0.00    0.00      4.36    4.36    180.63      0.07    0.73     63.05     36.02  114.71    186.36     28.11    0.11      0.19    0.07      1.77    0.01     13.43      0.00     40.74    8.24 
 1999   365      0.00  175.00      3.23    3.23     89.95      1.90   11.41    213.23    136.43   46.27      0.00     22.86    0.71      1.40    0.99      1.18    0.00     38.04      0.00     54.72    2.68 

 2000   366      0.00    0.00      3.40    3.40    178.62      0.51    0.84     73.61     50.09  104.88    127.90     18.22    0.05      0.05    0.05      1.10    0.00     17.97      0.00     43.61    4.33 

 2001   365      0.00  175.00      4.07    4.07     85.25      3.63    8.80    233.59    139.29   18.94      0.00     32.84    0.22      1.07    0.55      1.00    0.00     33.13      0.00     69.85    5.22 
 2002   365      0.00    0.00      5.41    5.41    218.71      0.00    0.00     85.41     74.60  132.02    105.57     35.12    0.20      1.10    0.79      1.47    0.00     14.17      0.00     32.88    8.77 

 2003   365      0.00  175.00      3.36    3.36    132.53      0.82    6.31    262.97    157.12   47.17      0.00     26.62    0.08      1.06    0.16      1.45    0.00     44.84      0.00     67.27    2.03 

 2004   366      0.00    0.00      4.17    4.17    170.39      0.00    0.14     55.09     33.19  111.62    198.88     33.99    0.07      0.04    0.02      1.56    0.00     14.66      0.00     43.05    8.64 
 2005   365      0.00  175.00      4.74    4.74    116.80      3.17   13.56    254.61    125.52   31.93      0.00     51.37    0.28      2.64    0.63      1.63    0.00     47.03      0.00     70.30    2.47 

 2006   365      0.00    0.00      3.27    3.27    154.18      0.00    0.17     81.72     63.46   72.12    112.38     21.60    0.07      0.50    0.09      1.41    0.00     18.99      0.00     49.59    4.80 

 2007   365      0.00  175.00      3.58    3.58     65.79      4.80    6.81    231.76    113.60    7.37      0.00     32.95    0.14      0.79    0.29      1.44    0.00     37.33      0.00     93.63    1.61 
 2008   366      0.00    0.00      3.92    3.92    151.61      0.00    0.00     59.61     37.44   91.83    189.37     38.02    0.10      0.85    0.20      1.59    0.00     13.40      0.00     65.97    4.32 

 2009   365      0.00  175.00      4.42    4.42    125.06      4.12   10.74    236.51    185.71   54.95      0.00     38.42    0.14      1.23    0.59      2.02    0.00     31.77      0.00     43.13    4.50 

 2010   365      0.00    0.00      4.65    4.65    199.16      0.22    1.08     70.18     43.06  126.46    172.25     19.38    0.05      0.82    0.40      1.90    0.00     14.56      0.00     36.87    8.54
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C.2.4 

C2 FD .YR file 
                    ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

Stearns WEATHER STATION, MN                                                      

                                                                                 
***************************** ***************************************************  

 

 
 

  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 13:50 

 input file:   C:\DrainMod\inputs\c2_cs_free.prj                

 parameters:    free drainage              and yields calculated      

               drain spacing =    1500. cm   drain depth =  105.0 cm 

------------------------------------------------------------------------ 
 

 

 
 YEAR RAINFALL INFILTR   ET     DRAIN   RUNOFF DRYDAYS WORKDAYS  SEW    PUMPV  SLOPSP  VERTSP   LATSP  

DRN+SP 

 1981  68.00    66.14   43.67   24.12    1.85   51.00    91.88   74.7     .00     .00    1.75     .00   25.87 
 1982  82.82    80.01   42.48   34.02    2.82   74.00    60.60   56.6     .00     .00    1.82     .00   35.84 

 1983  86.88    82.57   49.95   30.86    4.31   25.00    86.31   51.6     .00     .00    1.95     .00   32.81 
 1984  90.37    87.03   41.55   44.05    3.34   69.00    65.14  105.5     .00     .00    1.94     .00   45.99 

 1985  80.16    77.30   46.83   28.10    2.86   30.00    80.23   68.9     .00     .00    1.90     .00   30.00 

 1986 112.09   104.95   48.42   54.37    7.14   58.00    56.18  111.6     .00     .00    2.13     .00   56.50 
 1987  39.22    39.22   38.80    1.28     .00   94.00    94.00     .0     .00     .00    1.15     .00    2.44 

 1988  48.47    48.47   34.15   10.72     .00  131.00    89.15     .0     .00     .00    1.48     .00   12.20 

 1989  59.14    59.14   40.68   16.72     .00   54.00    81.38    7.7     .00     .00    1.76     .00   18.48 
 1990  72.66    72.66   43.46   29.04     .00   77.00    71.94    1.0     .00     .00    1.79     .00   30.84 

 1991  88.27    87.16   46.39   37.19    1.11   42.00    73.19   36.8     .00     .00    1.88     .00   39.07 

 1992  59.99    59.99   36.94   21.26     .00   71.00    79.21    7.0     .00     .00    1.81     .00   23.07 
 1993  87.89    86.73   44.40   40.27    1.16   19.00    69.50   70.6     .00     .00    2.05     .00   42.32 

 1994  78.34    78.27   47.88   28.42     .07   69.00    77.82     .1     .00     .00    1.83     .00   30.25 

 1995  75.45    72.43   45.64   25.23    3.02   43.00    81.67   70.0     .00     .00    1.87     .00   27.09 
 1996  59.01    58.13   30.32   26.10     .88   99.00    81.38     .4     .00     .00    1.69     .00   27.79 

 1997  75.18    71.48   44.21   25.54    3.70   47.00    81.88   24.8     .00     .00    1.82     .00   27.36 

 1998  87.15    86.94   48.82   36.47     .20   70.00    73.77   31.9     .00     .00    1.96     .00   38.42 
 1999  64.67    61.63   42.73   20.26    3.04   58.00    86.05   94.7     .00     .00    1.42     .00   21.69 

 2000  68.05    68.05   39.71   23.55     .00   95.00    86.33   17.2     .00     .00    1.64     .00   25.19 

 2001  81.44    76.94   37.04   38.14    4.50   81.00    68.49   15.4     .00     .00    1.58     .00   39.71 
 2002 108.01    96.09   48.61   45.56   11.92   28.00    67.05  105.4     .00     .00    2.08     .00   47.64 

 2003  67.12    66.19   40.28   23.68     .93   56.00    81.16   28.6     .00     .00    1.87     .00   25.54 

 2004  83.42    83.28   44.57   36.82     .14   73.00    68.03   49.2     .00     .00    1.97     .00   38.79 

 2005  94.67    89.60   48.61   39.32    5.07   44.00    81.15  114.1     .00     .00    1.90     .00   41.23 

 2006  65.33    64.85   40.84   20.45     .48   97.00    80.57     .0     .00     .00    1.80     .00   22.25 

 2007  71.55    70.63   43.13   29.06     .92   76.00    79.21   29.6     .00     .00    1.79     .00   30.86 
 2008  78.36    78.36   41.79   33.14     .00   73.00    49.06   49.4     .00     .00    1.90     .00   35.04 

 2009  88.44    83.82   44.24   38.91    4.63   43.00    85.10   43.4     .00     .00    1.92     .00   40.84 

 2010  92.99    86.99   48.23   34.69    6.00   86.00    78.67   61.2     .00     .00    1.88     .00   36.57 
 

 AVG   77.17    74.83   43.15   29.91    2.34   64.43    76.87   44.2     .00     .00    1.81     .00   31.72 

 

C2 FD .YLD file  
                    ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

Stearns WEATHER STATION, MN                                                      
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********************************************************************************  
 

 

 IF NO RESULTS WERE PRINTED , CHECK THE *.GEN FILE 
 MAKE SURE THE SIMULATION PERIOD MATCH THE *.RAI, 

 *.PET FILES . 

 
  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 13:50 

 input file:   C:\DrainMod\inputs\c2_cs_free.prj                

 parameters:    free drainage              and yields calculated      
               drain spacing =    1500. cm   drain depth =  105.0 cm 

------------------------------------------------------------------------ 

 
  

  

               C:\DrainMod\crops\MN_CORN.CIN                      

  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 
       --------------   ----   ----   ----     ----------------------------------------- 

 

 
1981      9.7   4.2       119.   0. 288.        94.8    95.4   100.0   100.0    90.4 

1983     16.5  13.1       119.   0. 288.        89.6    85.6   100.0   100.0    76.7 

1985     13.0   9.9       119.   0. 288.        92.3    89.1   100.0   100.0    82.2 
1987       .0  23.9       119.   0. 288.       100.0    73.8   100.0   100.0    73.8 

1989      1.5  26.2       119.   0. 288.       100.0    71.2   100.0   100.0    71.2 
1991      2.8    .1       119.   0. 288.        99.9    99.9   100.0   100.0    99.7 

1993     19.1   4.9       119.   0. 288.        87.7    94.6   100.0   100.0    82.9 

1995     15.3   8.3       119.   0. 288.        90.5    90.9   100.0   100.0    82.3 
1997      2.4  10.7       119.   0. 288.       100.0    88.2   100.0   100.0    88.2 

1999     18.9   4.2       119.   0. 288.        87.8    95.4   100.0   100.0    83.7 

2001      3.4  39.2       119.   0. 288.        99.5    56.9   100.0   100.0    56.6 
2003      9.1   5.5       119.   0. 288.        95.1    94.0   100.0   100.0    89.4 

2005     12.6  31.9       119.   0. 288.        92.5    64.9   100.0   100.0    60.0 

2007       .6  49.2       119.   0. 288.       100.0    45.9   100.0   100.0    45.9 
2009       .7   4.2       119.   0. 288.       100.0    95.3   100.0   100.0    95.3 

 

 AVG      8.4  15.7       119.   0. 288.        95.3    82.7   100.0   100.0    78.6 
  

  

               C:\DrainMod\crops\MN_Soyb2.cin                     
  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 
       --------------   ----   ----   ----     ----------------------------------------- 

 

 

1982      2.5   4.1       139.   0. 292.       100.0    70.1   100.0   100.0    70.1 

1984      8.9   3.2       139.   0. 292.        96.8    77.1   100.0   100.0    74.6 

1986     16.9    .3       139.   0. 292.        91.1    97.6   100.0   100.0    89.0 
1988       .0   6.0       139.   0. 292.       100.0    56.6   100.0   100.0    56.6 

1990       .1   3.1       139.   0. 292.       100.0    77.8   100.0   100.0    77.8 

1992      1.3   1.2       139.   0. 292.       100.0    91.3   100.0   100.0    91.3 
1994       .0    .7       139.   0. 292.       100.0    94.7   100.0   100.0    94.7 

1996       .1   7.7       139.   0. 292.       100.0    44.5   100.0   100.0    44.5 

1998      5.5   1.7       139.   0. 292.        99.1    87.8   100.0   100.0    87.1 
2000      3.3   3.8       139.   0. 292.       100.0    72.6   100.0   100.0    72.6 

2002     20.5    .5       139.   0. 292.        88.7    96.2   100.0   100.0    85.3 

2004      7.5   2.4       139.   0. 292.        97.7    82.5   100.0   100.0    80.6 
2006       .0   5.7       139.   0. 292.       100.0    59.1   100.0   100.0    59.1 

2008      6.4   3.0       139.   0. 292.        98.5    78.5   100.0   100.0    77.4 

2010     15.6   1.3       139.   0. 292.        92.1    90.9   100.0   100.0    83.8 
 

 AVG      5.9   3.0       139.   0. 292.        97.6    78.5   100.0   100.0    76.3
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C2 FD .YNP file 
ANNUAL RATES OF SIMULATED NITROGEN PROCESSES 
 ============================================ 

 

=======================================================================================================================================
===================================================================== 

 Year              Fertilizer          Rainfall   Mineral-          Immobil-   Nitrif -            Plant         N          Drainage            Runoff         Vert Seep   Denitri-   Volati-          Profile 

                  Application        Deposition   ization           ization    icat'n            Uptake  Fixation              Loss              Loss              Loss   ficat'n   lizat'n              Mass 

  

                NO3-N   NH4-N     NO3-N   NH4-N     NH4-N     NO3-N   NH4-N     NO3-N     NO3-N   NH4-N               NO3-N   NH4-N     NO3-N   NH4-N     NO3-N   NH4-N     NO3-N     

NH4-N     NO3-N   NH4-N 
  

                                              (all in Kg/ha) 

=======================================================================================================================================
===================================================================== 

  

 1981   365      0.00  175.00      3.41    3.41     70.21     45.57   64.13    150.18     67.40   54.83      0.00     32.53    0.35      0.19    0.08      1.08    0.01     17.74      0.00     60.52    4.22 
 1982   365      0.00    0.00      4.14    4.14    122.25      0.00    0.01     44.49     29.37   77.11    168.10     31.11    0.13      0.12    0.11      1.55    0.01      9.27      0.00     37.22    7.70 

 1983   365      0.00  175.00      4.35    4.35    122.70      5.75   14.25    230.71    135.46   58.16      0.00     36.76    0.10      0.32    0.19      1.44    0.02     29.60      0.00     62.29    5.17 

 1984   366      0.00    0.00      4.52    4.52    135.89      0.00    0.04     60.29     32.89   75.88    176.19     40.09    0.14      0.19    0.15      1.21    0.02     13.47      0.00     38.98    8.07 
 1985   365      0.00  175.00      4.01    4.01    120.42      8.98   11.90    233.27    150.31   57.83      0.00     32.75    0.09      0.19    0.14      1.30    0.02     26.95      0.00     55.51    3.11 

 1986   365      0.00    0.00      5.60    5.60    176.99      0.00    0.15     58.23     35.66  120.45    205.48     39.95    0.14      0.33    0.31      1.34    0.02      8.69      0.00     32.36    4.88 

 1987   365      0.00  175.00      1.96    1.96     54.20      6.98    4.19    212.77    177.13   16.52      0.00      1.36    0.01      0.00    0.00      0.72    0.01      7.43      0.00     53.17    1.82 
 1988   366      0.00    0.00      2.42    2.42    136.23      0.45    0.44     69.81     62.90   61.68     97.75      7.01    0.02      0.00    0.00      0.81    0.01     12.01      0.00     42.15    7.85 

 1989   365      0.00  175.00      2.96    2.96     69.34      2.16   11.17    224.95    173.03   13.81      0.00     11.93    0.13      0.00    0.00      0.77    0.01     19.28      0.00     62.69    4.25 
 1990   365      0.00    0.00      3.63    3.63    165.58      0.00    0.20     76.05     46.05   91.82    167.38     27.66    0.05      0.00    0.00      0.81    0.01     12.04      0.00     55.86    4.44 

 1991   365      0.00  175.00      4.42    4.42    156.58      4.18   15.40    259.69    162.85   61.08      0.00     51.15    0.07      0.38    0.05      1.17    0.01     34.66      0.00     65.80    3.12 

 1992   366      0.00    0.00      3.00    3.00    139.60      0.00    0.69     40.32     29.15   97.76    231.02     26.19    0.02      0.00    0.00      1.46    0.01      6.25      0.00     46.18    6.30 
 1993   365      0.00  175.00      4.39    4.39    160.91      4.36   26.12    254.61    137.06   60.28      0.00     57.30    0.07      0.22    0.05      1.76    0.01     29.90      0.00     74.28    4.45 

 1994   365      0.00    0.00      3.92    3.92    163.63      0.00    0.23     67.66     41.62   98.64    249.79     34.84    0.04      0.01    0.00      1.60    0.00     10.73      0.00     57.00    4.41 

 1995   365      0.00  175.00      3.77    3.77    130.89      1.44   16.59    227.47    132.29   65.46      0.00     41.54    0.15      0.25    0.15      1.80    0.00     26.00      0.00     84.63    3.15 
 1996   366      0.00    0.00      2.95    2.95    120.99      0.00    0.16     70.82     52.75   49.03     65.74     34.77    0.04      0.06    0.04      1.38    0.00     10.73      0.00     59.14    6.25 

 1997   365      0.00  175.00      3.76    3.76    128.65     16.03   22.68    237.66    173.86   49.10      0.00     32.31    0.07      0.22    0.19      1.65    0.00     19.64      0.00     57.07    2.86 

 1998   365      0.00    0.00      4.36    4.36    171.01      0.14    0.95     63.22     33.54  106.83    198.74     33.45    0.04      0.02    0.01      1.64    0.00     10.19      0.00     45.79    6.24 
 1999   365      0.00  175.00      3.23    3.23     87.96      3.09   11.69    211.63    134.97   44.03      0.00     22.56    0.53      1.24    0.93      1.00    0.00     27.73      0.00     69.67    2.57 

 2000   366      0.00    0.00      3.40    3.40    174.46      1.01    0.90     87.72     64.43   86.78    119.49     25.82    0.01      0.00    0.00      0.91    0.00     15.75      0.00     52.86    4.19 

 2001   365      0.00  175.00      4.07    4.07     83.75      3.41    8.33    233.35    129.61   18.91      0.00     39.56    0.14      0.28    0.24      1.02    0.00     26.53      0.00     89.78    5.03 
 2002   365      0.00    0.00      5.41    5.41    214.21      0.00    0.03     86.67     72.00  127.51    138.43     55.59    0.10      0.41    0.41      1.63    0.00     12.44      0.00     38.89    8.27 

 2003   365      0.00  175.00      3.36    3.36    138.68      0.44    5.59    268.77    159.62   48.20      0.00     29.90    0.03      0.07    0.05      1.66    0.00     32.35      0.00     87.00    1.92 

 2004   366      0.00    0.00      4.17    4.17    163.98      0.19    0.37     60.95     33.27  101.98    190.24     47.84    0.03      0.01    0.01      1.54    0.00     12.35      0.00     56.79    5.78 
 2005   365      0.00  175.00      4.74    4.74    125.67      4.57   11.95    260.34    122.68   34.61      0.00     67.24    0.08      0.61    0.24      1.70    0.00     37.25      0.00     87.36    2.64 

 2006   365      0.00    0.00      3.27    3.27    142.53      0.09    0.34     76.96     57.18   65.60    109.30     30.83    0.01      0.07    0.02      1.62    0.00     16.38      0.00     61.94    4.64 

 2007   365      0.00  175.00      3.58    3.58     66.37      6.66    8.48    231.14    113.12    7.33      0.00     41.63    0.05      0.16    0.05      1.85    0.00     30.21      0.00    102.99    1.58 
 2008   366      0.00    0.00      3.92    3.92    141.29      0.00    0.01     59.87     34.61   82.08    195.43     50.97    0.04      0.00    0.00      1.76    0.00     10.37      0.00     69.73    3.97 

 2009   365      0.00  175.00      4.42    4.42    117.66      5.50   11.76    230.63    182.72   53.24      0.00     46.04    0.09      0.30    0.23      2.04    0.00     21.87      0.00     46.57    4.10 

 2010   365      0.00    0.00      4.65    4.65    194.41      0.28    0.92     72.96     42.28  121.87    183.37     25.26    0.04      0.46    0.24      1.64    0.00     11.23      0.00     42.52    5.75
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C.3 

C3 .SIN file 

86 Canisteo clay loam                                                            
1220 

     0.443        0. 

     0.400      -25. 
     0.330      -50. 

     0.277      -75. 

     0.240     -100. 
     0.197     -150. 

     0.173     -200. 

     0.143     -330. 
     0.127     -500. 

     0.111    -1000. 

     0.098    -5000. 
     0.096   -15000. 

       0.0     0.000    0.5000 

       3.0     0.008    0.5000 
       6.0     0.031    0.5000 

       9.0     0.069    0.5000 

      12.0     0.123    0.4720 
      15.0     0.192    0.3419 

      20.0     0.341    0.1776 
      25.0     0.533    0.0661 

      30.0     0.781    0.0327 

      35.0     1.100    0.0203 
      40.0     1.489    0.0140 

      45.0     1.948    0.0104 

      60.0     3.601    0.0052 

      75.0     5.477    0.0031 

      90.0     7.315    0.0021 

     120.0    10.471    0.0011 
     150.0    13.035    0.0007 

     200.0    16.960    0.0004 

     500.0    43.618    0.0000 
    1000.0   100.000    0.0000 

10 

       0.0      0.00      1.75 
      10.0      0.09      1.75 

      20.0      0.19      1.75 

      40.0      0.31      1.75 
      60.0      0.40      1.75 

      80.0      0.46      1.75 

     100.0      0.51      1.75 
     150.0      1.49      1.75 

     200.0      1.49      1.75 

    1000.0      1.49      1.75 

 

C3 .WDV file 

*NLAYER  

  3 

*TLAYER BLAYER NPTS 
    0.0    46.0  201 

*WATER TABLE  VOLUME DRAINED 

       0       0.00000 
       1       0.00085 

       2       0.00341 

       3       0.00768 
       4       0.01365 

       5       0.02132 
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       6       0.03071 
       7       0.04180 

       8       0.05459 

       9       0.06909 
      10       0.08530 

      11       0.10321 

      12       0.12283 
      13       0.14415 

      14       0.16719 

      15       0.19192 
      16       0.21836 

      17       0.24651 

      18       0.27637 
      19       0.30793 

      20       0.34119 

      21       0.37617 

      22       0.41285 

      23       0.45123 

      24       0.49132 
      25       0.53312 

      26       0.57717 

      27       0.62404 
      28       0.67371 

      29       0.72620 

      30       0.78149 
      31       0.83960 

      32       0.90051 
      33       0.96424 

      34       1.03077 

      35       1.10012 
      36       1.17228 

      37       1.24724 

      38       1.32502 
      39       1.40561 

      40       1.48900 

      41       1.57521 
      42       1.66423 

      43       1.75606 

      44       1.85070 
      45       1.94814 

      46       2.04840 

      47       2.15147 
      48       2.25735 

      49       2.36604 

      50       2.47754 
      51       2.59151 

      52       2.70763 

      53       2.82589 

      54       2.94629 

      55       3.06883 

      56       3.19352 
      57       3.32035 

      58       3.44932 

      59       3.58043 
      60       3.71369 

      61       3.84909 

      62       3.98663 
      63       4.12631 

      64       4.26813 

      65       4.41210 
      66       4.55821 

      67       4.70646 

      68       4.85685 
      69       5.00938 

      70       5.16406 

      71       5.32088 



 

242 

      72       5.47984 
      73       5.64095 

      74       5.80419 

      75       5.96958 
      76       6.13677 

      77       6.30541 

      78       6.47551 
      79       6.64707 

      80       6.82008 

      81       6.99455 
      82       7.17047 

      83       7.34785 

      84       7.52669 
      85       7.70698 

      86       7.88872 

      87       8.07193 

      88       8.25659 

      89       8.44270 

      90       8.63027 
      91       8.81930 

      92       9.00978 

      93       9.20172 
      94       9.39512 

      95       9.58997 

      96       9.78628 
      97       9.98404 

      98      10.18326 
      99      10.38393 

     100      10.58607 

     101      10.78936 
     102      10.99352 

     103      11.19854 

     104      11.40443 
     105      11.61118 

     106      11.81880 

     107      12.02728 
     108      12.23664 

     109      12.44685 

     110      12.65793 
     111      12.86988 

     112      13.08269 

     113      13.29637 
     114      13.51091 

     115      13.72632 

     116      13.94260 
     117      14.15974 

     118      14.37775 

     119      14.59662 

     120      14.81635 

     121      15.03696 

     122      15.25842 
     123      15.48076 

     124      15.70396 

     125      15.92802 
     126      16.15295 

     127      16.37875 

     128      16.60541 
     129      16.83294 

     130      17.06133 

     131      17.29059 
     132      17.52071 

     133      17.75170 

     134      17.98355 
     135      18.21627 

     136      18.44986 

     137      18.68431 
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     138      18.91963 
     139      19.15581 

     140      19.39286 

     141      19.63077 
     142      19.86955 

     143      20.10919 

     144      20.34970 
     145      20.59108 

     146      20.83332 

     147      21.07643 
     148      21.32040 

     149      21.56524 

     150      21.81094 
     151      22.05731 

     152      22.30417 

     153      22.55150 

     154      22.79932 

     155      23.04761 

     156      23.29639 
     157      23.54564 

     158      23.79537 

     159      24.04559 
     160      24.29628 

     161      24.54745 

     162      24.79910 
     163      25.05123 

     164      25.30384 
     165      25.55693 

     166      25.81050 

     167      26.06455 
     168      26.31908 

     169      26.57409 

     170      26.82958 
     171      27.08555 

     172      27.34200 

     173      27.59893 
     174      27.85633 

     175      28.11422 

     176      28.37259 
     177      28.63144 

     178      28.89076 

     179      29.15057 
     180      29.41085 

     181      29.67162 

     182      29.93286 
     183      30.19458 

     184      30.45679 

     185      30.71947 

     186      30.98263 

     187      31.24628 

     188      31.51040 
     189      31.77500 

     190      32.04008 

     191      32.30564 
     192      32.57169 

     193      32.83821 

     194      33.10521 
     195      33.37268 

     196      33.64064 

     197      33.90908 
     198      34.17800 

     199      34.44740 

     200      34.71728 
*TLAYER BLAYER NPTS 

   46.0   107.0  201 

*WATER TABLE  VOLUME DRAINED 
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       0       0.00000 
       1       0.00028 

       2       0.00111 

       3       0.00251 
       4       0.00446 

       5       0.00696 

       6       0.01003 
       7       0.01365 

       8       0.01783 

       9       0.02256 
      10       0.02785 

      11       0.03370 

      12       0.04011 
      13       0.04707 

      14       0.05459 

      15       0.06267 

      16       0.07130 

      17       0.08049 

      18       0.09024 
      19       0.10054 

      20       0.11141 

      21       0.12283 
      22       0.13480 

      23       0.14734 

      24       0.16043 
      25       0.17407 

      26       0.18827 
      27       0.20300 

      28       0.21826 

      29       0.23407 
      30       0.25040 

      31       0.26728 

      32       0.28469 
      33       0.30264 

      34       0.32112 

      35       0.34014 
      36       0.35969 

      37       0.37978 

      38       0.40041 
      39       0.42157 

      40       0.44327 

      41       0.46551 
      42       0.48828 

      43       0.51159 

      44       0.53543 
      45       0.55981 

      46       0.58473 

      47       0.61018 

      48       0.63617 

      49       0.66269 

      50       0.68975 
      51       0.71730 

      52       0.74530 

      53       0.77375 
      54       0.80265 

      55       0.83199 

      56       0.86178 
      57       0.89202 

      58       0.92271 

      59       0.95384 
      60       0.98542 

      61       1.01745 

      62       1.04993 
      63       1.08286 

      64       1.11623 

      65       1.15005 
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      66       1.18432 
      67       1.21903 

      68       1.25420 

      69       1.28981 
      70       1.32587 

      71       1.36238 

      72       1.39933 
      73       1.43674 

      74       1.47459 

      75       1.51289 
      76       1.55160 

      77       1.59068 

      78       1.63014 
      79       1.66997 

      80       1.71018 

      81       1.75076 

      82       1.79171 

      83       1.83304 

      84       1.87474 
      85       1.91682 

      86       1.95927 

      87       2.00209 
      88       2.04529 

      89       2.08886 

      90       2.13281 
      91       2.17713 

      92       2.22182 
      93       2.26689 

      94       2.31234 

      95       2.35815 
      96       2.40434 

      97       2.45091 

      98       2.49785 
      99       2.54516 

     100       2.59285 

     101       2.64087 
     102       2.68918 

     103       2.73779 

     104       2.78670 
     105       2.83590 

     106       2.88540 

     107       2.93519 
     108       2.98527 

     109       3.03565 

     110       3.08633 
     111       3.13730 

     112       3.18856 

     113       3.24012 

     114       3.29198 

     115       3.34413 

     116       3.39657 
     117       3.44931 

     118       3.50235 

     119       3.55568 
     120       3.60930 

     121       3.66322 

     122       3.71743 
     123       3.77194 

     124       3.82675 

     125       3.88185 
     126       3.93724 

     127       3.99293 

     128       4.04891 
     129       4.10519 

     130       4.16176 

     131       4.21863 
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     132       4.27579 
     133       4.33325 

     134       4.39101 

     135       4.44905 
     136       4.50740 

     137       4.56603 

     138       4.62497 
     139       4.68419 

     140       4.74371 

     141       4.80353 
     142       4.86364 

     143       4.92405 

     144       4.98475 
     145       5.04575 

     146       5.10704 

     147       5.16863 

     148       5.23051 

     149       5.29268 

     150       5.35515 
     151       5.41789 

     152       5.48084 

     153       5.54402 
     154       5.60742 

     155       5.67105 

     156       5.73490 
     157       5.79898 

     158       5.86328 
     159       5.92780 

     160       5.99255 

     161       6.05752 
     162       6.12272 

     163       6.18814 

     164       6.25379 
     165       6.31966 

     166       6.38575 

     167       6.45207 
     168       6.51861 

     169       6.58538 

     170       6.65237 
     171       6.71959 

     172       6.78703 

     173       6.85469 
     174       6.92258 

     175       6.99069 

     176       7.05903 
     177       7.12759 

     178       7.19638 

     179       7.26539 

     180       7.33462 

     181       7.40408 

     182       7.47376 
     183       7.54367 

     184       7.61380 

     185       7.68415 
     186       7.75473 

     187       7.82554 

     188       7.89657 
     189       7.96782 

     190       8.03930 

     191       8.11100 
     192       8.18292 

     193       8.25507 

     194       8.32744 
     195       8.40004 

     196       8.47286 

     197       8.54591 
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     198       8.61918 
     199       8.69268 

     200       8.76640 

*TLAYER BLAYER NPTS 
  107.0  1000.0  201 

*WATER TABLE  VOLUME DRAINED 

       0       0.00000 
       1       0.00019 

       2       0.00075 

       3       0.00168 
       4       0.00298 

       5       0.00466 

       6       0.00671 
       7       0.00913 

       8       0.01192 

       9       0.01509 

      10       0.01863 

      11       0.02254 

      12       0.02683 
      13       0.03149 

      14       0.03652 

      15       0.04192 
      16       0.04770 

      17       0.05384 

      18       0.06036 
      19       0.06726 

      20       0.07452 
      21       0.08216 

      22       0.09017 

      23       0.09856 
      24       0.10731 

      25       0.11644 

      26       0.12597 
      27       0.13593 

      28       0.14631 

      29       0.15712 
      30       0.16836 

      31       0.18003 

      32       0.19212 
      33       0.20464 

      34       0.21759 

      35       0.23097 
      36       0.24477 

      37       0.25900 

      38       0.27366 
      39       0.28874 

      40       0.30425 

      41       0.32019 

      42       0.33656 

      43       0.35335 

      44       0.37058 
      45       0.38823 

      46       0.40630 

      47       0.42480 
      48       0.44374 

      49       0.46309 

      50       0.48288 
      51       0.50308 

      52       0.52367 

      53       0.54466 
      54       0.56604 

      55       0.58782 

      56       0.60999 
      57       0.63257 

      58       0.65553 

      59       0.67889 
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      60       0.70265 
      61       0.72680 

      62       0.75135 

      63       0.77629 
      64       0.80163 

      65       0.82737 

      66       0.85350 
      67       0.88003 

      68       0.90695 

      69       0.93426 
      70       0.96198 

      71       0.99009 

      72       1.01859 
      73       1.04749 

      74       1.07678 

      75       1.10647 

      76       1.13654 

      77       1.16696 

      78       1.19773 
      79       1.22885 

      80       1.26033 

      81       1.29216 
      82       1.32435 

      83       1.35689 

      84       1.38978 
      85       1.42302 

      86       1.45662 
      87       1.49057 

      88       1.52488 

      89       1.55954 
      90       1.59455 

      91       1.62991 

      92       1.66563 
      93       1.70170 

      94       1.73812 

      95       1.77490 
      96       1.81203 

      97       1.84952 

      98       1.88735 
      99       1.92554 

     100       1.96409 

     101       2.00296 
     102       2.04212 

     103       2.08158 

     104       2.12134 
     105       2.16139 

     106       2.20173 

     107       2.24238 

     108       2.28332 

     109       2.32455 

     110       2.36608 
     111       2.40791 

     112       2.45003 

     113       2.49245 
     114       2.53517 

     115       2.57818 

     116       2.62148 
     117       2.66509 

     118       2.70898 

     119       2.75318 
     120       2.79767 

     121       2.84245 

     122       2.88754 
     123       2.93291 

     124       2.97859 

     125       3.02456 
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     126       3.07082 
     127       3.11738 

     128       3.16424 

     129       3.21139 
     130       3.25884 

     131       3.30658 

     132       3.35462 
     133       3.40296 

     134       3.45159 

     135       3.50052 
     136       3.54975 

     137       3.59926 

     138       3.64908 
     139       3.69919 

     140       3.74960 

     141       3.80030 

     142       3.85130 

     143       3.90260 

     144       3.95419 
     145       4.00607 

     146       4.05826 

     147       4.11074 
     148       4.16351 

     149       4.21658 

     150       4.26995 
     151       4.32358 

     152       4.37745 
     153       4.43155 

     154       4.48590 

     155       4.54047 
     156       4.59529 

     157       4.65034 

     158       4.70562 
     159       4.76115 

     160       4.81691 

     161       4.87290 
     162       4.92913 

     163       4.98560 

     164       5.04230 
     165       5.09924 

     166       5.15642 

     167       5.21383 
     168       5.27148 

     169       5.32936 

     170       5.38748 
     171       5.44584 

     172       5.50443 

     173       5.56326 

     174       5.62233 

     175       5.68163 

     176       5.74117 
     177       5.80094 

     178       5.86095 

     179       5.92120 
     180       5.98168 

     181       6.04240 

     182       6.10336 
     183       6.16455 

     184       6.22598 

     185       6.28764 
     186       6.34954 

     187       6.41168 

     188       6.47405 
     189       6.53666 

     190       6.59950 

     191       6.66259 
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     192       6.72590 
     193       6.78946 

     194       6.85325 

     195       6.91727 
     196       6.98154 

     197       7.04603 

     198       7.11077 
     199       7.17574 

     200       7.24095 

 

C3 .MIS file 
   3 

 *TOP AND BOTTOM OF LAYER 

     0.0    46.0 
 *NUMBER OF POINTS IN LAYER 

  12 

0.44310         0.0 
0.40045        25.0 

0.33020        50.0 

0.27664        75.0 
0.24024       100.0 

0.19696       150.0 

0.17298       200.0 
0.14303       330.0 

0.12684       500.0 
0.11088      1000.0 

0.09796      5000.0 

0.09579     15000.0 
 *TOP AND BOTTOM OF LAYER 

    46.0   107.0 

 *NUMBER OF POINTS IN LAYER 

  12 

0.39360         0.0 

0.37967        25.0 
0.36627        50.0 

0.35508        75.0 

0.34573       100.0 
0.33098       150.0 

0.31977       200.0 

0.29964       330.0 
0.28305       500.0 

0.25685      1000.0 

0.20631      5000.0 
0.17986     15000.0 

 *TOP AND BOTTOM OF LAYER 

   107.0   152.0 
 *NUMBER OF POINTS IN LAYER 

  12 

0.35310         0.0 
0.34378        25.0 

0.33310        50.0 

0.32321        75.0 
0.31438       100.0 

0.29959       150.0 

0.28777       200.0 
0.26577       330.0 

0.24722       500.0 

0.21787      1000.0 
0.16343      5000.0 

0.13694     15000.0 

C.3.1 

C3 CD .PRJ file 
[Options] 
Project=2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Yield=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            



 

251 

PET=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
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SoilTemp=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
[General] 

Hydrology=C:\DrainMod\inputs\C3_CD_NEW.GEN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Runoff=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
FieldRatio=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Nitrogen=C:\DrainMod\inputs\C3_CD_NEW.DMN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

Salinity=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
[Soils] 

SoilFile=C:\DrainMod\soils\MNbrown2.SIN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

SoilWater=C:\DrainMod\soils\MNbrown2.MIS                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
VolDrained=C:\DrainMod\soils\MNbrown2.WDV                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

[Weather] 

Rainfall=C:\DrainMod\weather\brownprecip.RAI                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Temperature=C:\DrainMod\weather\browntemp.TEM                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

PET=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                                                                                                                                                          

[Measured] 

WaterTable=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
Drainage=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

[State] 

stateset=true 
[Analysis] 

DrainMode=2 
DStmax=1.60 

DStorro=0.80 

DrainDepth=110.00,110.00,7.5 
DrainSpace=2200.00,2200.00,250 

[Crops] 

NumCrop=2 
Crop1=C:\DrainMod\crops\MN_CORN.CIN 

Crop2=C:\DrainMod\crops\MN_Soyb2.cin 

[CropAlias] 
Crop1=C:\DrainMod\crops\MN_CORN.CIN 

Crop2=C:\DrainMod\crops\MN_Soyb2.cin 

[Path] 
Outpath=C:\DrainMod\outputs 

 

C3 CD .GEN file 
*** Job Title ***  

Brown WEATHER STATION, MN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

*** Printout and Input Control ***  

 1 100 C:\DrainMod\outputs                                                                                                 

*** Climate ***                                                                  

222222 C:\DrainMod\weather\brownprecip.RAI                                                                           

111111 C:\DrainMod\weather\browntemp.TEM                                                                             
1981  1 2010 12 4212  51 0 

 2.50 1.30 1.10 0.90 0.60 0.60 0.90 1.00 1.30 1.30 2.00 2.50 

*** Drainage System Design ***                                                   
 2 

    110.00     73.46   2200.00      1.60      1.40      0.80      9.96     60.00 

           0        2.000000      500.000000 
           1      200.000000      200.000000    5.000000E-04 

           0    0.000000E+00    0.000000E+00    0.000000E+00    0.000000E+00 

      1.00      0.10       .00 
 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 

*** Soils ***                                                                    

    203.00      2.00 
18.00 3.2581.00 3.25120.0 3.25165.0 3.25203.0 3.25 

99     .00 

*** Trafficability ***                                                           



 

252 

 4 1 5 1 820               3.9       1.2       2.0 
12321232 820               3.9       1.2       2.0 

*** Crop ***                                                                     

     0.300 
 410 818       30.00 

 410 818 

11 
 1 1  3.00 416  3.00 5 4  4.00 517 15.00 6 1 25.00 620 30.00 718 30.00 820 20.00 

 924 10.00 925  3.001231  3.00 

*** Wastewater Irrigation ***                                                    
 0    1 1  10   1  6 

 0 0       0 0       0 0       0 0 

   7.00000   1.00000  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40 
WET *** Wetlands Information *** 

 0 

   1 365 

 30.0  14 

COM *** Combo Drainage Weir Settings *** 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
FPE *** Fixed Monthly PET *** 

    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00 

MRA *** Monthly Ranking ***  
 1 

FAC *** Daily PET Factors *** 

 0 

OVR *** Contributing Area Flow *** 

 0        .000                                                                                                                                  

STM *** Soil Temperature *** 
ZA      ZB     TKA     TKB      TB    TLAG   TSNOW   TMELT    CDEG    CICE 

2.50    1.21    0.39    1.33    9.11    8.00    0.00    1.00    5.00        0.35 

Initial Soil Temperature 
 2 

  0.00    0.00 

209.00   12.00 
Initial snow depth(m) & density(kg/m3) 

     0.00   100.00 

Freezing characteristic curve 
 4 

  0.00    0.530 

 -1.00    0.100 
 -3.00    0.010 

-35.00    0.000 

 



 

253 

C3 CD .DMN file 
*General 
&======= 

&Nrot Ncrop 

   15     2 
&IsNH4 IsUniform   IsYield    IsTemp IsResidue  IsManure 

    .T        .T        .T        .T        .T        .T  

&OutFlag OutPath 
       1  

&IsDRN     IsNIT     IsFLX     IsMCT 

    .F        .F        .F        .F 
*Grid  

&==== 

&DelZ 
  5.0 

&G DEPgrid  DZgrid 

&1   203.0     5.0 
*Field 

&=====                                                                           

&Soil files                                                                       
C:\DrainMod\soils\MNbrown2.MIS                                                   

C:\DrainMod\soils\MNbrown2.WDV                                                   

&ProfDepth    YesWTD    YesDDZ 
     203.0     150.0       0.0 

&L  DEPsoil HydrCond   WltPnt   ClyFrc   SltFrc    Rho_b   SoilpH      K_d 
 1     46.0     3.25    0.096    0.310    0.336     1.42      6.8     2.60 

 2    107.0     3.25    0.180    0.300    0.365     1.59      6.7     2.60 

 3    203.0     3.25    0.137    0.260    0.360     1.70      6.7     2.60 
*Crops 

&===== 

&C  IC Leg Pday Lgrw  PotYld   HI  RSR CrpN ShtN RotN Tl Fr Rt Up Rs Mn  RtCf 

C1   1  .F  125  170 13000.0 0.50 0.10 1.50 0.40 0.40  1  1  1  1  1  0  1.00 

C2   2  .T  125  170 03500.0 0.40 0.10 5.90 2.20 5.50  2  0  2  2  2  0  1.00 

*Tillage 
&======= 

&T    TilDay    PlwDep TilFactor 

 1       -14      20.0      1.00 
 2       -14      20.0       1.0 

*Fertilization 

&============= 
&F  AppDay FerType  AddFer  AddInh AppMeth  IncDep 

 1       0       2   175.0    0.00       2     5.0 

&2      -3       3   200.0    0.56       3    15.0 
*Residue Recycling 

&===================== 

&R IsShoot  IsRoot ShootOC  RootOC ShotLgn RootLgn  IncDep 
 1      .T      .T    40.0    40.0     3.5     8.3    20.0 

 2      .T      .T    44.0    44.0     9.1    24.7    20.0 

*Manure Application 
&================== 

&M  AppDay  AddMan   ManOC  ManLgn  ManCNR AppMeth  IncDep 

&1     210  6867.0    42.6     5.7   100.0       1     0.0 
&2     210  6867.0    42.6     5.7   100.0       1     0.0 

*Uptake 

&======                                                                          
&U  FracGrow  FracUptk                                                                   

 1     0.000     0.000 

 1     0.100     0.014 
 1     0.200     0.071 

 1     0.300     0.200 

 1     0.400     0.336 
 1     0.500     0.471 

 1     0.600     0.650 

 1     0.700     0.800 
 1     0.800     0.929 

 1     0.900     0.993 
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 1     1.000     1.000 
 2      .000      .000 

 2      .100      .014 

 2      .200      .071 
 2      .300      .200 

 2      .400      .336 

 2      .500      .471 
 2      .600      .650 

 2      .700      .800 

 2      .800      .929 
 2      .900      .993 

 2     1.000     1.000 

*Rooting Depths  
&==============                                                                 

&R RootDAY     RootDep                                                             

 1       5        3.00 

 1      35       10.00 

 1      50       20.00 

 1      62       35.00 
 1      74       40.00 

 1      88       40.00 

 1     115       40.00 
 1     164       15.00 

 1     165        3.00 

 1     173        3.00 
 2       1        3.00 

 2      16        8.00 
 2      30       12.00 

 2      42       20.00 

 2      58       25.00 
 2      70       30.00 

 2      84       35.00 

 2      98       35.00 
 2     112       30.00 

 2     126       20.00 

 2     137        5.00 
 2     138        3.00 

 2     140        3.00 

*TRANSport/TRANSformations 
&========================= 

&   Lambda       Tau      ErrMax     DTmin                                       

     12.00      0.50 1.00000E-04  1.00E-03 
&   Tavg     Amp    Damp     Phi 

&  12.40    19.5   184.0    16.0 

&  pHFlg   pHvol   MaxBufCap    Gama 
       1    7.50 1.00000E+05    50.0 

& Knit_max    Knit_m 

     25.00      8.00  

&     Topt      Beta   

      25.0     0.403  

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
      0.50      0.60    0.00   0.000     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .T     3.5    10.0     6.7     7.2     0.0     0.0     1.0 
& Cinh_max  Cinh_min      Einh   Arrhen1   Arrhen2 

&     0.30      0.05       0.5    38.135   12067.3          

& Kden_max    Kden_m    Alpha1      
      0.80     26.00     0.035      

&     Topt      Beta   

     25.00     0.186  
&  WFPSden       Ewc 

     0.800      1.00 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
    .F                                                 

&    WCdis      Kdis     

     0.060      2.00 
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& Khyd_max    Khyd_m 
&    120.0      50.0 

&     Topt      Beta   

&     51.6     0.119 
&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

&     0.50      0.70    0.65    0.87     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
&   .T     4.0    10.0     7.0     8.0     0.2     0.5     1.0    

*Organic Matter 

&============== 
&P         K_dec   CNRatio    CNRmin    CNRmax 

 1   1.06849E-02     150.0   

 2   4.05479E-02      15.0  
 3   1.64384E-02      11.3       8.0      20.0  

 4   1.34247E-02     150.0  

 5   5.06849E-02      15.0   

&P         K_dec   CNRatio    CNRmin    CNRmax  PrcntTOC   

 6   2.00000E-02       8.0       3.0      15.0       2.5 

 7   5.47945E-04      16.0      12.0      20.0      55.0 
 8   1.23288E-05      10.0       7.0      10.0      42.5 

&   MaxLtrN  MaxMnrlN 

       02.0      10.0 
&     Topt      Beta   

      30.0     0.186 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
      0.50      0.60    0.15    0.50     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
    .F                                                         

&M    AOMini   PrcntOC  PrcntLgn   CNRatio    IncDep 

 1     375.0      44.0       3.5      80.0       0.0 
 2    7125.0      44.0       3.5      80.0      20.0 

&IniInputFlg  SOMFlg 

          .T       0          
&     TOCmax   Alpha 

&0.70000E+04   0.035   

&O  DEPsom         TOC 
 1     0.0 3.00000E+04 

 1     5.0 3.00000E+04 

 1    10.0 3.00000E+04 
 1    15.0 3.00000E+04 

 1    20.0 3.00000E+04 

 1    20.1 0.00000E+00 
 1   203.0 0.00000E+00 

*Initial/Boundary Conditions 

&=========================== 
&TopCNO3 TopCNH4 CNH3air  

    0.50    0.50     0.0    

&IniInputFlg 

          .T      

&CNO3ini CNH4ini  

&   30.0     2.0                                              
&I     DEP    CNO3    CNH4                                                                  

 1     0.0   15.00   0.500 

 1   203.0    5.00   0.500 
C.3.2 

C3 FD .PRJ file 
[Options] 
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[General] 
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[Soils] 

SoilFile=C:\DrainMod\soils\MNbrown2.SIN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

SoilWater=C:\DrainMod\soils\MNbrown2.MIS                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
VolDrained=C:\DrainMod\soils\MNbrown2.WDV                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

[Weather] 
Rainfall=C:\DrainMod\weather\brownprecip.RAI                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Temperature=C:\DrainMod\weather\browntemp.TEM                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

PET=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                                                                                                                                                          

[Measured] 

WaterTable=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

Drainage=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

[State] 

stateset=true 
[Analysis] 

DrainMode=1 

DStmax=1.60 
DStorro=0.80 

DrainDepth=110.00,110.00,7.5 

DrainSpace=2200.00,2200.00,250 
[Crops] 

NumCrop=2 
Crop1=C:\DrainMod\crops\MN_CORN.CIN 

Crop2=C:\DrainMod\crops\MN_Soyb2.cin 

[CropAlias] 
Crop1=C:\DrainMod\crops\MN_CORN.CIN 

Crop2=C:\DrainMod\crops\MN_Soyb2.cin 

[Path] 
Outpath=C:\DrainMod\outputs 

 

 

C3 FD .GEN file 
*** Job Title ***  

Brown WEATHER STATION, MN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
*** Printout and Input Control *** 

 1 100 C:\DrainMod\outputs                                                                                                 

*** Climate ***                                                                  
222222 C:\DrainMod\weather\brownprecip.RAI                                                                           

111111 C:\DrainMod\weather\browntemp.TEM                                                                             

1981  1 2010 12 4212  51 0 
 2.50 1.30 1.10 0.90 0.60 0.60 0.90 1.00 1.30 1.30 2.00 2.50 

*** Drainage System Design ***                                                   

 1 
    110.00     73.46   2200.00      1.60      1.40      0.80      9.96     60.00 

           0        2.000000      500.000000 

           1      200.000000      200.000000    5.000000E-04 
           0    0.000000E+00    0.000000E+00    0.000000E+00    0.000000E+00 

      0.01      0.01       .00 

 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 
*** Soils ***                                                                    

    203.00      2.00 

18.00 3.2581.00 3.25120.0 3.25165.0 3.25203.0 3.25 
99     .00 

*** Trafficability ***                                                           

 4 1 5 1 820               3.9       1.2       2.0 
12321232 820               3.9       1.2       2.0 

*** Crop ***                                                                     

     0.300 
 410 818       30.00 

 410 818 
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11 
 1 1  3.00 416  3.00 5 4  4.00 517 15.00 6 1 25.00 620 30.00 718 30.00 820 20.00 

 924 10.00 925  3.001231  3.00 

*** Wastewater Irrigation ***                                                    
 0    1 1  10   1  6 

 0 0       0 0       0 0       0 0 

   7.00000   1.00000  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40 
WET *** Wetlands Information *** 

 0 

   1 365 
 30.0  14 

COM *** Combo Drainage Weir Settings *** 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
FPE *** Fixed Monthly PET *** 

    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00 

MRA *** Monthly Ranking ***  
 1 

FAC *** Daily PET Factors *** 

 0 
OVR *** Contributing Area Flow *** 

 0        .000                                                                                                                                  

STM *** Soil Temperature *** 
ZA      ZB     TKA     TKB      TB    TLAG   TSNOW   TMELT    CDEG    CICE 

2.50    1.21    0.39    1.33    9.11    8.00    0.00    1.00    5.00        0.35 

Initial Soil Temperature 

 2 

  0.00    0.00 

209.00   12.00 
Initial snow depth(m) & density(kg/m3) 

     0.00   100.00 

Freezing characteristic curve 
 4 

  0.00    0.530 

 -1.00    0.100 
 -3.00    0.010 

-35.00    0.000 

 

C3 FD .DMN file 
*General 

&======= 

&Nrot Ncrop 
   15     2 

&IsNH4 IsUniform   IsYield    IsTemp IsResidue  IsManure 
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    .T        .T        .T        .T        .T        .T  
&OutFlag OutPath 

       1  

&IsDRN     IsNIT     IsFLX     IsMCT 
    .F        .F        .F        .F 

*Grid  

&==== 
&DelZ 

  5.0 

&G DEPgrid  DZgrid 
&1   203.0     5.0 

*Field 

&=====                                                                           
&Soil files                                                                       

C:\DrainMod\soils\MNbrown2.MIS                                                   

C:\DrainMod\soils\MNbrown2.WDV                                                   

&ProfDepth    YesWTD    YesDDZ 

     203.0     150.0       0.0 

&L  DEPsoil HydrCond   WltPnt   ClyFrc   SltFrc    Rho_b   SoilpH      K_d 
 1     46.0     3.25    0.096    0.310    0.336     1.42      6.8     2.60 

 2    107.0     3.25    0.180    0.300    0.365     1.59      6.7     2.60 

 3    203.0     3.25    0.137    0.260    0.360     1.70      6.7     2.60 
*Crops 

&===== 

&C  IC Leg Pday Lgrw  PotYld   HI  RSR CrpN ShtN RotN Tl Fr Rt Up Rs Mn  RtCf 
C1   1  .F  125  170 13000.0 0.50 0.10 1.50 0.40 0.40  1  1  1  1  1  0  1.00 

C2   2  .T  125  170 03500.0 0.40 0.10 5.90 2.20 5.50  2  0  2  2  2  0  1.00 
*Tillage 

&======= 

&T    TilDay    PlwDep TilFactor 
 1       -14      20.0      1.00 

 2       -14      20.0       1.0 

*Fertilization 
&============= 

&F  AppDay FerType  AddFer  AddInh AppMeth  IncDep 

 1       0       2   175.0    0.00       2     5.0 
&2      -3       3   200.0    0.56       3    15.0 

*Residue Recycling 

&===================== 
&R IsShoot  IsRoot ShootOC  RootOC ShotLgn RootLgn  IncDep 

 1      .T      .T    40.0    40.0     3.5     8.3    20.0 

 2      .T      .T    44.0    44.0     9.1    24.7    20.0 
*Manure Application 

&================== 

&M  AppDay  AddMan   ManOC  ManLgn  ManCNR AppMeth  IncDep 
&1     210  6867.0    42.6     5.7   100.0       1     0.0 

&2     210  6867.0    42.6     5.7   100.0       1     0.0 

*Uptake 

&======                                                                          

&U  FracGrow  FracUptk                                                                   

 1     0.000     0.000 
 1     0.100     0.014 

 1     0.200     0.071 

 1     0.300     0.200 
 1     0.400     0.336 

 1     0.500     0.471 

 1     0.600     0.650 
 1     0.700     0.800 

 1     0.800     0.929 

 1     0.900     0.993 
 1     1.000     1.000 

 2      .000      .000 

 2      .100      .014 
 2      .200      .071 

 2      .300      .200 

 2      .400      .336 
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 2      .500      .471 
 2      .600      .650 

 2      .700      .800 

 2      .800      .929 
 2      .900      .993 

 2     1.000     1.000 

*Rooting Depths  
&==============                                                                 

&R RootDAY     RootDep                                                             

 1       5        3.00 
 1      35       10.00 

 1      50       20.00 

 1      62       35.00 
 1      74       40.00 

 1      88       40.00 

 1     115       40.00 

 1     164       15.00 

 1     165        3.00 

 1     173        3.00 
 2       1        3.00 

 2      16        8.00 

 2      30       12.00 
 2      42       20.00 

 2      58       25.00 

 2      70       30.00 
 2      84       35.00 

 2      98       35.00 
 2     112       30.00 

 2     126       20.00 

 2     137        5.00 
 2     138        3.00 

 2     140        3.00 

*TRANSport/TRANSformations 
&========================= 

&   Lambda       Tau      ErrMax     DTmin                                       

     12.00      0.50 1.00000E-04  1.00E-03 
&   Tavg     Amp    Damp     Phi 

&  12.40    19.5   184.0    16.0 

&  pHFlg   pHvol   MaxBufCap    Gama 
       1    7.50 1.00000E+05    50.0 

& Knit_max    Knit_m 

     25.00      8.00  
&     Topt      Beta   

      25.0     0.403  

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
     0.500     0.600    0.00   0.000     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .T     3.5    10.0     6.7     7.2     0.0     0.0     1.0 

& Cinh_max  Cinh_min      Einh   Arrhen1   Arrhen2 

&     0.30      0.05       0.5    38.135   12067.3          

& Kden_max    Kden_m    Alpha1      
      0.80     26.00     0.035      

&     Topt      Beta   

     25.00     0.186  
&  WFPSden       Ewc 

     0.800      1.00 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
    .F                                                 

&    WCdis      Kdis     

     0.060      2.00 
& Khyd_max    Khyd_m 

&    120.0      50.0 

&     Topt      Beta   
&     51.6     0.119 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

&     0.50      0.70    0.65    0.87     1.0 
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&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
&   .T     4.0    10.0     7.0     8.0     0.2     0.5     1.0    

*Organic Matter 

&============== 
&P         K_dec   CNRatio    CNRmin    CNRmax 

 1   1.06849E-02     150.0   

 2   4.05479E-02      15.0  
 3   1.64384E-02      11.3       8.0      20.0  

 4   1.34247E-02     150.0  

 5   5.06849E-02      15.0   
&P         K_dec   CNRatio    CNRmin    CNRmax  PrcntTOC   

 6   2.00000E-02       8.0       3.0      15.0       2.5 

 7   5.47945E-04      16.0      12.0      20.0      55.0 
 8   1.23288E-05      10.0       7.0      10.0      42.5 

&   MaxLtrN  MaxMnrlN 

       02.0      10.0 

&     Topt      Beta   

      30.0     0.186 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
      0.50      0.60    0.15    0.50     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                         
&M    AOMini   PrcntOC  PrcntLgn   CNRatio    IncDep 

 1     375.0      44.0       3.5      80.0       0.0 

 2    7125.0      44.0       3.5      80.0      20.0 
&IniInputFlg  SOMFlg 

          .T       0          
&     TOCmax   Alpha 

&0.70000E+04   0.035   

&O  DEPsom         TOC 
 1     0.0 3.00000E+04 

 1     5.0 3.00000E+04 

 1    10.0 3.00000E+04 
 1    15.0 3.00000E+04 

 1    20.0 3.00000E+04 

 1    20.1 0.00000E+00 
 1   203.0 0.00000E+00 

*Initial/Boundary Conditions 

&=========================== 
&TopCNO3 TopCNH4 CNH3air  

    0.50    0.50     0.0    

&IniInputFlg 
          .T      

&CNO3ini CNH4ini  

&   30.0     2.0                                              
&I     DEP    CNO3    CNH4                                                                  

 1     0.0   15.00   0.500 

 1   203.0    5.00   0.500 
 

C.3.3 

C3 CD .YR file 
                    ----------------------------------------------------- 

          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 
          ----------------------------------------------------- 

 

Brown WEATHER STATION, MN                                                        
                                                                                 

********************************************************************************  

 
  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 14:20 

 input file:   C:\DrainMod\inputs\C3_CD_NEW.prj                 

 parameters:    controlled drainage        and yields calculated      
               drain spacing =    2200. cm   drain depth =  110.0 cm 

------------------------------------------------------------------------ 
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 YEAR RAINFALL INFILTR   ET     DRAIN   RUNOFF DRYDAYS WORKDAYS  SEW    PUMPV  SLOPSP  VERTSP   LATSP  

DRN+SP 

 1981  60.93    60.93   50.15   11.52     .00   25.00    77.90     .0    -.26     .00    2.48     .00   14.00 
 1982  75.08    74.83   44.53   23.29     .25   38.00    57.62     .0    -.24     .00    2.60     .00   25.89 

 1983  69.19    65.90   36.24   30.57    3.29   77.00    69.50    3.2    -.28     .00    2.70     .00   33.27 

 1984  88.27    82.61   43.90   34.06    5.65   46.00    57.08   63.0    -.39     .00    2.79     .00   36.85 
 1985  76.93    76.42   48.44   30.47     .52    7.00    65.27     .1    -.47     .00    2.78     .00   33.26 

 1986  91.72    87.51   50.70   32.94    4.21   37.00    51.36   58.3    -.48     .00    2.58     .00   35.51 

 1987  49.89    49.89   44.22    5.03     .00   66.00    95.00     .9    -.33     .00    2.22     .00    7.25 
 1988  45.00    45.00   33.95   10.02     .00  127.00    60.00     .0    -.16     .00    1.91     .00   11.93 

 1989  50.09    50.09   39.08   10.56     .00   78.00    72.45     .0    -.04     .00    1.62     .00   12.18 

 1990  71.37    71.37   48.64   18.49     .00   51.00    87.59     .0    -.52     .00    2.30     .00   20.79 
 1991  88.32    87.44   51.31   27.83     .88   11.00    87.06   90.1    -.58     .00    2.71     .00   30.53 

 1992  75.72    75.44   40.80   31.08     .28   35.00    58.23   21.8    -.49     .00    3.11     .00   34.19 

 1993  96.58    90.74   45.88   44.48    5.84    5.00    66.69  165.7    -.39     .00    2.96     .00   47.44 

 1994  75.30    70.63   47.54   22.31    4.67   67.00    59.67     .0    -.53     .00    2.64     .00   24.95 

 1995  89.71    87.70   47.94   34.47    2.01   17.00    68.46   40.0    -.44     .00    2.75     .00   37.22 

 1996  72.11    72.11   43.52   23.87     .00   37.00    58.85    7.7    -.49     .00    2.88     .00   26.76 
 1997  63.17    58.66   42.61   17.32    4.50   43.00    72.78     .0    -.42     .00    2.71     .00   20.02 

 1998  70.82    69.86   49.67   14.17     .96   46.00    68.65     .0    -.53     .00    2.65     .00   16.82 

 1999  54.61    51.65   43.72   12.21    2.96   41.00    77.51     .0    -.46     .00    2.49     .00   14.70 
 2000  67.43    66.67   43.47   16.40     .77   62.00    90.30   33.2    -.44     .00    2.33     .00   18.73 

 2001  94.01    83.82   46.27   29.28   10.19   33.00    76.99   54.6    -.37     .00    2.62     .00   31.90 

 2002  68.12    67.44   44.19   27.59     .68   38.00    55.00     .0    -.56     .00    2.94     .00   30.53 
 2003  49.82    49.82   38.32    9.13     .00   52.00    92.00     .0    -.35     .00    2.32     .00   11.45 

 2004  73.35    73.35   48.31   22.78     .00   52.00    72.09   12.5    -.51     .00    2.59     .00   25.37 
 2005  80.56    80.56   55.97   20.82     .00    7.00    84.77     .3    -.50     .00    2.56     .00   23.38 

 2006  72.68    70.45   44.13   22.58    2.23   53.00    59.20   48.4    -.39     .00    2.53     .00   25.11 

 2007  76.94    76.40   49.93   27.01     .53   45.00    69.61   31.5    -.42     .00    2.59     .00   29.60 
 2008  61.54    58.14   36.44   16.08    3.41   63.00    65.92     .0    -.22     .00    2.34     .00   18.41 

 2009  65.41    65.41   40.71   23.71     .00   34.00    72.57     .0    -.18     .00    2.44     .00   26.15 

 2010  89.31    84.72   51.44   29.39    4.59   44.00    53.46   74.4    -.65     .00    2.72     .00   32.11 
 

 AVG   72.13    70.19   45.07   22.65    1.95   44.57    70.12   23.5    -.40     .00    2.56     .00   25.21 

 

C3 CD .YLD file  
                    ----------------------------------------------------- 

          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 
          ----------------------------------------------------- 

 

Brown WEATHER STATION, MN                                                        
                                                                                 

********************************************************************************  

 
 

 IF NO RESULTS WERE PRINTED , CHECK THE *.GEN FILE 

 MAKE SURE THE SIMULATION PERIOD MATCH THE *.RAI, 
 *.PET FILES . 

 

  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 14:20 
 input file:   C:\DrainMod\inputs\C3_CD_NEW.prj                 

 parameters:    controlled drainage        and yields calculated      

               drain spacing =    2200. cm   drain depth =  110.0 cm 
------------------------------------------------------------------------ 

 

  
  

               C:\DrainMod\crops\MN_CORN.CIN                      

  
        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 

       --------------   ----   ----   ----     ----------------------------------------- 
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1981       .0    .4       119.   0. 288.       100.0    99.6   100.0   100.0    99.6 
1983       .6  23.3       119.   0. 288.       100.0    74.3   100.0   100.0    74.3 

1985       .0   3.1       119.   0. 288.       100.0    96.6   100.0   100.0    96.6 

1987       .2   3.1       119.   0. 288.       100.0    96.6   100.0   100.0    96.6 
1989       .0  15.9       119.   0. 288.       100.0    82.5   100.0   100.0    82.5 

1991     24.0    .0       119.   0. 288.        84.0   100.0   100.0   100.0    84.0 

1993     48.1    .0       119.   0. 288.        65.9   100.0   100.0   100.0    65.9 
1995      3.6    .1       119.   0. 288.        99.3    99.9   100.0   100.0    99.3 

1997       .0   3.0       119.   0. 288.       100.0    96.7   100.0   100.0    96.7 

1999       .0    .0       119.   0. 288.       100.0   100.0   100.0   100.0   100.0 
2001     10.4   7.2       119.   0. 288.        94.2    92.1   100.0   100.0    86.8 

2003       .0   8.0       119.   0. 288.       100.0    91.2   100.0   100.0    91.2 

2005       .1    .0       119.   0. 288.       100.0   100.0   100.0   100.0   100.0 
2007      9.4  17.0       119.   0. 288.        94.9    81.2   100.0   100.0    77.1 

2009       .0   3.6       119.   0. 288.       100.0    96.0   100.0   100.0    96.0 

 

 AVG      6.4   5.7       119.   0. 288.        95.9    93.8   100.0   100.0    89.8 

  

  
               C:\DrainMod\crops\MN_Soyb2.cin                     

  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 
       excess drought   date   delay  date     excess drought  delay  salinity overall 

       --------------   ----   ----   ----     ----------------------------------------- 

 
 

1982       .0   4.4       139.   0. 292.       100.0    68.5   100.0   100.0    68.5 
1984      8.2   1.6       139.   0. 292.        97.3    88.5   100.0   100.0    86.0 

1986      4.8    .2       139.   0. 292.        99.6    98.9   100.0   100.0    98.5 

1988       .0   6.8       139.   0. 292.       100.0    51.2   100.0   100.0    51.2 
1990       .0    .8       139.   0. 292.       100.0    94.1   100.0   100.0    94.1 

1992      5.7    .4       139.   0. 292.        99.0    97.4   100.0   100.0    96.5 

1994       .0   2.1       139.   0. 292.       100.0    84.8   100.0   100.0    84.8 
1996      1.0    .9       139.   0. 292.       100.0    93.6   100.0   100.0    93.6 

1998       .0   1.7       139.   0. 292.       100.0    87.9   100.0   100.0    87.9 

2000      6.3   1.2       139.   0. 292.        98.6    91.4   100.0   100.0    90.1 
2002       .0   2.6       139.   0. 292.       100.0    81.5   100.0   100.0    81.5 

2004      1.6    .2       139.   0. 292.       100.0    98.8   100.0   100.0    98.8 

2006      6.3   2.2       139.   0. 292.        98.6    84.0   100.0   100.0    82.8 
2008       .0   3.5       139.   0. 292.       100.0    74.7   100.0   100.0    74.7 

2010      6.0    .3       139.   0. 292.        98.8    98.0   100.0   100.0    96.8 

 
 AVG      2.7   1.9       139.   0. 292.        99.5    86.2   100.0   100.0    85.7 
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C3 CD .YNP file 
ANNUAL RATES OF SIMULATED NITROGEN PROCESSES 
 ============================================ 

 

=======================================================================================================================================
===================================================================== 

 Year              Fertilizer          Rainfall   Mineral-          Immobil-   Nitrif -            Plant         N          Drainage            Runoff         Vert Seep   Denitri-   Volati-          Profile 

                  Application        Deposition   ization           ization    icat'n            Uptake  Fixation              Loss              Loss              Loss   ficat'n   lizat'n              Mass 

  

                NO3-N   NH4-N     NO3-N   NH4-N     NH4-N     NO3-N   NH4-N     NO3-N     NO3-N   NH4-N               NO3-N   NH4-N     NO3-N   NH4-N     NO3-N   NH4-N     NO3-N     

NH4-N     NO3-N   NH4-N 
  

                                              (all in Kg/ha) 

=======================================================================================================================================
==================================================================== 

  

 1981   365      0.00  175.00      3.05    3.05    116.35     47.39   52.18    208.12    134.42   57.21      0.00     14.06    0.70      0.00    0.00      1.47    0.12     26.39      0.00     63.25   21.79 
 1982   365      0.00    0.00      3.75    3.75    132.96      0.72    0.43     87.83     52.62   47.98    153.02     21.85    0.83      0.03    0.01      1.83    0.13     20.69      0.00     56.83   20.53 

 1983   365      0.00  175.00      3.46    3.46     49.79     14.74   21.68    199.67    138.13    6.35      0.00     24.44    0.98      0.36    0.20      1.96    0.13     26.10      0.00     54.37   19.10 

 1984   366      0.00    0.00      4.41    4.41    199.89      0.00    0.00    116.30     69.54   86.72    162.44     25.41    1.00      0.68    0.26      1.67    0.14     26.72      0.00     50.79   17.90 
 1985   365      0.00  175.00      3.85    3.85    145.87      4.25    5.68    291.59    220.20   28.45      0.00     25.81    0.79      0.14    0.03      1.38    0.14     43.69      0.00     50.95   15.17 

 1986   365      0.00    0.00      4.59    4.59    241.69      0.61    0.44     96.98     70.09  145.98    164.24     21.29    0.86      0.51    0.20      1.20    0.13     19.11      0.00     39.01   15.69 

 1987   365      0.00  175.00      2.50    2.50     62.16      6.47    2.34    214.47    170.75   21.98      0.00      8.31    0.21      0.00    0.00      1.07    0.11     26.24      0.00     43.32   15.55 
 1988   366      0.00    0.00      2.25    2.25     78.19      0.17    0.60     67.55     48.25   12.41    128.85      7.09    0.35      0.00    0.00      0.83    0.09     16.34      0.00     40.39   14.44 

 1989   365      0.00  175.00      2.51    2.51     27.99     13.48   16.34    153.63    133.83   36.85      0.00      5.65    0.23      0.00    0.00      0.62    0.08     11.63      0.00     31.21   12.24 
 1990   365      0.00    0.00      3.57    3.57    259.01      0.47    0.31    178.31    132.78   85.20    131.46     11.30    0.35      0.00    0.00      0.88    0.11     20.58      0.00     46.99    9.82 

 1991   365      0.00  175.00      4.42    4.42    176.83      2.41    4.72    329.47    179.34   22.09      0.00     57.10    0.47      0.47    0.03      1.04    0.12     67.31      0.00     73.27    8.29 

 1992   366      0.00    0.00      3.79    3.79    218.62      0.00    0.67     75.54     56.74  142.06    182.58     29.42    0.53      0.03    0.01      1.49    0.14     16.30      0.00     48.73   11.13 
 1993   365      0.00  175.00      4.83    4.83    163.60      2.60   12.81    320.32    158.64   10.98      0.00     65.35    1.54      1.32    0.28      1.93    0.12     66.00      0.00     77.74    7.23 

 1994   365      0.00    0.00      3.76    3.76    198.01      0.66    0.43    132.38    101.84   66.01    149.34     26.10    0.41      0.62    0.21      1.66    0.10     24.49      0.00     58.72    8.44 

 1995   365      0.00  175.00      4.49    4.49    140.46      0.68    8.95    287.46    195.43   22.30      0.00     37.79    0.46      0.38    0.12      2.02    0.10     52.93      0.00     61.95    7.96 
 1996   366      0.00    0.00      3.61    3.61    158.68      0.00    0.89     66.36     43.43   92.77    214.05     21.93    0.33      0.00    0.00      1.92    0.09     15.75      0.00     48.61    9.05 

 1997   365      0.00  175.00      3.16    3.16    104.00     16.46   28.50    226.96    184.98   26.66      0.00     13.63    0.30      0.53    0.23      1.72    0.08     20.83      0.00     40.39    7.54 

 1998   365      0.00    0.00      3.54    3.54    225.10      0.17    1.21    168.49    132.86   58.44    134.15      9.27    0.25      0.11    0.04      1.42    0.07     16.48      0.00     51.85    6.81 
 1999   365      0.00  175.00      2.73    2.73     59.85      2.26    4.32    224.02    191.43    8.73      0.00      8.90    0.18      0.79    0.14      1.08    0.07     27.03      0.00     47.12    6.11 

 2000   366      0.00    0.00      3.38    3.38    235.97      0.90    1.42    160.49    115.53   73.63    147.92     15.24    0.20      0.04    0.04      0.82    0.06     23.04      0.00     55.16    8.78 

 2001   365      0.00  175.00      4.70    4.70    118.12      2.09    2.84    265.69    166.69   28.22      0.00     34.29    0.50      1.14    0.56      0.92    0.06     52.04      0.00     68.12    7.52 
 2002   365      0.00    0.00      3.41    3.41    197.05      0.00    0.06    119.39     99.68   76.56    129.04     25.65    0.40      0.13    0.03      1.25    0.07     22.65      0.00     41.94   10.70 

 2003   365      0.00  175.00      2.49    2.49     76.62      4.48    9.81    229.03    175.29   18.93      0.00      7.17    0.10      0.00    0.00      1.26    0.05     33.86      0.00     52.03    6.28 

 2004   366      0.00    0.00      3.67    3.67    246.25      1.00    1.10    113.75     74.45  133.94    164.69     17.14    0.19      0.00    0.00      1.39    0.05     23.39      0.00     52.19    6.27 
 2005   365      0.00  175.00      4.03    4.03    124.40      5.07    6.89    278.07    185.09   19.62      0.00     20.28    0.16      0.00    0.00      1.22    0.05     51.80      0.00     70.87    3.89 

 2006   365      0.00    0.00      3.64    3.64    155.43      0.00    0.90     80.00     52.82   73.87    184.68     22.88    0.17      0.42    0.09      1.20    0.04     26.10      0.00     51.19    6.89 

 2007   365      0.00  175.00      3.84    3.84    119.15      8.93   12.86    272.13    181.50   14.95      0.00     31.92    0.27      0.14    0.03      1.42    0.04     37.58      0.00     66.08    3.77 
 2008   366      0.00    0.00      3.08    3.08    106.96      0.04    0.59     84.19     59.28   23.08    198.91     15.53    0.14      0.69    0.16      1.31    0.04     17.71      0.00     59.11    4.81 

 2009   365      0.00  175.00      3.27    3.27     59.99     22.98   24.68    193.17    144.44   19.54      0.00     17.75    0.17      0.00    0.00      1.37    0.04     17.77      0.00     51.56    4.77 

 2010   365      0.00    0.00      4.47    4.47    282.19      0.00    0.25    156.38    113.18  127.70    121.91     20.28    0.26      0.25    0.20      1.43    0.04     27.20      0.00     49.59    5.42
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C.3.4 

C3 FD .YR file 
                              ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          *  Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

Brown WEATHER STATION, MN                                                        

                                                                                 
********************************************************************************  

 

  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 14:18 
 input file:   C:\DrainMod\inputs\C3_FREE_NEW.prj               

 parameters:    free drainage              and yields calculated      

               drain spacing =    2200. cm   drain depth =  110.0 cm 

------------------------------------------------------------------------ 

 

 YEAR RAINFALL INFILTR   ET     DRAIN   RUNOFF DRYDAYS WORKDAYS  SEW    PUMPV  SLOPSP  VERTSP   LATSP  
DRN+SP 

 1981  60.93    60.93   49.32   15.49     .00   28.00    93.00     .0     .00     .00    1.95     .00   17.45 

 1982  75.08    75.08   42.42   30.73     .00   54.00    87.85     .0     .00     .00    1.98     .00   32.71 
 1983  69.19    69.19   32.99   34.22     .00   83.00    91.92     .0     .00     .00    1.94     .00   36.16 

 1984  88.27    88.27   41.97   43.85     .00   60.00    88.90   15.8     .00     .00    2.06     .00   45.92 

 1985  76.93    76.93   44.31   31.51     .00   22.00    87.54     .0     .00     .00    2.07     .00   33.58 
 1986  91.72    91.72   49.75   39.25     .00   47.00    86.54     .0     .00     .00    2.15     .00   41.41 

 1987  49.89    49.89   40.53    9.49     .00   81.00    95.00     .0     .00     .00    1.82     .00   11.31 
 1988  45.00    45.00   32.29   10.56     .00  150.00    92.00     .0     .00     .00    1.57     .00   12.12 

 1989  50.09    50.09   38.58   11.41     .00   80.00    94.00     .0     .00     .00    1.43     .00   12.84 

 1990  71.37    71.37   45.40   22.73     .00   66.00    87.85     .0     .00     .00    1.87     .00   24.60 
 1991  88.32    88.32   48.63   36.27     .00   17.00    89.62     .0     .00     .00    2.08     .00   38.35 

 1992  75.72    75.72   38.58   35.04     .00   50.00    90.00     .0     .00     .00    2.16     .00   37.20 

 1993  96.58    96.58   43.89   50.27     .00    9.00    91.15   89.7     .00     .00    2.15     .00   52.42 
 1994  75.30    75.30   44.60   28.43     .00   85.00    90.62     .0     .00     .00    2.02     .00   30.45 

 1995  89.71    89.71   45.47   42.56     .00   26.00    89.69     .0     .00     .00    2.14     .00   44.70 

 1996  72.11    72.11   40.49   29.58     .00   53.00    92.92     .0     .00     .00    2.08     .00   31.66 
 1997  63.17    63.17   39.51   22.07     .00   52.00    92.96     .0     .00     .00    1.97     .00   24.05 

 1998  70.82    70.82   44.55   24.33     .00   80.00    91.92     .0     .00     .00    2.01     .00   26.35 

 1999  54.61    54.61   40.21   15.50     .00   52.00    93.85     .0     .00     .00    1.78     .00   17.27 
 2000  67.43    67.29   39.93   22.28     .14   77.00    90.30   33.2     .00     .00    1.82     .00   24.10 

 2001  94.01    89.35   41.02   45.85    4.66   50.00    80.15     .0     .00     .00    2.04     .00   47.89 

 2002  68.12    68.12   40.28   26.65     .00   65.00    87.77     .0     .00     .00    2.08     .00   28.73 
 2003  49.82    49.82   34.72   13.89     .00   61.00    92.00     .0     .00     .00    1.74     .00   15.63 

 2004  73.35    73.35   44.07   26.31     .00   81.00    86.84    4.1     .00     .00    2.02     .00   28.33 

 2005  80.56    80.56   52.76   25.44     .00   17.00    87.77     .0     .00     .00    2.00     .00   27.44 
 2006  72.68    72.68   39.85   29.09     .00   82.00    89.00    6.5     .00     .00    1.94     .00   31.03 

 2007  76.94    76.94   44.13   33.33     .00   63.00    91.77     .0     .00     .00    2.06     .00   35.39 

 2008  61.54    61.54   34.29   24.88     .00   72.00    90.77     .0     .00     .00    1.91     .00   26.79 

 2009  65.41    65.40   38.58   24.84     .00   43.00    94.00     .0     .00     .00    1.93     .00   26.77 

 2010  89.31    88.07   47.99   37.95    1.23   63.00    87.87   54.2     .00     .00    2.13     .00   40.08 

 
 AVG   72.13    71.93   42.04   28.13     .20   58.97    90.19    6.8     .00     .00    1.96     .00   30.09 

 

C3 FD .YLD file  
                              ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 
          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 

 
Brown WEATHER STATION, MN                                                        

                                                                                 

********************************************************************************  
 

 

 IF NO RESULTS WERE PRINTED , CHECK THE *.GEN FILE 
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 MAKE SURE THE SIMULATION PERIOD MATCH THE *.RAI, 
 *.PET FILES . 

 

  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 14:18 
 input file:   C:\DrainMod\inputs\C3_FREE_NEW.prj               

 parameters:    free drainage              and yields calculated      

               drain spacing =    2200. cm   drain depth =  110.0 cm 
------------------------------------------------------------------------ 

 

  
  

               C:\DrainMod\crops\MN_CORN.CIN                      

  
        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 

       --------------   ----   ----   ----     ----------------------------------------- 

 

 

1981       .0    .7       119.   0. 288.       100.0    99.3   100.0   100.0    99.3 
1983       .0  29.9       119.   0. 288.       100.0    67.2   100.0   100.0    67.2 

1985       .0  13.5       119.   0. 288.       100.0    85.1   100.0   100.0    85.1 

1987       .0   5.1       119.   0. 288.       100.0    94.4   100.0   100.0    94.4 
1989       .0  16.8       119.   0. 288.       100.0    81.5   100.0   100.0    81.5 

1991       .0    .0       119.   0. 288.       100.0   100.0   100.0   100.0   100.0 

1993     26.4    .0       119.   0. 288.        82.2   100.0   100.0   100.0    82.2 
1995       .0    .6       119.   0. 288.       100.0    99.4   100.0   100.0    99.4 

1997       .0   3.6       119.   0. 288.       100.0    96.0   100.0   100.0    96.0 
1999       .0   1.4       119.   0. 288.       100.0    98.5   100.0   100.0    98.5 

2001       .0  17.9       119.   0. 288.       100.0    80.3   100.0   100.0    80.3 

2003       .0  16.6       119.   0. 288.       100.0    81.7   100.0   100.0    81.7 
2005       .0   1.3       119.   0. 288.       100.0    98.6   100.0   100.0    98.6 

2007       .0  28.2       119.   0. 288.       100.0    68.9   100.0   100.0    68.9 

2009       .0   8.3       119.   0. 288.       100.0    90.9   100.0   100.0    90.9 
 

 AVG      1.8   9.6       119.   0. 288.        98.8    89.4   100.0   100.0    88.3 

  
  

               C:\DrainMod\crops\MN_Soyb2.cin                     

  
        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 

       --------------   ----   ----   ----     ----------------------------------------- 
 

 

1982       .0   4.7       139.   0. 292.       100.0    66.0   100.0   100.0    66.0 
1984      2.1   2.0       139.   0. 292.       100.0    85.6   100.0   100.0    85.6 

1986       .0    .2       139.   0. 292.       100.0    98.5   100.0   100.0    98.5 

1988       .0   6.8       139.   0. 292.       100.0    50.8   100.0   100.0    50.8 

1990       .0   1.7       139.   0. 292.       100.0    88.0   100.0   100.0    88.0 

1992       .0    .5       139.   0. 292.       100.0    96.7   100.0   100.0    96.7 

1994       .0   2.9       139.   0. 292.       100.0    79.0   100.0   100.0    79.0 
1996       .0   2.2       139.   0. 292.       100.0    84.5   100.0   100.0    84.5 

1998       .0   2.3       139.   0. 292.       100.0    83.4   100.0   100.0    83.4 

2000      6.3   1.7       139.   0. 292.        98.6    87.6   100.0   100.0    86.3 
2002       .0   3.6       139.   0. 292.       100.0    74.1   100.0   100.0    74.1 

2004       .5    .7       139.   0. 292.       100.0    95.0   100.0   100.0    95.0 

2006       .8   3.1       139.   0. 292.       100.0    77.5   100.0   100.0    77.5 
2008       .0   4.2       139.   0. 292.       100.0    69.5   100.0   100.0    69.5 

2010      4.3   1.3       139.   0. 292.       100.0    90.6   100.0   100.0    90.5 

 
 AVG       .9   2.5       139.   0. 292.        99.9    81.8   100.0   100.0    81.7
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C3 FD .YNP file 
ANNUAL RATES OF SIMULATED NITROGEN PROCESSES 
 ============================================ 

 

=======================================================================================================================================
===================================================================== 

 Year              Fertilizer          Rainfall   Mineral-          Immobil-   Nitrif -            Plant         N          Drainage            Runoff         Vert Seep   Denitri-   Volati-          Profile 

                  Application        Deposition   ization           ization    icat'n            Uptake  Fixation              Loss              Loss              Loss   ficat'n   lizat'n              Mass 

  

                NO3-N   NH4-N     NO3-N   NH4-N     NH4-N     NO3-N   NH4-N     NO3-N     NO3-N   NH4-N               NO3-N   NH4-N     NO3-N   NH4-N     NO3-N   NH4-N     NO3-N     

NH4-N     NO3-N   NH4-N 
  

                                              (all in Kg/ha) 

=======================================================================================================================================
==================================================================== 

  

 1981   365      0.00  175.00      3.05    3.05    106.23     43.09   47.12    209.06    131.67   54.45      0.00     15.00    0.76      0.00    0.00      1.20    0.10     24.81      0.00     71.29   18.51 
 1982   365      0.00    0.00      3.75    3.75    135.15      0.65    0.29     96.74     56.93   41.15    146.23     30.53    0.89      0.00    0.00      1.58    0.10     19.05      0.00     63.21   17.47 

 1983   365      0.00  175.00      3.46    3.46     52.69     12.26   19.06    205.98    125.74    6.21      0.00     29.69    0.79      0.00    0.00      1.68    0.10     27.17      0.00     76.69   15.97 

 1984   366      0.00    0.00      4.41    4.41    193.75      0.01    0.00    135.08     78.28   62.59    176.20     45.66    0.88      0.00    0.00      1.60    0.10     24.54      0.00     66.57   14.67 
 1985   365      0.00  175.00      3.85    3.85    140.08      3.49    3.89    297.69    199.38   19.67      0.00     32.15    0.64      0.00    0.00      1.77    0.10     32.90      0.00     99.20   10.86 

 1986   365      0.00    0.00      4.59    4.59    238.91      0.46    0.31    100.70     69.81  139.74    169.03     50.35    0.71      0.00    0.00      2.04    0.10     21.29      0.00     60.43   11.81 

 1987   365      0.00  175.00      2.50    2.50     62.05      4.80    1.84    216.02    153.12   20.85      0.00      9.98    0.23      0.00    0.00      1.95    0.08     28.07      0.00     81.75   11.64 
 1988   366      0.00    0.00      2.25    2.25     79.73      0.70    0.58     68.12     52.24   11.87    123.91     11.23    0.23      0.00    0.00      1.43    0.07     20.17      0.00     66.80   12.19 

 1989   365      0.00  175.00      2.51    2.51     30.14      8.70   11.58    157.89    140.82   39.00      0.00     10.83    0.20      0.00    0.00      1.13    0.06     13.79      0.00     52.35   10.48 
 1990   365      0.00    0.00      3.57    3.57    239.26      0.37    0.26    159.16    110.13   85.24    131.21     20.78    0.31      0.00    0.00      1.44    0.08     19.47      0.00     63.35    7.51 

 1991   365      0.00  175.00      4.42    4.42    172.11      1.69    5.49    303.26    160.07   42.06      0.00     43.08    0.43      0.00    0.00      1.53    0.08     45.12      0.00    120.14    6.89 

 1992   366      0.00    0.00      3.79    3.79    204.02      0.00    0.84     70.33     52.79  133.10    184.90     58.53    0.40      0.00    0.00      2.37    0.08     15.79      0.00     65.12    9.32 
 1993   365      0.00  175.00      4.83    4.83    192.68      1.28   14.33    331.16    171.20   27.24      0.00     91.11    1.01      0.00    0.00      2.69    0.07     39.07      0.00     95.61    7.00 

 1994   365      0.00    0.00      3.76    3.76    167.54      0.71    0.91    119.82     83.77   50.14    163.94     42.00    0.26      0.00    0.00      2.37    0.06     18.91      0.00     71.78    6.33 

 1995   365      0.00  175.00      4.49    4.49    139.84      3.45   14.75    287.05    186.14   16.65      0.00     48.21    0.33      0.00    0.00      2.47    0.05     33.47      0.00     89.72    5.88 
 1996   366      0.00    0.00      3.61    3.61    147.35      0.07    0.91     70.07     44.38   77.40    195.98     37.90    0.23      0.00    0.00      2.13    0.05     16.75      0.00     62.35    7.42 

 1997   365      0.00  175.00      3.16    3.16     87.53     16.17   26.61    204.54    149.05   35.11      0.00     20.96    0.16      0.00    0.00      2.08    0.04     20.94      0.00     61.17    5.93 

 1998   365      0.00    0.00      3.54    3.54    213.52      0.42    0.47    175.46    133.77   40.46    135.02     20.16    0.16      0.00    0.00      1.67    0.04     17.06      0.00     67.46    5.58 
 1999   365      0.00  175.00      2.73    2.73     62.50      1.56    4.18    225.63    171.00   10.32      0.00     12.25    0.11      0.00    0.00      1.23    0.03     26.36      0.00     83.81    4.89 

 2000   366      0.00    0.00      3.38    3.38    207.34      0.28    1.16    160.03    113.13   46.07    164.80     30.73    0.15      0.01    0.01      1.16    0.03     26.03      0.00     76.26    7.36 

 2001   365      0.00  175.00      4.70    4.70    116.67      2.94    4.96    265.22    148.55   25.80      0.00     54.57    0.44      0.56    0.28      1.60    0.03     40.22      0.00     98.44    6.07 
 2002   365      0.00    0.00      3.41    3.41    199.50      0.00    0.19    138.96    108.45   59.88    108.10     38.04    0.13      0.00    0.00      1.97    0.03     23.43      0.00     69.87    9.07 

 2003   365      0.00  175.00      2.49    2.49     70.31      1.73    6.55    226.17    153.66   18.37      0.00     16.82    0.07      0.00    0.00      2.00    0.02     28.81      0.00     96.76    5.08 

 2004   366      0.00    0.00      3.67    3.67    205.90      0.87    0.64    135.55     89.62   72.87    202.08     35.74    0.11      0.00    0.00      2.14    0.02     25.37      0.00     83.19    4.56 
 2005   365      0.00  175.00      4.03    4.03    125.87      4.14    6.36    281.93    165.50   17.85      0.00     31.33    0.10      0.00    0.00      2.09    0.02     39.31      0.00    127.86    2.18 

 2006   365      0.00    0.00      3.64    3.64    153.63      0.34    0.68    114.30     80.52   38.44    179.86     50.36    0.10      0.00    0.00      2.16    0.02     26.19      0.00     87.39    5.05 

 2007   365      0.00  175.00      3.84    3.84    107.94      5.06    8.33    267.84    158.73   12.57      0.00     48.46    0.11      0.00    0.00      2.75    0.02     34.80      0.00    110.46    2.19 
 2008   366      0.00    0.00      3.08    3.08    108.82      0.00    0.11     93.84     59.34   15.58    188.84     38.34    0.08      0.00    0.00      2.38    0.02     18.72      0.00     90.26    3.85 

 2009   365      0.00  175.00      3.27    3.27     62.47     15.88   19.93    200.92    151.39   19.47      0.00     30.37    0.07      0.00    0.00      2.46    0.02     21.18      0.00     74.37    3.47 

 2010   365      0.00    0.00      4.47    4.47    247.13      1.01    0.69    160.02    109.31   87.99    143.45     37.46    0.12      0.07    0.06      2.25    0.02     23.60      0.00     65.79    5.18
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C.4 

C4 .SIN file 

107 Webster Siltly Clay Loam                                                     
1220 

    0.4080      0.00 

    0.3900    -25.00 
    0.3760    -50.00 

    0.3650    -75.00 

    0.3570   -100.00 
    0.3440   -150.00 

    0.3350   -200.00 

    0.3180   -330.00 
    0.3050   -500.00 

    0.2840  -1000.00 

    0.2410  -5000.00 
    0.2170 -15000.00 

    0.0000    0.0000    0.5000 

    3.0000    0.0030    0.3317 
    6.0000    0.0130    0.1041 

    9.0000    0.0290    0.0482 

   12.0000    0.0510    0.0273 
   15.0000    0.0800    0.0179 

   20.0000    0.1420    0.0106 
   25.0000    0.2210    0.0072 

   30.0000    0.3170    0.0054 

   35.0000    0.4270    0.0043 
   40.0000    0.5500    0.0035 

   45.0000    0.6880    0.0028 

   60.0000    1.1780    0.0016 

   75.0000    1.7350    0.0011 

   90.0000    2.3300    0.0008 

  120.0000    3.6000    0.0004 
  150.0000    4.9220    0.0003 

  200.0000    7.3210    0.0001 

  500.0000   26.5360    0.0000 
 1000.0000  100.0000    0.0000 

10 

       0.0      0.00      1.75 
      10.0      0.09      1.75 

      20.0      0.19      1.75 

      40.0      0.31      1.75 
      60.0      0.40      1.75 

      80.0      0.46      1.75 

     100.0      0.51      1.75 
     150.0      1.49      1.75 

     200.0      1.49      1.75 

    1000.0      1.49      1.75 

 

C4 .WDV file 

*NLAYER  

  3 

*TLAYER BLAYER NPTS 
    0.0    58.0  201 

*WATER TABLE  VOLUME DRAINED 

       0       0.00000 
       1       0.00035 

       2       0.00142 

       3       0.00319 
       4       0.00567 

       5       0.00885 

       6       0.01275 
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       7       0.01735 
       8       0.02267 

       9       0.02869 

      10       0.03542 
      11       0.04285 

      12       0.05100 

      13       0.05985 
      14       0.06941 

      15       0.07969 

      16       0.09066 
      17       0.10235 

      18       0.11475 

      19       0.12785 
      20       0.14166 

      21       0.15618 

      22       0.17141 

      23       0.18735 

      24       0.20399 

      25       0.22135 
      26       0.23934 

      27       0.25789 

      28       0.27700 
      29       0.29668 

      30       0.31692 

      31       0.33772 
      32       0.35908 

      33       0.38100 
      34       0.40349 

      35       0.42654 

      36       0.45015 
      37       0.47432 

      38       0.49906 

      39       0.52436 
      40       0.55022 

      41       0.57664 

      42       0.60362 
      43       0.63117 

      44       0.65928 

      45       0.68795 
      46       0.71718 

      47       0.74698 

      48       0.77733 
      49       0.80825 

      50       0.83973 

      51       0.87171 
      52       0.90411 

      53       0.93694 

      54       0.97020 

      55       1.00388 

      56       1.03799 

      57       1.07253 
      58       1.10749 

      59       1.14288 

      60       1.17870 
      61       1.21494 

      62       1.25161 

      63       1.28871 
      64       1.32623 

      65       1.36418 

      66       1.40255 
      67       1.44136 

      68       1.48059 

      69       1.52024 
      70       1.56032 

      71       1.60083 

      72       1.64177 
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      73       1.68313 
      74       1.72492 

      75       1.76714 

      76       1.80974 
      77       1.85267 

      78       1.89594 

      79       1.93955 
      80       1.98350 

      81       2.02778 

      82       2.07241 
      83       2.11736 

      84       2.16266 

      85       2.20829 
      86       2.25427 

      87       2.30057 

      88       2.34722 

      89       2.39420 

      90       2.44152 

      91       2.48918 
      92       2.53718 

      93       2.58551 

      94       2.63418 
      95       2.68319 

      96       2.73253 

      97       2.78221 
      98       2.83223 

      99       2.88259 
     100       2.93328 

     101       2.98427 

     102       3.03552 
     103       3.08701 

     104       3.13877 

     105       3.19078 
     106       3.24304 

     107       3.29555 

     108       3.34832 
     109       3.40135 

     110       3.45463 

     111       3.50816 
     112       3.56195 

     113       3.61600 

     114       3.67029 
     115       3.72484 

     116       3.77965 

     117       3.83471 
     118       3.89003 

     119       3.94560 

     120       4.00142 

     121       4.05750 

     122       4.11383 

     123       4.17042 
     124       4.22726 

     125       4.28436 

     126       4.34171 
     127       4.39931 

     128       4.45717 

     129       4.51528 
     130       4.57365 

     131       4.63228 

     132       4.69115 
     133       4.75028 

     134       4.80967 

     135       4.86931 
     136       4.92920 

     137       4.98935 

     138       5.04976 
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     139       5.11042 
     140       5.17133 

     141       5.23249 

     142       5.29392 
     143       5.35559 

     144       5.41752 

     145       5.47971 
     146       5.54215 

     147       5.60484 

     148       5.66779 
     149       5.73099 

     150       5.79445 

     151       5.85812 
     152       5.92199 

     153       5.98604 

     154       6.05028 

     155       6.11471 

     156       6.17932 

     157       6.24412 
     158       6.30911 

     159       6.37429 

     160       6.43965 
     161       6.50520 

     162       6.57094 

     163       6.63687 
     164       6.70298 

     165       6.76928 
     166       6.83577 

     167       6.90244 

     168       6.96930 
     169       7.03635 

     170       7.10359 

     171       7.17102 
     172       7.23863 

     173       7.30643 

     174       7.37441 
     175       7.44259 

     176       7.51095 

     177       7.57950 
     178       7.64823 

     179       7.71715 

     180       7.78626 
     181       7.85556 

     182       7.92505 

     183       7.99472 
     184       8.06458 

     185       8.13463 

     186       8.20486 

     187       8.27528 

     188       8.34589 

     189       8.41669 
     190       8.48767 

     191       8.55884 

     192       8.63020 
     193       8.70175 

     194       8.77348 

     195       8.84540 
     196       8.91751 

     197       8.98980 

     198       9.06229 
     199       9.13496 

     200       9.20781 

*TLAYER BLAYER NPTS 
   58.0    94.0  201 

*WATER TABLE  VOLUME DRAINED 

       0       0.00000 
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       1       0.00024 
       2       0.00097 

       3       0.00218 

       4       0.00387 
       5       0.00605 

       6       0.00871 

       7       0.01185 
       8       0.01548 

       9       0.01959 

      10       0.02419 
      11       0.02927 

      12       0.03483 

      13       0.04088 
      14       0.04741 

      15       0.05443 

      16       0.06193 

      17       0.06991 

      18       0.07838 

      19       0.08733 
      20       0.09676 

      21       0.10668 

      22       0.11708 
      23       0.12797 

      24       0.13934 

      25       0.15119 
      26       0.16352 

      27       0.17630 
      28       0.18954 

      29       0.20324 

      30       0.21740 
      31       0.23201 

      32       0.24709 

      33       0.26262 
      34       0.27862 

      35       0.29507 

      36       0.31198 
      37       0.32934 

      38       0.34717 

      39       0.36545 
      40       0.38420 

      41       0.40340 

      42       0.42306 
      43       0.44318 

      44       0.46376 

      45       0.48479 
      46       0.50629 

      47       0.52824 

      48       0.55065 

      49       0.57352 

      50       0.59685 

      51       0.62060 
      52       0.64473 

      53       0.66925 

      54       0.69415 
      55       0.71944 

      56       0.74511 

      57       0.77116 
      58       0.79760 

      59       0.82442 

      60       0.85163 
      61       0.87922 

      62       0.90719 

      63       0.93555 
      64       0.96429 

      65       0.99342 

      66       1.02293 
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      67       1.05282 
      68       1.08310 

      69       1.11376 

      70       1.14480 
      71       1.17623 

      72       1.20805 

      73       1.24025 
      74       1.27283 

      75       1.30579 

      76       1.33911 
      77       1.37275 

      78       1.40672 

      79       1.44100 
      80       1.47561 

      81       1.51054 

      82       1.54579 

      83       1.58137 

      84       1.61727 

      85       1.65349 
      86       1.69003 

      87       1.72689 

      88       1.76408 
      89       1.80159 

      90       1.83942 

      91       1.87758 
      92       1.91605 

      93       1.95485 
      94       1.99397 

      95       2.03342 

      96       2.07318 
      97       2.11327 

      98       2.15368 

      99       2.19442 
     100       2.23547 

     101       2.27682 

     102       2.31842 
     103       2.36028 

     104       2.40239 

     105       2.44476 
     106       2.48738 

     107       2.53026 

     108       2.57340 
     109       2.61679 

     110       2.66044 

     111       2.70435 
     112       2.74851 

     113       2.79293 

     114       2.83760 

     115       2.88253 

     116       2.92771 

     117       2.97316 
     118       3.01885 

     119       3.06481 

     120       3.11102 
     121       3.15748 

     122       3.20420 

     123       3.25118 
     124       3.29841 

     125       3.34590 

     126       3.39365 
     127       3.44165 

     128       3.48991 

     129       3.53842 
     130       3.58719 

     131       3.63622 

     132       3.68550 
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     133       3.73504 
     134       3.78483 

     135       3.83488 

     136       3.88519 
     137       3.93575 

     138       3.98657 

     139       4.03764 
     140       4.08897 

     141       4.14056 

     142       4.19240 
     143       4.24450 

     144       4.29685 

     145       4.34946 
     146       4.40233 

     147       4.45545 

     148       4.50883 

     149       4.56247 

     150       4.61636 

     151       4.67047 
     152       4.72478 

     153       4.77929 

     154       4.83400 
     155       4.88890 

     156       4.94400 

     157       4.99929 
     158       5.05479 

     159       5.11047 
     160       5.16636 

     161       5.22244 

     162       5.27871 
     163       5.33519 

     164       5.39186 

     165       5.44872 
     166       5.50578 

     167       5.56304 

     168       5.62050 
     169       5.67815 

     170       5.73600 

     171       5.79404 
     172       5.85228 

     173       5.91072 

     174       5.96935 
     175       6.02818 

     176       6.08721 

     177       6.14643 
     178       6.20585 

     179       6.26547 

     180       6.32528 

     181       6.38529 

     182       6.44549 

     183       6.50589 
     184       6.56649 

     185       6.62728 

     186       6.68827 
     187       6.74946 

     188       6.81084 

     189       6.87242 
     190       6.93420 

     191       6.99617 

     192       7.05834 
     193       7.12070 

     194       7.18326 

     195       7.24602 
     196       7.30898 

     197       7.37213 

     198       7.43547 
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     199       7.49902 
     200       7.56276 

*TLAYER BLAYER NPTS 

   94.0  1000.0  201 
*WATER TABLE  VOLUME DRAINED 

       0       0.00000 

       1       0.00016 
       2       0.00063 

       3       0.00142 

       4       0.00252 
       5       0.00393 

       6       0.00566 

       7       0.00771 
       8       0.01007 

       9       0.01274 

      10       0.01573 

      11       0.01904 

      12       0.02266 

      13       0.02659 
      14       0.03084 

      15       0.03540 

      16       0.04028 
      17       0.04547 

      18       0.05097 

      19       0.05679 
      20       0.06293 

      21       0.06938 
      22       0.07615 

      23       0.08323 

      24       0.09062 
      25       0.09833 

      26       0.10635 

      27       0.11470 
      28       0.12336 

      29       0.13234 

      30       0.14163 
      31       0.15125 

      32       0.16118 

      33       0.17143 
      34       0.18200 

      35       0.19289 

      36       0.20409 
      37       0.21561 

      38       0.22745 

      39       0.23961 
      40       0.25209 

      41       0.26488 

      42       0.27799 

      43       0.29142 

      44       0.30517 

      45       0.31924 
      46       0.33362 

      47       0.34832 

      48       0.36334 
      49       0.37868 

      50       0.39433 

      51       0.41029 
      52       0.42652 

      53       0.44304 

      54       0.45983 
      55       0.47691 

      56       0.49427 

      57       0.51191 
      58       0.52983 

      59       0.54803 

      60       0.56651 
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      61       0.58527 
      62       0.60432 

      63       0.62364 

      64       0.64325 
      65       0.66313 

      66       0.68330 

      67       0.70375 
      68       0.72448 

      69       0.74548 

      70       0.76677 
      71       0.78835 

      72       0.81020 

      73       0.83233 
      74       0.85474 

      75       0.87744 

      76       0.90039 

      77       0.92360 

      78       0.94704 

      79       0.97074 
      80       0.99468 

      81       1.01886 

      82       1.04329 
      83       1.06796 

      84       1.09288 

      85       1.11805 
      86       1.14346 

      87       1.16911 
      88       1.19501 

      89       1.22116 

      90       1.24755 
      91       1.27418 

      92       1.30107 

      93       1.32819 
      94       1.35556 

      95       1.38318 

      96       1.41104 
      97       1.43915 

      98       1.46751 

      99       1.49610 
     100       1.52495 

     101       1.55402 

     102       1.58329 
     103       1.61276 

     104       1.64244 

     105       1.67232 
     106       1.70240 

     107       1.73268 

     108       1.76317 

     109       1.79386 

     110       1.82476 

     111       1.85585 
     112       1.88715 

     113       1.91865 

     114       1.95036 
     115       1.98227 

     116       2.01438 

     117       2.04669 
     118       2.07921 

     119       2.11193 

     120       2.14485 
     121       2.17797 

     122       2.21130 

     123       2.24483 
     124       2.27856 

     125       2.31250 

     126       2.34664 
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     127       2.38098 
     128       2.41552 

     129       2.45027 

     130       2.48522 
     131       2.52037 

     132       2.55573 

     133       2.59129 
     134       2.62705 

     135       2.66302 

     136       2.69918 
     137       2.73555 

     138       2.77213 

     139       2.80890 
     140       2.84588 

     141       2.88306 

     142       2.92045 

     143       2.95803 

     144       2.99582 

     145       3.03382 
     146       3.07201 

     147       3.11041 

     148       3.14901 
     149       3.18781 

     150       3.22682 

     151       3.26601 
     152       3.30536 

     153       3.34487 
     154       3.38455 

     155       3.42438 

     156       3.46438 
     157       3.50454 

     158       3.54486 

     159       3.58534 
     160       3.62598 

     161       3.66679 

     162       3.70775 
     163       3.74888 

     164       3.79017 

     165       3.83162 
     166       3.87323 

     167       3.91501 

     168       3.95694 
     169       3.99904 

     170       4.04130 

     171       4.08372 
     172       4.12630 

     173       4.16904 

     174       4.21194 

     175       4.25501 

     176       4.29824 

     177       4.34162 
     178       4.38517 

     179       4.42889 

     180       4.47276 
     181       4.51679 

     182       4.56099 

     183       4.60535 
     184       4.64987 

     185       4.69455 

     186       4.73939 
     187       4.78439 

     188       4.82956 

     189       4.87488 
     190       4.92037 

     191       4.96602 

     192       5.01183 
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     193       5.05780 
     194       5.10394 

     195       5.15023 

     196       5.19669 
     197       5.24331 

     198       5.29009 

     199       5.33703 
     200       5.38413 

 

C4 .MIS file 
   3 
 *TOP AND BOTTOM OF LAYER 

     0.0    58.0 

 *NUMBER OF POINTS IN LAYER 
  12 

0.40780         0.0 

0.39009        25.0 
0.37604        50.0 

0.36537        75.0 

0.35694       100.0 
0.34422       150.0 

0.33485       200.0 

0.31839       330.0 
0.30496       500.0 

0.28363      1000.0 
0.24090      5000.0 

0.21709     15000.0 

 *TOP AND BOTTOM OF LAYER 
    58.0    94.0 

 *NUMBER OF POINTS IN LAYER 

  12 

0.37900         0.0 

0.36691        25.0 

0.35544        50.0 
0.34584        75.0 

0.33778       100.0 

0.32498       150.0 
0.31516       200.0 

0.29734       330.0 

0.28247       500.0 
0.25862      1000.0 

0.21133      5000.0 

0.18577     15000.0 
 *TOP AND BOTTOM OF LAYER 

    94.0   152.0 

 *NUMBER OF POINTS IN LAYER 
  12 

0.33490         0.0 

0.32703        25.0 
0.31909        50.0 

0.31207        75.0 

0.30593       100.0 
0.29579       150.0 

0.28772       200.0 

0.27252       330.0 
0.25943       500.0 

0.23785      1000.0 

0.19383      5000.0 
0.16963     15000.0 

C.4.1 

C4 CD .PRJ file 
[Options] 

Project=2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
Yield=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

PET=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
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CREAMS=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
Runoff=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

SoilTemp=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

[General] 
Hydrology=C:\DrainMod\inputs\c4_cs_cd.GEN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Runoff=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

FieldRatio=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
Nitrogen=C:\DrainMod\inputs\c4_cs_cd.DMN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

Salinity=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

[Soils] 
SoilFile=C:\DrainMod\soils\IAcergor107.SIN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

SoilWater=C:\DrainMod\soils\IAcergor107.MIS                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

VolDrained=C:\DrainMod\soils\IAcergor107.WDV                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

[Weather] 

Rainfall=C:\DrainMod\weather\cerrogordoprecip.RAI                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Temperature=C:\DrainMod\weather\cerrogordotemp.TEM                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

PET=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

                                                                                                                                                                                                                                                          
[Measured] 

WaterTable=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

Drainage=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
[State] 

stateset=true 

[Analysis] 
DrainMode=2 

DStmax=0.50 
DStorro=0.25 

DrainDepth=115.00,115.00,7.5 

DrainSpace=1500.00,1500.00,500 
[Crops] 

NumCrop=2 

Crop1=C:\DrainMod\crops\IA_Corn.cin 
Crop2=C:\DrainMod\crops\IA_Soyb2.cin 

[CropAlias] 

Crop1=C:\DrainMod\crops\IA_Corn.cin 
Crop2=C:\DrainMod\crops\IA_Soyb2.cin 

[Path] 

Outpath=C:\DrainMod\outputs 

 

C4 CD .GEN file 
*** Job Title ***  

cerro gordo WEATHER STATION, IA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
*** Printout and Input Control *** 

 1 100 C:\DrainMod\outputs                                                                                                 

*** Climate ***                                                                  

111111 C:\DrainMod\weather\cerrogordoprecip.RAI                                                                               

111111 C:\DrainMod\weather\cerrogordotemp.TEM                                                                                 

1981  1 2010 12 4212  51 0 
 2.50 2.20 1.50 1.20 0.80 0.80 0.90 1.201.60 1.80  2.402.50 

*** Drainage System Design ***                                                   

 2 
    115.00     64.60   1500.00      0.50      1.50      0.25     10.11     60.00 

           0        2.000000      500.000000 

           1      200.000000      200.000000    9.000000E-04 
           0    0.000000E+00    0.000000E+00    0.000000E+00    0.000000E+00 

      1.00      0.10       .00 

 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 
*** Soils ***                                                                    

    203.00      2.00 

18.00 3.2581.00 3.25109.0 3.25165.0 3.25203.0 3.25 
99     .00 

*** Trafficability ***                                                           

 4 1 5 1 820               3.9       1.2       2.0 
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12321232 820               3.9       1.2       2.0 
*** Crop ***                                                                     

     0.300 

 410 818       30.00 
 410 818 

11 

 1 1  3.00 416  3.00 5 4  4.00 517 15.00 6 1 25.00 620 30.00 718 30.00 820 20.00 
 924 10.00 925  3.001231  3.00 

*** Wastewater Irrigation ***                                                    

 0    1 1  10   1  6 
 0 0       0 0       0 0       0 0 

   7.00000   1.00000  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40 

WET *** Wetlands Information *** 
 0 

   1 365 

 30.0  14 

COM *** Combo Drainage Weir Settings *** 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

FPE *** Fixed Monthly PET *** 
    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00 

MRA *** Monthly Ranking ***  

 1 
FAC *** Daily PET Factors *** 

 0 

OVR *** Contributing Area Flow *** 

 0        .000                                                                                                                                  

STM *** Soil Temperature *** 

ZA      ZB     TKA     TKB      TB    TLAG   TSNOW   TMELT    CDEG    CICE 
2.50    1.21    0.39    1.33    9.11    8.00    0.00    1.00    5.00        0.20 

Initial Soil Temperature 

 2 
  0.00    0.00 

209.00   12.00 

Initial snow depth(m) & density(kg/m3) 
     0.00   100.00 

Freezing characteristic curve 

 4 
  0.00    0.530 

 -1.00    0.100 

 -3.00    0.010 
-35.00    0.000 
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C4 CD .DMN file 
*General 
&======= 

&Nrot Ncrop 

   15     2 
&IsNH4 IsUniform   IsYield    IsTemp IsResidue  IsManure 

    .T        .T        .T        .T        .T        .T  

&OutFlag OutPath 
       1  

&IsDRN     IsNIT     IsFLX     IsMCT 

    .F        .F        .F        .F 
*Grid  

&==== 

&DelZ 
  5.0 

&G DEPgrid  DZgrid 

&1   203.0     5.0 
*Field 

&=====                                                                           

&Soil files                                                                       
C:\DrainMod\soils\IAcergor107.MIS                                                

C:\DrainMod\soils\IAcergor107.WDV                                                

&ProfDepth    YesWTD    YesDDZ 
     203.0     150.0       0.0 

&L  DEPsoil HydrCond   WltPnt   ClyFrc   SltFrc    Rho_b   SoilpH      K_d 
 1     58.0     3.25    0.217    0.310    0.490     1.58      6.8     2.60 

 2     94.0     3.25    0.186    0.300    0.365     1.66      6.7     2.60 

 3    203.0     3.25    0.170    0.280    0.376     1.84      6.7     2.60 
*Crops 

&===== 

&C  IC Leg Pday Lgrw  PotYld   HI  RSR CrpN ShtN RotN Tl Fr Rt Up Rs Mn  RtCf 

C1   1  .F  120  160 13000.0 0.54 0.10 1.50 0.50 0.50  1  1  1  1  1  0  1.00 

C2   2  .T  135  150 03500.0 0.40 0.10 5.90 2.20 5.50  2  0  2  2  2  0  1.00 

*Tillage 
&======= 

&T    TilDay    PlwDep TilFactor 

 1       -14      20.0       1.0 
 2       -14      20.0       1.0 

*Fertilization 

&============= 
&F  AppDay FerType  AddFer  AddInh AppMeth  IncDep 

 1       0       2   180.0    0.00       2     5.0 

&2      -3       3   200.0    0.56       3    15.0 
*Residue Recycling 

&===================== 

&R IsShoot  IsRoot ShootOC  RootOC ShotLgn RootLgn  IncDep 
 1      .T      .T    40.0    40.0     3.5     8.3    20.0 

 2      .T      .T    44.0    44.0     9.1    24.7    20.0 

*Manure Application 
&================== 

&M  AppDay  AddMan   ManOC  ManLgn  ManCNR AppMeth  IncDep 

&1     210  6867.0    42.6     5.7   100.0       1     0.0 
&2     210  6867.0    42.6     5.7   100.0       1     0.0 

*Uptake 

&======                                                                          
&U  FracGrow  FracUptk                                                                   

 1      .000      .000 

 1      .100      .014 
 1      .200      .071 

 1      .300      .200 

 1      .400      .336 
 1      .500      .471 

 1      .600      .650 

 1      .700      .800 
 1      .800      .929 

 1      .900      .993 
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 1     1.000     1.000                             
 2      .000      .000 

 2      .100      .014 

 2      .200      .071 
 2      .300      .200 

 2      .400      .336 

 2      .500      .471 
 2      .600      .650 

 2      .700      .800 

 2      .800      .929 
 2      .900      .993 

 2     1.000     1.000 

*Rooting Depths  
&==============                                                                 

&R RootDAY     RootDep                                                             

 1       1        3.00 

 1      23        9.00 

 1      37       18.00 

 1      51       31.50 
 1      70       40.50 

 1      99       45.00 

 1     132       45.00 
 1     152       40.50 

 1     166       27.00 

 1     167        3.00 
 1     170        3.00 

 2       1        3.00 
 2      15       11.00 

 2      29       18.00 

 2      43       25.00 
 2      57       34.00 

 2      71       36.00 

 2      85       36.00 
 2     113       36.00 

 2     127       36.00 

 2     138       36.00 
 2     139       36.00 

 2     140       36.00 

 2     141        3.00 
 2     170        3.00 

*TRANSport/TRANSformations 

&========================= 
&   Lambda       Tau      ErrMax     DTmin                                       

     15.00      0.50 1.00000E-04  1.00E-03 

&   Tavg     Amp    Damp     Phi 
&  12.40    19.5   184.0    16.0 

&  pHFlg   pHvol   MaxBufCap    Gama 

       1    7.50 1.00000E+05    50.0 

& Knit_max    Knit_m 

     24.00     09.00  

&     Topt      Beta   
      25.0     0.403  

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

      0.50      0.60    0.00   0.000     1.0 
&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .T     3.5    10.0     6.7     7.2     0.0     0.0     1.0 

& Cinh_max  Cinh_min      Einh   Arrhen1   Arrhen2 
&     0.30      0.05       0.5    38.135   12067.3          

& Kden_max    Kden_m    Alpha1      

      0.75     40.00     0.035      
&     Topt      Beta   

     30.00     0.186  

&  WFPSden       Ewc 
     0.800      1.00 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                 
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&    WCdis      Kdis     
     0.060      2.00 

& Khyd_max    Khyd_m 

&    120.0      50.0 
&     Topt      Beta   

&     51.6     0.119 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
&     0.50      0.70    0.65    0.87     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

&   .T     4.0    10.0     7.0     8.0     0.2     0.5     1.0    
*Organic Matter 

&============== 

&P         K_dec   CNRatio    CNRmin    CNRmax 
 1   1.06849E-02     150.0   

 2   4.05479E-02      15.0  

 3   1.64384E-02      10.0       8.0      20.0  

 4   1.34247E-02     150.0  

 5   5.06849E-02      15.0   

&P         K_dec   CNRatio    CNRmin    CNRmax  PrcntTOC   
 6   2.00000E-02       8.0       3.0      15.0       1.6 

 7   5.47945E-04      16.0      12.0      20.0      24.0 

 8   1.23288E-05      10.0       7.0      10.0      74.4 
&   MaxLtrN  MaxMnrlN 

       02.0      10.0 

&     Topt      Beta   
      30.0     0.186 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
      0.50      0.60    0.15    0.50     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                         
&M    AOMini   PrcntOC  PrcntLgn   CNRatio    IncDep 

 1     375.0      44.0       3.5      80.0       0.0 

 2    1125.0      44.0       3.5      80.0      20.0 
&IniInputFlg  SOMFlg 

          .T       0          

&     TOCmax   Alpha 
&0.70000E+04   0.035   

&O  DEPsom         TOC 

 1     0.0 3.20000E+04 
 1     5.0 3.20000E+04 

 1    10.0 3.20000E+04 

 1    15.0 3.20000E+04 
 1    20.0 3.20000E+04 

 1    20.1 0.00000E+00 

 1   203.0 0.00000E+00 
*Initial/Boundary Conditions 

&=========================== 

&TopCNO3 TopCNH4 CNH3air  

    0.50    0.50     0.0    

&IniInputFlg 

          .T      
&CNO3ini CNH4ini  

&   30.0     2.0                                              

&I     DEP    CNO3    CNH4                                                                  
 1     0.0   15.00   0.500 

 1   203.0    5.00   0.050 
C.4.2 

C4 FD .PRJ file 
[Options] 
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[Measured] 
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Drainage=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
[State] 

stateset=true 

[Analysis] 
DrainMode=1 

DStmax=0.50 

DStorro=0.25 
DrainDepth=115.00,115.00,7.5 

DrainSpace=1500.00,1500.00,500 
[Crops] 

NumCrop=2 

Crop1=C:\DrainMod\crops\IA_Corn.cin 
Crop2=C:\DrainMod\crops\IA_Soyb2.cin 

[CropAlias] 

Crop1=C:\DrainMod\crops\IA_Corn.cin 
Crop2=C:\DrainMod\crops\IA_Soyb2.cin 

[Path] 

Outpath=C:\DrainMod\outputs 

 

 

C4 FD .GEN file 
*** Job Title ***  
cerro gordo WEATHER STATION, IA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

*** Printout and Input Control *** 
 1 100 C:\DrainMod\outputs                                                                                                 

*** Climate ***                                                                  

111111 C:\DrainMod\weather\cerrogordoprecip.RAI                                                                               
111111 C:\DrainMod\weather\cerrogordotemp.TEM                                                                                 

1981  1 2010 12 4212  51 0 

 2.50 2.20 1.50 1.20 0.80 0.80 0.90 1.201.60 1.80  2.402.50 
*** Drainage System Design ***                                                   

 1 

    115.00     64.60   1500.00      0.50      1.50      0.25     10.11     60.00 
           0        2.000000      500.000000 

           1      200.000000      200.000000    9.000000E-04 

           0    0.000000E+00    0.000000E+00    0.000000E+00    0.000000E+00 
      0.01      0.01       .00 

 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 

*** Soils ***                                                                    
    203.00      2.00 

18.00 3.2581.00 3.25109.0 3.25165.0 3.25203.0 3.25 

99     .00 
*** Trafficability ***                                                           

 4 1 5 1 820               3.9       1.2       2.0 

12321232 820               3.9       1.2       2.0 
*** Crop ***                                                                     

     0.300 
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 410 818       30.00 
 410 818 

11 

 1 1  3.00 416  3.00 5 4  4.00 517 15.00 6 1 25.00 620 30.00 718 30.00 820 20.00 
 924 10.00 925  3.001231  3.00 

*** Wastewater Irrigation ***                                                    

 0    1 1  10   1  6 
 0 0       0 0       0 0       0 0 

   7.00000   1.00000  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40 

WET *** Wetlands Information *** 
 0 

   1 365 

 30.0  14 
COM *** Combo Drainage Weir Settings *** 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

FPE *** Fixed Monthly PET *** 
    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00 

MRA *** Monthly Ranking ***  

 1 
FAC *** Daily PET Factors *** 

 0 

OVR *** Contributing Area Flow *** 
 0        .000                                                                                                                                  

STM *** Soil Temperature *** 

ZA      ZB     TKA     TKB      TB    TLAG   TSNOW   TMELT    CDEG    CICE 

2.50    1.21    0.39    1.33    9.11    8.00    0.00    1.00    5.00        0.20 

Initial Soil Temperature 

 2 
  0.00    0.00 

209.00   12.00 

Initial snow depth(m) & density(kg/m3) 
     0.00   100.00 

Freezing characteristic curve 

 4 
  0.00    0.530 

 -1.00    0.100 

 -3.00    0.010 
-35.00    0.000 

 

C4 FD .DMN file 
*General 
&======= 

&Nrot Ncrop 
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   15     2 
&IsNH4 IsUniform   IsYield    IsTemp IsResidue  IsManure 

    .T        .T        .T        .T        .T        .T  

&OutFlag OutPath 
       1  

&IsDRN     IsNIT     IsFLX     IsMCT 

    .T        .F        .F        .F 
*Grid  

&==== 

&DelZ 
  5.0 

&G DEPgrid  DZgrid 

&1   203.0     5.0 
*Field 

&=====                                                                           

&Soil files                                                                       

C:\DrainMod\soils\IAcergor107.MIS                                                

C:\DrainMod\soils\IAcergor107.WDV                                                

&ProfDepth    YesWTD    YesDDZ 
     203.0     150.0       0.0 

&L  DEPsoil HydrCond   WltPnt   ClyFrc   SltFrc    Rho_b   SoilpH      K_d 

 1     58.0     3.25    0.217    0.310    0.490     1.58      6.8     2.60 
 2     94.0     3.25    0.186    0.300    0.365     1.66      6.7     2.60 

 3    203.0     3.25    0.170    0.280    0.376     1.84      6.7     2.60 

*Crops 
&===== 

&C  IC Leg Pday Lgrw  PotYld   HI  RSR CrpN ShtN RotN Tl Fr Rt Up Rs Mn  RtCf 
C1   1  .F  120  170 13000.0 0.54 0.10 1.50 0.50 0.50  1  1  1  1  1  0  1.00 

C2   2  .T  135  150 03500.0 0.40 0.10 5.90 2.20 5.50  2  0  2  2  2  0  1.00 

*Tillage 
&======= 

&T    TilDay    PlwDep TilFactor 

 1       -14      20.0       1.0 
 2       -14      20.0       1.0 

*Fertilization 

&============= 
&F  AppDay FerType  AddFer  AddInh AppMeth  IncDep 

 1       0       2   180.0    0.00       2     5.0 

&2      -3       3   200.0    0.56       3    15.0 
*Residue Recycling 

&===================== 

&R IsShoot  IsRoot ShootOC  RootOC ShotLgn RootLgn  IncDep 
 1      .T      .T    40.0    40.0     3.5     8.3    20.0 

 2      .T      .T    44.0    44.0     9.1    24.7    20.0 

*Manure Application 
&================== 

&M  AppDay  AddMan   ManOC  ManLgn  ManCNR AppMeth  IncDep 

&1     210  6867.0    42.6     5.7   100.0       1     0.0 

&2     210  6867.0    42.6     5.7   100.0       1     0.0 

*Uptake 

&======                                                                          
&U  FracGrow  FracUptk                                                                   

 1      .000      .000 

 1      .100      .014 
 1      .200      .071 

 1      .300      .200 

 1      .400      .336 
 1      .500      .471 

 1      .600      .650 

 1      .700      .800 
 1      .800      .929 

 1      .900      .993 

 1     1.000     1.000                             
 2      .000      .000 

 2      .100      .014 

 2      .200      .071 
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 2      .300      .200 
 2      .400      .336 

 2      .500      .471 

 2      .600      .650 
 2      .700      .800 

 2      .800      .929 

 2      .900      .993 
 2     1.000     1.000 

*Rooting Depths  

&==============                                                                 
&R RootDAY     RootDep                                                             

 1       1        3.00 

 1      23        9.00 
 1      37       18.00 

 1      51       31.50 

 1      70       40.50 

 1      99       45.00 

 1     132       45.00 

 1     152       40.50 
 1     166       27.00 

 1     167        3.00 

 1     170        3.00 
 2       1        3.00 

 2      15       11.00 

 2      29       18.00 
 2      43       25.00 

 2      57       34.00 
 2      71       36.00 

 2      85       36.00 

 2     113       36.00 
 2     127       36.00 

 2     138       36.00 

 2     139       36.00 
 2     140       36.00 

 2     141        3.00 

 2     170        3.00 
*TRANSport/TRANSformations 

&========================= 

&   Lambda       Tau      ErrMax     DTmin                                       
     15.00      0.50 1.00000E-04  1.00E-03 

&   Tavg     Amp    Damp     Phi 

&  12.40    19.5   184.0    16.0 
&  pHFlg   pHvol   MaxBufCap    Gama 

       1    7.50 1.00000E+05    50.0 

& Knit_max    Knit_m 
     24.00     09.00  

&     Topt      Beta   

      25.0     0.403  

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

      0.50      0.60    0.00   0.000     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
    .T     3.5    10.0     6.7     7.2     0.0     0.0     1.0 

& Cinh_max  Cinh_min      Einh   Arrhen1   Arrhen2 

&     0.30      0.05       0.5    38.135   12067.3          
& Kden_max    Kden_m    Alpha1      

      0.75     40.00     0.035      

&     Topt      Beta   
     30.00     0.186  

&  WFPSden       Ewc 

     0.800      1.00 
&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                 

&    WCdis      Kdis     
     0.060      2.00 

& Khyd_max    Khyd_m 

&    120.0      50.0 
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&     Topt      Beta   
&     51.6     0.119 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

&     0.50      0.70    0.65    0.87     1.0 
&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

&   .T     4.0    10.0     7.0     8.0     0.2     0.5     1.0    

*Organic Matter 
&============== 

&P         K_dec   CNRatio    CNRmin    CNRmax 

 1   1.06849E-02     150.0   
 2   4.05479E-02      15.0  

 3   1.64384E-02      10.0       8.0      20.0  

 4   1.34247E-02     150.0  
 5   5.06849E-02      15.0   

&P         K_dec   CNRatio    CNRmin    CNRmax  PrcntTOC   

 6   2.00000E-02       8.0       3.0      15.0       1.6 

 7   5.47945E-04      16.0      12.0      20.0      24.0 

 8   1.23288E-05      10.0       7.0      10.0      74.4 

&   MaxLtrN  MaxMnrlN 
       02.0      10.0 

&     Topt      Beta   

      30.0     0.186 
&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

      0.50      0.60    0.15    0.50     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
    .F                                                         

&M    AOMini   PrcntOC  PrcntLgn   CNRatio    IncDep 
 1     375.0      44.0       3.5      80.0       0.0 

 2    1125.0      44.0       3.5      80.0      20.0 

&IniInputFlg  SOMFlg 
          .T       0          

&     TOCmax   Alpha 

&0.70000E+04   0.035   
&O  DEPsom         TOC 

 1     0.0 3.00000E+04 

 1     5.0 3.00000E+04 
 1    10.0 3.00000E+04 

 1    15.0 3.00000E+04 

 1    20.0 3.00000E+04 
 1    20.1 0.00000E+00 

 1   203.0 0.00000E+00 

*Initial/Boundary Conditions 
&=========================== 

&TopCNO3 TopCNH4 CNH3air  

    0.50    0.50     0.0    
&IniInputFlg 

          .T      

&CNO3ini CNH4ini  

&   30.0     2.0                                              

&I     DEP    CNO3    CNH4                                                                  

 1     0.0   15.00   0.500 
 1   203.0    5.00   0.050 

 

C.4.3 

C4 CD .YR file 
                              ----------------------------------------------------- 

          *              DRAINMOD version 6.1                 * 
          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 

 
cerro gordo WEATHER STATION, IA                                                  

                                                                                 

********************************************************************************  
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  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 11:17 

 input file:   C:\DrainMod\inputs\c4_cs_cd.prj                  

 parameters:    controlled drainage        and yields calculated      
               drain spacing =    1500. cm   drain depth =  115.0 cm 

------------------------------------------------------------------------ 

 
 

 

 YEAR RAINFALL INFILTR   ET     DRAIN   RUNOFF DRYDAYS WORKDAYS  SEW    PUMPV  SLOPSP  VERTSP   LATSP  
DRN+SP 

 1981  87.22    76.97   59.02   16.17   10.26   16.00   104.96   59.1   -2.47     .00    4.51     .00   20.67 

 1982  97.23    86.98   47.09   31.96   10.26   32.00    78.59   13.8   -1.51     .00    4.40     .00   36.36 
 1983  92.28    78.13   46.55   27.13   14.15   38.00    84.28   62.1   -1.49     .00    4.93     .00   32.06 

 1984 102.18    77.86   39.50   34.48   23.81   43.00    83.94   63.4   -2.03     .00    4.60     .00   39.09 

 1985  71.61    67.91   48.70   14.56    4.20   48.00   106.16   25.8   -2.20     .00    4.47     .00   19.03 

 1986  92.57    84.88   52.89   28.53    7.69   39.00    94.29   26.1   -1.88     .00    4.66     .00   33.19 

 1987  61.07    60.39   48.92    6.43     .69   45.00   122.50     .0    -.87     .00    3.45     .00    9.88 

 1988  65.05    54.70   40.04   10.13   10.35   71.00   103.04     .0   -2.15     .00    4.17     .00   14.30 
 1989  46.64    40.62   35.16    7.04    5.58   70.00   122.83     .0    -.87     .00    3.05     .00   10.09 

 1990 102.38    76.77   48.99   21.91   26.04   18.00   105.13   68.4   -2.94     .00    4.09     .00   26.00 

 1991 115.94   102.18   60.94   34.03   13.76   14.00    90.57   49.1   -1.34     .00    4.38     .00   38.41 
 1992  97.69    82.16   44.93   31.84   15.53   32.00    99.18   49.1   -1.75     .00    5.27     .00   37.11 

 1993 111.80    95.55   52.00   39.42   16.25    4.00    94.64  108.1   -1.34     .00    4.75     .00   44.17 

 1994  88.08    75.97   49.38   22.23   12.11   28.00    93.78   60.9   -1.73     .00    4.66     .00   26.90 
 1995  95.48    83.15   55.95   22.97   12.33   24.00    89.01   51.7   -1.64     .00    4.66     .00   27.62 

 1996  77.38    66.58   43.41   17.96   10.68   21.00    94.20   52.9   -2.92     .00    4.94     .00   22.91 
 1997  81.60    69.89   47.53   19.15   11.83   19.00   104.89   51.1   -2.47     .00    4.48     .00   23.63 

 1998  94.28    83.81   51.75   27.61   10.47   30.00    72.61   59.0   -1.40     .00    4.59     .00   32.20 

 1999 110.25    85.95   50.82   31.09   24.04   13.00    99.59   82.8   -1.74     .00    4.30     .00   35.39 
 2000  79.77    73.55   49.46   19.93    6.48   24.00    89.61   49.6   -1.75     .00    4.26     .00   24.19 

 2001  65.15    52.74   36.60   12.48   12.41   44.00   115.22   13.9    -.63     .00    3.31     .00   15.79 

 2002  80.37    70.68   51.70   15.29    9.68   19.00   102.27   30.1   -1.54     .00    3.96     .00   19.25 
 2003  69.77    63.56   38.56   18.64    6.21   36.00   106.02   53.8   -1.56     .00    3.87     .00   22.51 

 2004 110.21    80.71   47.80   28.31   29.50   13.00    91.54  100.5   -1.93     .00    4.97     .00   33.28 

 2005 103.02    90.31   61.09   25.47   12.70   16.00    94.65   58.6   -1.60     .00    4.53     .00   30.00 
 2006  92.21    79.03   45.35   27.01   12.68   51.00    83.81    3.1   -1.83     .00    4.97     .00   31.98 

 2007 110.79    85.76   63.07   22.36   25.53   22.00    94.77   33.8   -2.69     .00    4.46     .00   26.82 

 2008 112.22    86.40   48.64   30.69   25.81   21.00    81.81   59.4   -1.60     .00    4.30     .00   34.98 
 2009  81.49    73.71   44.85   24.78    7.79   19.00    97.29   14.7   -2.23     .00    4.38     .00   29.16 

 2010  79.80    70.54   45.69   19.00    9.26   36.00    91.92   13.8   -1.53     .00    4.66     .00   23.65 

 
 AVG   89.18    75.92   48.55   22.95   13.27   30.20    96.44   43.8   -1.79     .00    4.40     .00   27.35 

 

C4 CD .YLD file  
                              ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

cerro gordo WEATHER STATION, IA                                                  

                                                                                 
********************************************************************************  

 

 
 IF NO RESULTS WERE PRINTED , CHECK THE *.GEN FILE 

 MAKE SURE THE SIMULATION PERIOD MATCH THE *.RAI, 

 *.PET FILES . 
 

  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 11:17 

 input file:   C:\DrainMod\inputs\c4_cs_cd.prj                  
 parameters:    controlled drainage        and yields calculated      

               drain spacing =    1500. cm   drain depth =  115.0 cm 

------------------------------------------------------------------------ 
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               C:\DrainMod\crops\IA_Corn.cin                      

  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 
       excess drought   date   delay  date     excess drought  delay  salinity overall 

       --------------   ----   ----   ----     ----------------------------------------- 

 
 

1981     12.4   2.1       119.   0. 292.        90.7    97.5   100.0   100.0    88.4 

1983     16.5  27.5       119.   0. 292.        87.7    66.5   100.0   100.0    58.3 
1985      3.0  24.8       119.   0. 292.        97.8    69.7   100.0   100.0    68.2 

1987       .0  27.6       119.   0. 292.       100.0    66.3   100.0   100.0    66.3 

1989       .0  39.9       119.   0. 292.       100.0    51.3   100.0   100.0    51.3 
1991     10.7  10.1       119.   0. 292.        92.0    87.6   100.0   100.0    80.6 

1993     23.8    .0       119.   0. 292.        82.2   100.0   100.0   100.0    82.2 

1995     11.2   6.5       119.   0. 292.        91.6    92.0   100.0   100.0    84.3 

1997      9.6    .5       119.   0. 292.        92.8    99.3   100.0   100.0    92.2 

1999     14.6    .1       119.   0. 292.        89.0    99.9   100.0   100.0    88.9 

2001      2.8  35.2       119.   0. 292.        97.9    57.0   100.0   100.0    55.8 
2003     12.9   7.3       119.   0. 292.        90.3    91.1   100.0   100.0    82.3 

2005     14.6   4.0       119.   0. 292.        89.1    95.2   100.0   100.0    84.8 

2007      4.5   9.2       119.   0. 292.        96.6    88.7   100.0   100.0    85.7 
2009      2.9   3.3       119.   0. 292.        97.8    95.9   100.0   100.0    93.9 

 

 AVG      9.3  13.2       119.   0. 292.        93.0    83.9   100.0   100.0    77.5 
  

  
               C:\DrainMod\crops\IA_Soyb2.cin                     

  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 
       excess drought   date   delay  date     excess drought  delay  salinity overall 

       --------------   ----   ----   ----     ----------------------------------------- 

 
 

1982      1.8   2.9       130.   0. 269.       100.0    79.4   100.0   100.0    79.4 

1984     10.2   3.3       130.   0. 269.        95.8    76.4   100.0   100.0    73.2 
1986      3.9   1.9       130.   0. 269.       100.0    86.7   100.0   100.0    86.7 

1988       .0   6.7       130.   0. 269.       100.0    51.9   100.0   100.0    51.9 

1990     15.2   1.7       130.   0. 269.        92.4    87.6   100.0   100.0    81.0 
1992     10.3   1.1       130.   0. 269.        95.8    92.3   100.0   100.0    88.5 

1994     12.4   1.6       130.   0. 269.        94.3    88.3   100.0   100.0    83.3 

1996      7.0   3.8       130.   0. 269.        98.1    72.6   100.0   100.0    71.2 
1998      9.9   2.6       130.   0. 269.        96.1    81.0   100.0   100.0    77.8 

2000      9.4   1.9       130.   0. 269.        96.4    86.3   100.0   100.0    83.2 

2002      7.6   1.8       130.   0. 269.        97.7    87.2   100.0   100.0    85.2 
2004     15.3    .6       130.   0. 269.        92.3    95.7   100.0   100.0    88.3 

2006       .0   6.0       130.   0. 269.       100.0    56.6   100.0   100.0    56.6 

2008      7.8   1.0       130.   0. 269.        97.6    93.0   100.0   100.0    90.8 

2010      2.6   2.2       130.   0. 269.       100.0    84.3   100.0   100.0    84.3 

 

 AVG      7.6   2.6       130.   0. 269.        97.1    81.3   100.0   100.0    78.7 
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C4 CD .YNP file 
ANNUAL RATES OF SIMULATED NITROGEN PROCESSES 
 ============================================ 

 

=======================================================================================================================================
===================================================================== 

 Year              Fertilizer          Rainfall   Mineral-          Immobil-   Nitrif -            Plant         N          Drainage            Runoff         Vert Seep   Denitri-   Volati-          Profile 

                  Application        Deposition   ization           ization    icat'n            Uptake  Fixation              Loss              Loss              Loss   ficat'n   lizat'n              Mass 

  

                NO3-N   NH4-N     NO3-N   NH4-N     NH4-N     NO3-N   NH4-N     NO3-N     NO3-N   NH4-N               NO3-N   NH4-N     NO3-N   NH4-N     NO3-N   NH4-N     NO3-N     

NH4-N     NO3-N   NH4-N 
  

                                              (all in Kg/ha) 

=======================================================================================================================================
==================================================================== 

  

 1981   365      0.00  180.00      4.36    4.36    104.54     15.49   19.44    227.19    137.89   57.94      0.00     38.87    0.44      2.18    0.43      2.76    0.03     44.94      0.00     62.68    8.19 
 1982   365      0.00    0.00      4.86    4.86    115.45      0.23    1.14     39.19     25.98   74.77    201.24     33.58    0.39      1.09    0.42      3.33    0.03      9.34      0.00     31.92   11.04 

 1983   365      0.00  180.00      4.61    4.61     98.17      3.89    8.78    266.15    144.19    8.79      0.00     37.84    0.41      2.99    0.96      3.18    0.04     45.95      0.00     63.85    7.09 

 1984   366      0.00    0.00      5.11    5.11    177.95      0.00    0.04     71.87     43.62  105.40    127.74     32.32    0.34      3.15    1.07      2.30    0.04     18.83      0.00     38.45    9.18 
 1985   365      0.00  180.00      3.58    3.58     84.65      4.32    3.42    261.78    174.16    4.80      0.00     22.60    0.17      1.14    0.24      2.42    0.05     40.44      0.00     58.54    5.88 

 1986   365      0.00    0.00      4.63    4.63    167.97      0.00    0.05     71.24     53.90   98.44    183.41     25.79    0.23      1.26    0.33      2.15    0.05     16.98      0.00     32.98    6.62 

 1987   365      0.00  180.00      3.06    3.06     74.41      9.18    2.51    254.02    170.09    3.88      0.00      6.19    0.09      0.59    0.01      1.68    0.04     24.23      0.00     77.75    2.58 
 1988   366      0.00    0.00      3.25    3.25    182.39      0.14    0.21    119.03    120.38   58.63     14.27     15.95    0.10      3.33    0.27      1.87    0.04     18.48      0.00     39.45    8.65 

 1989   365      0.00  180.00      2.34    2.34     52.18     10.00    1.88    234.71    130.91    3.71      0.00      6.18    0.08      0.88    0.35      1.26    0.03     14.16      0.00    112.55    1.38 
 1990   365      0.00    0.00      5.12    5.12    180.84      0.04    0.92     65.02     61.11  113.80    146.30     36.39    0.09      6.22    0.50      1.83    0.04     19.82      0.00     55.98    4.65 

 1991   365      0.00  180.00      5.80    5.80    142.09      1.39    3.25    312.18    202.24    9.26      0.00     48.79    0.28      8.75    1.37      2.93    0.04     49.86      0.00     59.19    4.23 

 1992   366      0.00    0.00      4.89    4.89    151.28      0.18    0.56     56.83     39.95   90.26    225.17     29.88    0.22      1.32    0.66      3.44    0.04     13.87      0.00     30.46   10.02 
 1993   365      0.00  180.00      5.59    5.59    174.58      2.56    7.22    322.64    181.51   34.19      0.00     51.70    0.29      2.79    0.96      2.45    0.03     48.35      0.00     68.23    2.80 

 1994   365      0.00    0.00      4.41    4.41    158.32      0.08    0.54     58.26     39.64   98.16    193.75     26.80    0.07      0.84    0.40      2.44    0.02     15.25      0.00     44.44    6.32 

 1995   365      0.00  180.00      4.78    4.78    129.71      6.13    8.11    294.21    207.00   14.21      0.00     33.20    0.13      4.38    0.77      3.10    0.02     43.77      0.00     44.97    1.64 
 1996   366      0.00    0.00      3.87    3.87    136.52      0.23    1.02     39.36     27.59   95.42    161.33     15.80    0.05      2.17    0.38      2.48    0.02      8.00      0.00     30.50    4.32 

 1997   365      0.00  180.00      4.08    4.08    149.94     10.22   11.27    275.89    195.26   46.34      0.00     20.93    0.08      2.77    0.47      1.83    0.02     37.39      0.00     41.27    2.64 

 1998   365      0.00    0.00      4.71    4.71    155.62      0.18    1.90     55.68     32.14   99.36    188.73     17.69    0.09      0.76    0.27      1.58    0.01     13.42      0.00     34.10    3.78 
 1999   365      0.00  180.00      5.51    5.51    166.22      5.14    9.19    273.86    160.81   66.03      0.00     37.96    0.30      6.69    2.21      1.49    0.01     46.78      0.00     52.99    1.52 

 2000   366      0.00    0.00      3.99    3.99    141.82      0.10    0.81     51.15     31.41   88.52    210.45     19.64    0.05      0.23    0.21      1.61    0.01     13.89      0.00     40.11    5.14 

 2001   365      0.00  180.00      3.26    3.26     67.23     10.58    8.21    239.24    143.84    2.59      0.00     12.16    0.14      2.46    2.38      1.67    0.01     41.32      0.00     70.34    1.69 
 2002   365      0.00    0.00      4.02    4.02    173.49      0.00    0.02     58.52     65.32  111.19    161.75     15.61    0.02      1.20    0.28      1.80    0.01     15.99      0.00     32.25    7.64 

 2003   365      0.00  180.00      3.49    3.49    138.41      2.79    3.51    306.90    200.33   15.63      0.00     30.27    0.14      2.45    0.42      1.69    0.01     39.75      0.00     65.35    1.86 

 2004   366      0.00    0.00      5.51    5.51    158.38      0.00    0.24     54.59     34.20  101.59    218.34     30.46    0.06      2.72    1.15      2.37    0.01     13.86      0.00     39.41    5.47 
 2005   365      0.00  180.00      5.15    5.15    158.71      6.24    7.82    321.56    206.34   16.18      0.00     33.33    0.13      2.93    0.68      2.53    0.01     51.93      0.00     62.00    1.02 

 2006   365      0.00    0.00      4.61    4.61    157.71      0.00    0.27     61.16     50.73   93.47     70.37     26.12    0.07      1.56    0.57      2.49    0.01     14.89      0.00     30.47    6.17 

 2007   365      0.00  180.00      5.54    5.54    133.71     12.04    7.40    287.45    199.78   24.95      0.00     23.07    0.07      4.15    1.25      2.31    0.01     39.10      0.00     41.25    1.72 
 2008   366      0.00    0.00      5.61    5.61    131.74      0.01    0.95     38.65     24.49   92.53    251.76     20.26    0.06      1.58    0.48      1.76    0.01      7.13      0.00     28.11    3.93 

 2009   365      0.00  180.00      4.08    4.08    151.90      5.17    9.56    297.35    218.37   28.04      0.00     23.20    0.05      1.58    0.28      1.60    0.01     37.84      0.00     41.21    3.28 

 2010   365      0.00    0.00      3.99    3.99    170.24      0.21    0.91     62.90     43.31  107.60    181.02     14.66    0.05      1.07    0.36      1.61    0.01     12.96      0.00     33.02    4.08
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C.4.4 

C4 FD .YR file 
                                        ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

cerro gordo WEATHER STATION, IA                                                  

                                                                                 
********************************************************************************  

 

 
  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 11:16 

 input file:   C:\DrainMod\inputs\C4_cs_free.prj                

 parameters:    free drainage              and yields calculated      

               drain spacing =    1500. cm   drain depth =  115.0 cm 

------------------------------------------------------------------------ 

 
 

 

 YEAR RAINFALL INFILTR   ET     DRAIN   RUNOFF DRYDAYS WORKDAYS  SEW    PUMPV  SLOPSP  VERTSP   LATSP  
DRN+SP 

 1981  87.22    80.67   56.92   24.05    6.55   17.00   112.38   24.7     .00     .00    3.01     .00   27.06 

 1982  97.23    95.75   45.26   46.30    1.48   37.00   103.88   13.1     .00     .00    3.06     .00   49.36 
 1983  92.28    88.05   44.60   40.64    4.23   42.00   101.42   14.2     .00     .00    3.15     .00   43.79 

 1984 102.18    92.88   37.89   51.54    8.84   45.00    97.22   30.3     .00     .00    3.12     .00   54.67 
 1985  71.61    69.19   46.46   19.99    2.88   48.00   109.34     .0     .00     .00    3.05     .00   23.04 

 1986  92.57    89.48   50.11   35.96    3.10   43.00   107.14   12.3     .00     .00    3.30     .00   39.27 

 1987  61.07    60.39   48.10    9.69     .68   45.00   122.50     .0     .00     .00    2.54     .00   12.23 
 1988  65.05    61.36   39.00   19.37    3.69   71.00   117.07     .0     .00     .00    2.92     .00   22.28 

 1989  46.64    46.00   34.62   11.01     .21   70.00   122.83     .0     .00     .00    2.22     .00   13.23 

 1990 102.38    86.77   47.06   35.02   16.04   20.00   111.74   26.6     .00     .00    3.06     .00   38.08 
 1991 115.94   113.31   59.35   50.82    2.63   17.00   102.27   30.1     .00     .00    3.04     .00   53.87 

 1992  97.69    91.77   43.27   45.02    5.93   35.00   109.31   12.7     .00     .00    3.38     .00   48.40 

 1993 111.80   107.63   51.24   53.23    4.17    5.00   103.23    5.7     .00     .00    3.14     .00   56.37 
 1994  88.08    85.84   47.00   35.54    2.24   30.00   107.08   39.2     .00     .00    3.20     .00   38.74 

 1995  95.48    91.39   53.83   34.60    4.09   27.00   107.25   28.5     .00     .00    3.20     .00   37.80 

 1996  77.38    70.70   41.72   25.61    6.47   25.00   114.75   10.0     .00     .00    3.22     .00   28.83 
 1997  81.60    77.85   45.49   29.25    3.96   27.00   109.99   10.5     .00     .00    3.14     .00   32.39 

 1998  94.28    92.99   49.77   40.91    1.29   31.00   103.87   18.6     .00     .00    3.17     .00   44.08 

 1999 110.25    96.45   48.99   44.22   13.54   15.00   110.24   42.1     .00     .00    2.93     .00   47.15 
 2000  79.77    78.67   46.48   28.90    1.36   26.00   106.88   29.6     .00     .00    3.07     .00   31.96 

 2001  65.15    58.13   35.45   20.10    7.02   45.00   120.92   13.9     .00     .00    2.51     .00   22.61 

 2002  80.37    76.00   49.83   22.64    4.36   19.00   109.75   27.2     .00     .00    3.19     .00   25.83 
 2003  69.77    66.96   36.75   27.18    2.81   40.00   110.25   15.9     .00     .00    2.89     .00   30.07 

 2004 110.21    94.77   45.75   45.63   15.44   16.00   108.89   63.3     .00     .00    3.37     .00   49.00 

 2005 103.02    98.56   59.37   36.31    4.45   18.00   108.89   27.4     .00     .00    3.02     .00   39.33 

 2006  92.21    89.79   43.12   40.05    2.11   52.00   113.67     .0     .00     .00    3.26     .00   43.30 

 2007 110.79    95.73   61.58   35.54   15.38   24.00   101.76   28.9     .00     .00    3.03     .00   38.57 

 2008 112.22    97.88   46.63   47.35   14.31   25.00   103.72   26.4     .00     .00    3.19     .00   50.54 
 2009  81.49    77.17   43.12   30.65    4.35   22.00   100.89    4.2     .00     .00    3.07     .00   33.72 

 2010  79.80    79.05   42.69   33.46     .74   40.00   104.83     .0     .00     .00    3.16     .00   36.62 

 
 AVG   89.18    83.71   46.72   34.02    5.48   32.57   108.80   18.5     .00     .00    3.05     .00   37.07 

 

C4 FD .YLD file  
                                        ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 
          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 

 
cerro gordo WEATHER STATION, IA                                                  

                                                                                 

********************************************************************************  
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 IF NO RESULTS WERE PRINTED , CHECK THE *.GEN FILE 

 MAKE SURE THE SIMULATION PERIOD MATCH THE *.RAI, 
 *.PET FILES . 

 

  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 11:16 
 input file:   C:\DrainMod\inputs\C4_cs_free.prj                

 parameters:    free drainage              and yields calculated      

               drain spacing =    1500. cm   drain depth =  115.0 cm 
------------------------------------------------------------------------ 

 

  
  

               C:\DrainMod\crops\IA_Corn.cin                      

  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 

       --------------   ----   ----   ----     ----------------------------------------- 
 

 

1981      7.3   3.5       119.   0. 292.        94.5    95.8   100.0   100.0    90.5 
1983      1.2  32.4       119.   0. 292.        99.1    60.5   100.0   100.0    60.0 

1985       .0  27.1       119.   0. 292.       100.0    67.0   100.0   100.0    67.0 

1987       .0  27.6       119.   0. 292.       100.0    66.3   100.0   100.0    66.3 
1989       .0  39.9       119.   0. 292.       100.0    51.3   100.0   100.0    51.3 

1991      6.0  12.5       119.   0. 292.        95.5    84.7   100.0   100.0    80.9 
1993       .6    .0       119.   0. 292.        99.5   100.0   100.0   100.0    99.5 

1995      8.3   8.9       119.   0. 292.        93.8    89.2   100.0   100.0    83.6 

1997      2.1   1.9       119.   0. 292.        98.4    97.7   100.0   100.0    96.2 
1999      6.1   1.6       119.   0. 292.        95.5    98.1   100.0   100.0    93.6 

2001      2.8  38.5       119.   0. 292.        97.9    53.1   100.0   100.0    52.0 

2003      3.5  10.9       119.   0. 292.        97.4    86.7   100.0   100.0    84.4 
2005      3.8   5.7       119.   0. 292.        97.1    93.1   100.0   100.0    90.4 

2007      4.0  11.9       119.   0. 292.        97.0    85.5   100.0   100.0    83.0 

2009       .8   4.8       119.   0. 292.        99.4    94.2   100.0   100.0    93.6 
 

 AVG      3.1  15.1       119.   0. 292.        97.7    81.5   100.0   100.0    79.5 

  
  

               C:\DrainMod\crops\IA_Soyb2.cin                     

  
        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 

       --------------   ----   ----   ----     ----------------------------------------- 
 

 

1982      1.7   3.2       130.   0. 269.       100.0    77.1   100.0   100.0    77.1 

1984      4.8   3.7       130.   0. 269.        99.6    73.6   100.0   100.0    73.3 

1986      2.3   2.3       130.   0. 269.       100.0    83.5   100.0   100.0    83.5 

1988       .0   6.7       130.   0. 269.       100.0    51.9   100.0   100.0    51.9 
1990      6.9   2.0       130.   0. 269.        98.2    85.9   100.0   100.0    84.3 

1992      2.4   1.3       130.   0. 269.       100.0    90.9   100.0   100.0    90.9 

1994      8.9   1.8       130.   0. 269.        96.7    86.9   100.0   100.0    84.0 
1996       .8   4.4       130.   0. 269.       100.0    68.5   100.0   100.0    68.5 

1998      3.2   3.0       130.   0. 269.       100.0    78.5   100.0   100.0    78.5 

2000      5.6   2.3       130.   0. 269.        99.1    83.6   100.0   100.0    82.8 
2002      6.8   1.8       130.   0. 269.        98.2    86.7   100.0   100.0    85.2 

2004      8.1    .7       130.   0. 269.        97.3    95.1   100.0   100.0    92.5 

2006       .0   6.5       130.   0. 269.       100.0    53.2   100.0   100.0    53.2 
2008      3.4   1.2       130.   0. 269.       100.0    91.1   100.0   100.0    91.1 

2010       .0   3.1       130.   0. 269.       100.0    77.4   100.0   100.0    77.4 

 
 AVG      3.7   2.9       130.   0. 269.        99.3    78.9   100.0   100.0    78.3
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C4 FD .YNP file 
ANNUAL RATES OF SIMULATED NITROGEN PROCESSES 
 ============================================ 

 

=======================================================================================================================================
===================================================================== 

 Year              Fertilizer          Rainfall   Mineral-          Immobil-   Nitrif -            Plant         N          Drainage            Runoff         Vert Seep   Denitri-   Volati-          Profile 

                  Application        Deposition   ization           ization    icat'n            Uptake  Fixation              Loss              Loss              Loss   ficat'n   lizat'n              Mass 

  

                NO3-N   NH4-N     NO3-N   NH4-N     NH4-N     NO3-N   NH4-N     NO3-N     NO3-N   NH4-N               NO3-N   NH4-N     NO3-N   NH4-N     NO3-N   NH4-N     NO3-N     

NH4-N     NO3-N   NH4-N 
  

                                              (all in Kg/ha) 

=======================================================================================================================================
==================================================================== 

  

 1981   365      0.00  180.00      4.36    4.36    104.42     14.50   18.20    227.74    129.25   62.57      0.00     39.68    0.40      1.63    0.28      1.99    0.02     35.24      0.00     83.18    4.50 
 1982   365      0.00    0.00      4.86    4.86    105.94      0.57    1.47     34.32     21.64   69.63    206.26     55.57    0.28      0.21    0.07      3.17    0.02      7.41      0.00     33.13    8.45 

 1983   365      0.00  180.00      4.61    4.61     99.30      4.41    8.76    269.52    149.21    8.24      0.00     34.54    0.20      0.20    0.20      2.20    0.03     36.21      0.00     80.00    4.32 

 1984   366      0.00    0.00      5.11    5.11    164.21      0.05    0.05     67.46     37.81   96.99    144.43     55.34    0.19      1.54    0.47      2.27    0.03     13.84      0.00     40.71    7.00 
 1985   365      0.00  180.00      3.58    3.58     79.23      5.55    3.92    256.31    171.14    4.67      0.00     17.10    0.08      0.88    0.18      2.29    0.03     32.70      0.00     70.91    3.60 

 1986   365      0.00    0.00      4.63    4.63    159.24      0.06    0.19     66.80     49.20   94.11    182.63     36.45    0.11      0.49    0.15      2.07    0.03     14.61      0.00     38.85    4.80 

 1987   365      0.00  180.00      3.06    3.06     70.79      6.71    2.88    249.57    170.44    3.54      0.00      7.84    0.04      0.57    0.00      1.80    0.02     24.16      0.00     79.86    1.60 
 1988   366      0.00    0.00      3.25    3.25    176.02      0.07    0.44    106.67    104.50   65.35     25.38     20.21    0.06      1.37    0.11      1.69    0.02     16.08      0.00     45.91    7.26 

 1989   365      0.00  180.00      2.34    2.34     48.98      7.92    2.32    231.40    131.30    3.31      0.00      9.77    0.04      0.01    0.01      1.32    0.01     14.22      0.00    114.99    0.70 
 1990   365      0.00    0.00      5.12    5.12    171.94      0.21    0.46     61.59     54.75  109.67    171.34     48.20    0.06      4.43    0.17      2.16    0.02     14.01      0.00     57.14    3.99 

 1991   365      0.00  180.00      5.80    5.80    144.01      1.23    3.52    316.23    203.49    8.80      0.00     56.69    0.19      3.40    0.52      2.53    0.01     38.65      0.00     72.84    3.16 

 1992   366      0.00    0.00      4.89    4.89    147.30      0.27    0.93     52.41     32.25   91.36    249.93     48.25    0.07      0.51    0.27      2.84    0.01     11.02      0.00     34.05    9.00 
 1993   365      0.00  180.00      5.59    5.59    195.92      2.15    7.05    287.38    150.50   92.10      0.00     54.08    0.10      0.30    0.24      1.98    0.01     36.04      0.00     81.42    2.20 

 1994   365      0.00    0.00      4.41    4.41    139.99      0.66    0.99     48.74     30.15   89.81    221.33     46.52    0.03      0.11    0.11      3.02    0.01      9.48      0.00     43.74    5.70 

 1995   365      0.00  180.00      4.78    4.78    137.58      6.18    8.61    300.18    202.45   16.92      0.00     41.02    0.04      1.93    0.20      2.54    0.01     34.18      0.00     59.97    0.80 
 1996   366      0.00    0.00      3.87    3.87    122.00      1.22    1.47     34.35     23.27   85.75    166.35     25.21    0.02      1.81    0.30      2.11    0.01      6.84      0.00     36.79    3.55 

 1997   365      0.00  180.00      4.08    4.08    146.22     11.07   11.48    263.43    188.46   55.54      0.00     19.19    0.03      0.85    0.18      1.95    0.01     28.93      0.00     53.45    1.98 

 1998   365      0.00    0.00      4.71    4.71    144.81      1.50    2.56     52.91     28.56   91.54    204.99     30.44    0.02      0.05    0.05      1.68    0.00     10.01      0.00     37.80    3.04 
 1999   365      0.00  180.00      5.51    5.51    167.80      5.07    9.16    268.46    147.68   74.53      0.00     43.15    0.14      2.59    1.10      1.44    0.00     36.78      0.00     74.03    1.10 

 2000   366      0.00    0.00      3.99    3.99    132.16      0.63    1.15     46.13     26.57   83.99    220.86     35.43    0.01      0.06    0.06      2.14    0.00     11.26      0.00     47.29    4.78 

 2001   365      0.00  180.00      3.26    3.26     61.91     10.58    8.38    234.91    134.24    2.21      0.00     18.40    0.12      1.37    2.02      2.06    0.00     33.71      0.00     84.90    1.20 
 2002   365      0.00    0.00      4.02    4.02    169.51      0.00    0.03     56.42     64.55  109.75    166.32     23.33    0.01      0.62    0.12      2.02    0.00     15.54      0.00     39.13    7.16 

 2003   365      0.00  180.00      3.49    3.49    147.24      2.12    3.46    311.78    201.38   20.09      0.00     28.30    0.10      0.66    0.27      1.86    0.00     31.44      0.00     88.72    1.29 

 2004   366      0.00    0.00      5.51    5.51    149.23      0.26    0.89     48.74     28.27   98.63    251.41     57.82    0.01      1.07    0.68      2.79    0.00      9.95      0.00     41.48    5.18 
 2005   365      0.00  180.00      5.15    5.15    167.03      6.25    7.63    329.75    219.81   17.40      0.00     34.16    0.09      0.51    0.28      2.24    0.00     39.36      0.00     73.28    0.72 

 2006   365      0.00    0.00      4.61    4.61    147.36      0.18    1.08     56.50     44.73   88.37     68.50     42.39    0.02      0.29    0.11      2.36    0.00     10.11      0.00     33.68    5.48 

 2007   365      0.00  180.00      5.54    5.54    133.65     11.71    8.40    288.19    192.03   24.04      0.00     32.01    0.03      1.20    0.70      1.94    0.00     33.31      0.00     53.89    1.32 
 2008   366      0.00    0.00      5.61    5.61    123.06      0.40    1.62     35.93     21.51   86.73    270.51     35.27    0.01      0.51    0.19      1.80    0.00      5.34      0.00     29.05    3.66 

 2009   365      0.00  180.00      4.08    4.08    144.02      5.14    9.48    288.88    216.59   29.03      0.00     21.36    0.02      0.70    0.14      1.46    0.00     30.20      0.00     45.97    3.07 

 2010   365      0.00    0.00      3.99    3.99    165.02      0.33    0.93     62.24     40.28  104.06    164.92     23.72    0.01      0.04    0.04      1.50    0.00     10.28      0.00     35.15    3.65
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C.5 

C5 .SIN file 

107 Webster silty clay loam                                                      
1220 

     0.409        0. 

     0.391      -25. 
     0.377      -50. 

     0.366      -75. 

     0.358     -100. 
     0.345     -150. 

     0.336     -200. 

     0.319     -330. 
     0.306     -500. 

     0.284    -1000. 

     0.241    -5000. 
     0.217   -15000. 

       0.0     0.000    0.5000 

       3.0     0.003    0.3295 
       6.0     0.013    0.1034 

       9.0     0.029    0.0480 

      12.0     0.051    0.0272 
      15.0     0.080    0.0178 

      20.0     0.142    0.0106 
      25.0     0.222    0.0072 

      30.0     0.318    0.0055 

      35.0     0.428    0.0044 
      40.0     0.552    0.0035 

      45.0     0.690    0.0029 

      60.0     1.180    0.0017 

      75.0     1.729    0.0012 

      90.0     2.311    0.0009 

     120.0     3.504    0.0006 
     150.0     4.756    0.0004 

     200.0     7.093    0.0002 

     500.0    27.266    0.0000 
    1000.0   100.000    0.0000 

10 

       0.0      0.00      1.75 
      10.0      0.09      1.75 

      20.0      0.19      1.75 

      40.0      0.31      1.75 
      60.0      0.40      1.75 

      80.0      0.46      1.75 

     100.0      0.51      1.75 
     150.0      1.49      1.75 

     200.0      1.49      1.75 

    1000.0      1.49      1.75 

 

C5 .WDV file 

*NLAYER  

  3 

*TLAYER BLAYE R NPTS 
    0.0    56.0  201 

*WATER TABLE  VOLUME DRAINED 

       0       0.00000 
       1       0.00036 

       2       0.00142 

       3       0.00320 
       4       0.00568 

       5       0.00888 

       6       0.01278 
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       7       0.01740 
       8       0.02273 

       9       0.02876 

      10       0.03551 
      11       0.04297 

      12       0.05113 

      13       0.06001 
      14       0.06960 

      15       0.07990 

      16       0.09090 
      17       0.10262 

      18       0.11505 

      19       0.12819 
      20       0.14204 

      21       0.15660 

      22       0.17187 

      23       0.18785 

      24       0.20453 

      25       0.22193 
      26       0.23997 

      27       0.25857 

      28       0.27774 
      29       0.29746 

      30       0.31775 

      31       0.33861 
      32       0.36003 

      33       0.38201 
      34       0.40456 

      35       0.42767 

      36       0.45134 
      37       0.47558 

      38       0.50038 

      39       0.52574 
      40       0.55167 

      41       0.57816 

      42       0.60521 
      43       0.63283 

      44       0.66102 

      45       0.68976 
      46       0.71907 

      47       0.74895 

      48       0.77938 
      49       0.81038 

      50       0.84195 

      51       0.87401 
      52       0.90650 

      53       0.93941 

      54       0.97276 

      55       1.00653 

      56       1.04073 

      57       1.07535 
      58       1.11041 

      59       1.14589 

      60       1.18180 
      61       1.21814 

      62       1.25490 

      63       1.29210 
      64       1.32972 

      65       1.36777 

      66       1.40624 
      67       1.44515 

      68       1.48448 

      69       1.52424 
      70       1.56443 

      71       1.60504 

      72       1.64609 
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      73       1.68756 
      74       1.72945 

      75       1.77178 

      76       1.81449 
      77       1.85754 

      78       1.90092 

      79       1.94465 
      80       1.98871 

      81       2.03311 

      82       2.07785 
      83       2.12293 

      84       2.16834 

      85       2.21410 
      86       2.26019 

      87       2.30662 

      88       2.35339 

      89       2.40049 

      90       2.44794 

      91       2.49572 
      92       2.54384 

      93       2.59230 

      94       2.64110 
      95       2.69023 

      96       2.73971 

      97       2.78952 
      98       2.83967 

      99       2.89016 
     100       2.94098 

     101       2.99211 

     102       3.04349 
     103       3.09512 

     104       3.14701 

     105       3.19915 
     106       3.25155 

     107       3.30421 

     108       3.35712 
     109       3.41028 

     110       3.46370 

     111       3.51737 
     112       3.57130 

     113       3.62549 

     114       3.67993 
     115       3.73462 

     116       3.78957 

     117       3.84478 
     118       3.90023 

     119       3.95595 

     120       4.01192 

     121       4.06815 

     122       4.12463 

     123       4.18136 
     124       4.23835 

     125       4.29560 

     126       4.35310 
     127       4.41085 

     128       4.46886 

     129       4.52713 
     130       4.58565 

     131       4.64442 

     132       4.70346 
     133       4.76274 

     134       4.82228 

     135       4.88208 
     136       4.94213 

     137       5.00244 

     138       5.06300 
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     139       5.12381 
     140       5.18489 

     141       5.24621 

     142       5.30779 
     143       5.36963 

     144       5.43172 

     145       5.49407 
     146       5.55667 

     147       5.61953 

     148       5.68264 
     149       5.74601 

     150       5.80963 

     151       5.87348 
     152       5.93751 

     153       6.00173 

     154       6.06613 

     155       6.13073 

     156       6.19551 

     157       6.26049 
     158       6.32564 

     159       6.39099 

     160       6.45653 
     161       6.52225 

     162       6.58816 

     163       6.65426 
     164       6.72055 

     165       6.78702 
     166       6.85368 

     167       6.92053 

     168       6.98757 
     169       7.05480 

     170       7.12221 

     171       7.18981 
     172       7.25760 

     173       7.32558 

     174       7.39374 
     175       7.46209 

     176       7.53063 

     177       7.59936 
     178       7.66828 

     179       7.73738 

     180       7.80668 
     181       7.87616 

     182       7.94582 

     183       8.01568 
     184       8.08572 

     185       8.15595 

     186       8.22637 

     187       8.29698 

     188       8.36777 

     189       8.43876 
     190       8.50993 

     191       8.58129 

     192       8.65283 
     193       8.72457 

     194       8.79649 

     195       8.86860 
     196       8.94089 

     197       9.01338 

     198       9.08605 
     199       9.15891 

     200       9.23196 

*TLAYER BLAYER NPTS 
   56.0    84.0  201 

*WATER TABLE  VOLUME DRAINED 

       0       0.00000 
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       1       0.00024 
       2       0.00094 

       3       0.00212 

       4       0.00376 
       5       0.00588 

       6       0.00847 

       7       0.01153 
       8       0.01506 

       9       0.01906 

      10       0.02353 
      11       0.02847 

      12       0.03388 

      13       0.03976 
      14       0.04611 

      15       0.05293 

      16       0.06023 

      17       0.06799 

      18       0.07622 

      19       0.08493 
      20       0.09410 

      21       0.10375 

      22       0.11387 
      23       0.12445 

      24       0.13551 

      25       0.14704 
      26       0.15903 

      27       0.17148 
      28       0.18439 

      29       0.19776 

      30       0.21159 
      31       0.22587 

      32       0.24062 

      33       0.25582 
      34       0.27149 

      35       0.28761 

      36       0.30419 
      37       0.32123 

      38       0.33873 

      39       0.35669 
      40       0.37510 

      41       0.39398 

      42       0.41331 
      43       0.43310 

      44       0.45336 

      45       0.47407 
      46       0.49524 

      47       0.51686 

      48       0.53895 

      49       0.56150 

      50       0.58450 

      51       0.60793 
      52       0.63175 

      53       0.65596 

      54       0.68055 
      55       0.70554 

      56       0.73092 

      57       0.75669 
      58       0.78285 

      59       0.80939 

      60       0.83633 
      61       0.86366 

      62       0.89137 

      63       0.91948 
      64       0.94798 

      65       0.97686 

      66       1.00614 
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      67       1.03580 
      68       1.06586 

      69       1.09630 

      70       1.12714 
      71       1.15836 

      72       1.18998 

      73       1.22198 
      74       1.25438 

      75       1.28716 

      76       1.32031 
      77       1.35378 

      78       1.38758 

      79       1.42172 
      80       1.45618 

      81       1.49098 

      82       1.52610 

      83       1.56155 

      84       1.59734 

      85       1.63345 
      86       1.66990 

      87       1.70667 

      88       1.74378 
      89       1.78121 

      90       1.81897 

      91       1.85707 
      92       1.89549 

      93       1.93425 
      94       1.97333 

      95       2.01275 

      96       2.05249 
      97       2.09257 

      98       2.13297 

      99       2.17370 
     100       2.21477 

     101       2.25613 

     102       2.29776 
     103       2.33965 

     104       2.38180 

     105       2.42422 
     106       2.46690 

     107       2.50984 

     108       2.55305 
     109       2.59653 

     110       2.64027 

     111       2.68427 
     112       2.72853 

     113       2.77306 

     114       2.81785 

     115       2.86291 

     116       2.90823 

     117       2.95382 
     118       2.99967 

     119       3.04578 

     120       3.09216 
     121       3.13880 

     122       3.18570 

     123       3.23287 
     124       3.28030 

     125       3.32800 

     126       3.37596 
     127       3.42419 

     128       3.47268 

     129       3.52143 
     130       3.57045 

     131       3.61973 

     132       3.66927 
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     133       3.71908 
     134       3.76915 

     135       3.81949 

     136       3.87009 
     137       3.92095 

     138       3.97208 

     139       4.02347 
     140       4.07513 

     141       4.12705 

     142       4.17923 
     143       4.23168 

     144       4.28439 

     145       4.33737 
     146       4.39061 

     147       4.44411 

     148       4.49788 

     149       4.55191 

     150       4.60621 

     151       4.66074 
     152       4.71547 

     153       4.77041 

     154       4.82555 
     155       4.88089 

     156       4.93644 

     157       4.99219 
     158       5.04814 

     159       5.10430 
     160       5.16066 

     161       5.21723 

     162       5.27400 
     163       5.33097 

     164       5.38814 

     165       5.44552 
     166       5.50310 

     167       5.56089 

     168       5.61888 
     169       5.67707 

     170       5.73547 

     171       5.79407 
     172       5.85287 

     173       5.91188 

     174       5.97109 
     175       6.03050 

     176       6.09012 

     177       6.14994 
     178       6.20997 

     179       6.27020 

     180       6.33063 

     181       6.39126 

     182       6.45210 

     183       6.51314 
     184       6.57439 

     185       6.63584 

     186       6.69749 
     187       6.75935 

     188       6.82141 

     189       6.88367 
     190       6.94614 

     191       7.00881 

     192       7.07168 
     193       7.13476 

     194       7.19804 

     195       7.26153 
     196       7.32521 

     197       7.38910 

     198       7.45320 
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     199       7.51750 
     200       7.58200 

*TLAYER BLAYER NPTS 

   84.0  1000.0  201 
*WATER TABLE  VOLUME DRAINED 

       0       0.00000 

       1       0.00014 
       2       0.00054 

       3       0.00122 

       4       0.00217 
       5       0.00339 

       6       0.00489 

       7       0.00665 
       8       0.00869 

       9       0.01099 

      10       0.01357 

      11       0.01642 

      12       0.01954 

      13       0.02293 
      14       0.02660 

      15       0.03053 

      16       0.03474 
      17       0.03922 

      18       0.04397 

      19       0.04899 
      20       0.05428 

      21       0.05985 
      22       0.06568 

      23       0.07179 

      24       0.07817 
      25       0.08482 

      26       0.09176 

      27       0.09900 
      28       0.10656 

      29       0.11443 

      30       0.12261 
      31       0.13109 

      32       0.13989 

      33       0.14899 
      34       0.15840 

      35       0.16813 

      36       0.17816 
      37       0.18850 

      38       0.19915 

      39       0.21011 
      40       0.22137 

      41       0.23295 

      42       0.24484 

      43       0.25703 

      44       0.26953 

      45       0.28235 
      46       0.29547 

      47       0.30890 

      48       0.32264 
      49       0.33669 

      50       0.35105 

      51       0.36571 
      52       0.38066 

      53       0.39590 

      54       0.41143 
      55       0.42725 

      56       0.44337 

      57       0.45977 
      58       0.47647 

      59       0.49345 

      60       0.51073 
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      61       0.52830 
      62       0.54616 

      63       0.56431 

      64       0.58276 
      65       0.60149 

      66       0.62051 

      67       0.63983 
      68       0.65944 

      69       0.67933 

      70       0.69952 
      71       0.72000 

      72       0.74077 

      73       0.76184 
      74       0.78319 

      75       0.80483 

      76       0.82676 

      77       0.84894 

      78       0.87140 

      79       0.89411 
      80       0.91710 

      81       0.94034 

      82       0.96386 
      83       0.98763 

      84       1.01168 

      85       1.03598 
      86       1.06055 

      87       1.08539 
      88       1.11049 

      89       1.13586 

      90       1.16149 
      91       1.18739 

      92       1.21355 

      93       1.23998 
      94       1.26667 

      95       1.29363 

      96       1.32085 
      97       1.34834 

      98       1.37609 

      99       1.40411 
     100       1.43239 

     101       1.46092 

     102       1.48968 
     103       1.51866 

     104       1.54788 

     105       1.57732 
     106       1.60698 

     107       1.63688 

     108       1.66700 

     109       1.69735 

     110       1.72793 

     111       1.75873 
     112       1.78977 

     113       1.82103 

     114       1.85252 
     115       1.88423 

     116       1.91618 

     117       1.94835 
     118       1.98075 

     119       2.01337 

     120       2.04623 
     121       2.07931 

     122       2.11262 

     123       2.14616 
     124       2.17992 

     125       2.21392 

     126       2.24814 
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     127       2.28259 
     128       2.31726 

     129       2.35216 

     130       2.38730 
     131       2.42265 

     132       2.45824 

     133       2.49406 
     134       2.53010 

     135       2.56637 

     136       2.60286 
     137       2.63959 

     138       2.67654 

     139       2.71372 
     140       2.75113 

     141       2.78876 

     142       2.82663 

     143       2.86472 

     144       2.90304 

     145       2.94158 
     146       2.98036 

     147       3.01936 

     148       3.05859 
     149       3.09804 

     150       3.13773 

     151       3.17762 
     152       3.21770 

     153       3.25796 
     154       3.29842 

     155       3.33905 

     156       3.37988 
     157       3.42089 

     158       3.46209 

     159       3.50348 
     160       3.54505 

     161       3.58681 

     162       3.62876 
     163       3.67090 

     164       3.71322 

     165       3.75573 
     166       3.79842 

     167       3.84130 

     168       3.88437 
     169       3.92763 

     170       3.97107 

     171       4.01470 
     172       4.05852 

     173       4.10252 

     174       4.14671 

     175       4.19109 

     176       4.23565 

     177       4.28040 
     178       4.32534 

     179       4.37046 

     180       4.41577 
     181       4.46127 

     182       4.50696 

     183       4.55283 
     184       4.59889 

     185       4.64513 

     186       4.69157 
     187       4.73819 

     188       4.78499 

     189       4.83199 
     190       4.87917 

     191       4.92653 

     192       4.97409 
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     193       5.02183 
     194       5.06976 

     195       5.11787 

     196       5.16617 
     197       5.21466 

     198       5.26334 

     199       5.31220 
     200       5.36125 

 

C5 .MIS file 
      3 
 *TOP AND BOTTOM OF LAYER 

     0.0    56.0 

 *NUMBER OF POINTS IN LAYER 
  12 

0.40870         0.0 

0.39095        25.0 
0.37685        50.0 

0.36616        75.0 

0.35770       100.0 
0.34495       150.0 

0.33556       200.0 

0.31906       330.0 
0.30559       500.0 

0.28420      1000.0 
0.24135      5000.0 

0.21748     15000.0 

 *TOP AND BOTTOM OF LAYER 
    56.0    84.0 

 *NUMBER OF POINTS IN LAYER 

  12 

0.37740         0.0 

0.36564        25.0 

0.35417        50.0 
0.34442        75.0 

0.33617       100.0 

0.32297       150.0 
0.31280       200.0 

0.29427       330.0 

0.27879       500.0 
0.25402      1000.0 

0.20532      5000.0 
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[Measured] 

WaterTable=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

Drainage=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
[State] 

stateset=true 

[Analysis] 
DrainMode=2 

DStmax=0.50 
DStorro=0.25 

DrainDepth=90,120.00,7.5 

DrainSpace=1000,3000,500 
[Crops] 

NumCrop=2 

Crop1=C:\DrainMod\crops\IA_Corn.cin 
Crop2=C:\DrainMod\crops\IA_Soyb2.cin 

[CropAlias] 

Crop1=C:\DrainMod\crops\IA_Corn.cin 
Crop2=C:\DrainMod\crops\IA_Soyb2.cin 

[Path] 

Outpath=C:\DrainMod\outputs 

 

C5 CD .GEN file 
*** Job Title ***  

Boone WEATHER STATION, IA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
*** Printout and Input Control *** 

 1 100 C:\DrainMod\outputs                                                                                                 

*** Climate ***                                                                  

111111 C:\DrainMod\weather\booneprecip.RAI                                                                                    

111111 C:\DrainMod\weather\boonetemp.TEM                                                                                      

1981  1 2010 12 4212  51 0 
 2.50 2.20 1.50 1.20 0.80 0.80 0.90 1.201.60 1.80  2.402.50 

*** Drainage System Design ***                                                   

 2 
    120.00     62.26   1500.00      0.50      1.50      0.25     10.27     60.00 

           0        2.000000      500.000000 

           1      200.000000      200.000000    9.000000E-04 
           0    0.000000E+00    0.000000E+00    0.000000E+00    0.000000E+00 

      1.00      0.10       .00 

 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 
*** Soils ***                                                                    

    203.00      2.00 

18.00 3.2581.00 3.25100.0 3.25180.0 3.25203.0 3.25 
99     .00 

*** Trafficability ***                                                           

 4 1 5 1 820               3.9       1.2       2.0 
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12321232 820               3.9       1.2       2.0 
*** Crop ***                                                                     

     0.300 

 410 818       30.00 
 410 818 

11 

 1 1  3.00 416  3.00 5 4  4.00 517 15.00 6 1 25.00 620 30.00 718 30.00 820 20.00 
 924 10.00 925  3.001231  3.00 

*** Wastewater Irrigation ***                                                    

 0    1 1  10   1  6 
 0 0       0 0       0 0       0 0 

   7.00000   1.00000  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40 

WET *** Wetlands Information *** 
 0 

   1 365 

 30.0  14 

COM *** Combo Drainage Weir Settings *** 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

FPE *** Fixed Monthly PET *** 
    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00 

MRA *** Monthly Ranking ***  

 1 
FAC *** Daily PET Factors ***  

 0 

OVR *** Contributing Area Flow *** 

 0        .000                                                                                                                                  

STM *** Soil Temperature *** 

ZA      ZB     TKA     TKB      TB    TLAG   TSNOW   TMELT    CDEG    CICE 
2.50    1.21    0.39    1.33    9.11    8.00    0.00    1.00    5.00        0.20 

Initial Soil Temperature 

 2 
  0.00    0.00 

209.00   12.00 

Initial snow depth(m) & density(kg/m3) 
     0.00   100.00 

Freezing characteristic curve 

 4 
  0.00    0.530 

 -1.00    0.100 

 -3.00    0.010 
-35.00    0.000 
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C5 CD .DMN file 
*General 
&======= 

&Nrot Ncrop 

   15     2 
&IsNH4 IsUniform   IsYield    IsTemp IsResidue  IsManure 

    .T        .T        .T        .T        .T        .T  

&OutFlag OutPath 
       1  

&IsDRN     IsNIT     IsFLX     IsMCT 

    .F        .F        .F        .F 
*Grid  

&==== 

&DelZ 
  5.0 

&G DEPgrid  DZgrid 

&1   203.0     5.0 
*Field 

&=====                                                                           

&Soil files                                                                       
C:\DrainMod\soils\IAboone107.MIS                                                 

C:\DrainMod\soils\IAboone107.WDV                                                 

&ProfDepth    YesWTD    YesDDZ 
     203.0     150.0       0.0 

&L  DEPsoil HydrCond   WltPnt   ClyFrc   SltFrc    Rho_b   SoilpH      K_d 
 1     56.0     3.25    0.217    0.310    0.490     1.58      6.8     2.60 

 2     84.0     3.25    0.179    0.300    0.365     1.66      6.7     2.60 

 3    203.0     3.25    0.141    0.164    0.392     1.84      6.7     2.60 
*Crops 

&===== 

&C  IC Leg Pday Lgrw  PotYld   HI  RSR CrpN ShtN RotN Tl Fr Rt Up Rs Mn  RtCf 

C1   1  .F  125  160 13000.0 0.54 0.10 1.50 0.50 0.50  1  1  1  1  1  0  1.00 

C2   2  .T  135  150 03500.0 0.40 0.10 5.90 2.20 5.50  2  0  2  2  2  0  1.00 

*Tillage 
&======= 

&T    TilDay    PlwDep TilFactor 

 1       -14      20.0      1.00 
 2       -14      20.0       1.0 

*Fertilization 

&============= 
&F  AppDay FerType  AddFer  AddInh AppMeth  IncDep 

 1       0       2   180.0    0.00       2     5.0 

&2      -3       3   200.0    0.56       3    15.0 
*Residue Recycling 

&===================== 

&R IsShoot  IsRoot ShootOC  RootOC ShotLgn RootLgn  IncDep 
 1      .T      .T    40.0    40.0     3.5     8.3    20.0 

 2      .T      .T    44.0    44.0     9.1    24.7    20.0 

*Manure Application 
&================== 

&M  AppDay  AddMan   ManOC  ManLgn  ManCNR AppMeth  IncDep 

&1     210  6867.0    42.6     5.7   100.0       1     0.0 
&2     210  6867.0    42.6     5.7   100.0       1     0.0 

*Uptake 

&======                                                                          
&U  FracGrow  FracUptk                                                                   

 1      .000      .000 

 1      .100      .014 
 1      .200      .071 

 1      .300      .200 

 1      .400      .336 
 1      .500      .471 

 1      .600      .650 

 1      .700      .800 
 1      .800      .929 

 1      .900      .993 
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 1     1.000     1.000                             
 2      .000      .000 

 2      .100      .014 

 2      .200      .071 
 2      .300      .200 

 2      .400      .336 

 2      .500      .471 
 2      .600      .650 

 2      .700      .800 

 2      .800      .929 
 2      .900      .993 

 2     1.000     1.000 

*Rooting Depths  
&==============                                                                 

&R RootDAY     RootDep                                                             

 1       1        3.00 

 1      23        9.00 

 1      37       18.00 

 1      51       31.50 
 1      70       40.50 

 1      99       45.00 

 1     132       45.00 
 1     152       40.50 

 1     166       27.00 

 1     167        3.00 
 1     170        3.00 

 2       1        3.00 
 2      15       11.00 

 2      29       18.00 

 2      43       25.00 
 2      57       34.00 

 2      71       36.00 

 2      85       36.00 
 2     113       36.00 

 2     127       36.00 

 2     138       36.00 
 2     139       36.00 

 2     140       36.00 

 2     141        3.00 
 2     170        3.00 

*TRANSport/TRANSformations 

&========================= 
&   Lambda       Tau      ErrMax     DTmin                                       

     15.00      0.50 1.00000E-04  1.00E-03 

&   Tavg     Amp    Damp     Phi 
&  12.40    19.5   184.0    16.0 

&  pHFlg   pHvol   MaxBufCap    Gama 

       1    7.50 1.00000E+05    50.0 

& Knit_max    Knit_m 

     24.00     09.00  

&     Topt      Beta   
      25.0     0.403  

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

      0.50      0.60    0.00   0.000     1.0 
&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .T     3.5    10.0     6.7     7.2     0.0     0.0     1.0 

& Cinh_max  Cinh_min      Einh   Arrhen1   Arrhen2 
&     0.30      0.05       0.5    38.135   12067.3          

& Kden_max    Kden_m    Alpha1      

      0.75     40.00     0.035      
&     Topt      Beta   

     30.00     0.186  

&  WFPSden       Ewc 
     0.800      1.00 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                 
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&    WCdis      Kdis     
     0.060      2.00 

& Khyd_max    Khyd_m 

&    120.0      50.0 
&     Topt      Beta   

&     51.6     0.119 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
&     0.50      0.70    0.65    0.87     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

&   .T     4.0    10.0     7.0     8.0     0.2     0.5     1.0    
*Organic Matter 

&============== 

&P         K_dec   CNRatio    CNRmin    CNRmax 
 1   1.06849E-02     150.0   

 2   4.05479E-02      15.0  

 3   1.64384E-02      10.0       8.0      20.0  

 4   1.34247E-02     150.0  

 5   5.06849E-02      15.0   

&P         K_dec   CNRatio    CNRmin    CNRmax  PrcntTOC   
 6   2.00000E-02       8.0       3.0      15.0       1.6 

 7   5.47945E-04      16.0      12.0      20.0      22.5 

 8   1.23288E-05      10.0       7.0      10.0      75.9 
&   MaxLtrN  MaxMnrlN 

       02.0      10.0 

&     Topt      Beta   
      30.0     0.186 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
      0.50      0.60    0.15    0.50     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                         
&M    AOMini   PrcntOC  PrcntLgn   CNRatio    IncDep 

 1     375.0      44.0       3.5      80.0       0.0 

 2    1125.0      44.0       3.5      80.0      20.0 
&IniInputFlg  SOMFlg 

          .T       0          

&     TOCmax   Alpha 
&0.70000E+04   0.035   

&O  DEPsom         TOC 

 1     0.0 3.10000E+04 
 1     5.0 3.10000E+04 

 1    10.0 3.10000E+04 

 1    15.0 3.10000E+04 
 1    20.0 3.10000E+04 

 1    20.1 0.00000E+00 

 1   203.0 0.00000E+00 
*Initial/Boundary Conditions 

&=========================== 

&TopCNO3 TopCNH4 CNH3air  

    0.50    0.50     0.0    

&IniInputFlg 

          .T      
&CNO3ini CNH4ini  

&   30.0     2.0                                              

&I     DEP    CNO3    CNH4                                                                  
 1     0.0   15.00   0.500 

 1   203.0    5.00   0.500 
C.5.2 

C5 FD .PRJ file 
[Options] 
Project=2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Yield=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

PET=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
CREAMS=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Runoff=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

SoilTemp=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            



 

310 

[General] 
Hydrology=C:\DrainMod\inputs\C5_CS_FREE.GEN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Runoff=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

FieldRatio=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
Nitrogen=C:\DrainMod\inputs\C5_CS_FREE.DMN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

Salinity=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

[Soils] 
SoilFile=C:\DrainMod\soils\IAboone107.SIN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

SoilWater=C:\DrainMod\soils\IAboone107.MIS                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

VolDrained=C:\DrainMod\soils\IAboone107.WDV                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

[Weather] 

Rainfall=C:\DrainMod\weather\booneprecip.RAI                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
Temperature=C:\DrainMod\weather\boonetemp.TEM                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

PET=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

                                                                                                                                                                                                                                                          

[Measured] 

WaterTable=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

Drainage=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
[State] 

stateset=true 

[Analysis] 
DrainMode=1 

DStmax=0.50 

DStorro=0.25 
DrainDepth=90,120.00,7.5 

DrainSpace=1000,3000,500 
[Crops] 

NumCrop=2 

Crop1=C:\DrainMod\crops\IA_Corn.cin 
Crop2=C:\DrainMod\crops\IA_Soyb2.cin 

[CropAlias] 

Crop1=C:\DrainMod\crops\IA_Corn.cin 
Crop2=C:\DrainMod\crops\IA_Soyb2.cin 

[Path] 

Outpath=C:\DrainMod\outputs 

 

 

C5 FD .GEN file 
*** Job Title ***  
Boone WEATHER STATION, IA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

*** Printout and Input Control *** 
 1 100 C:\DrainMod\outputs                                                                                                 

*** Climate ***                                                                  

111111 C:\DrainMod\weather\booneprecip.RAI                                                                                    
111111 C:\DrainMod\weather\boonetemp.TEM                                                                                      

1981  1 2010 12 4212  51 0 

 2.50 2.20 1.50 1.20 0.80 0.80 0.90 1.201.60 1.80  2.402.50 
*** Drainage System Design ***                                                   

 1 

    120.00     62.26   1500.00      0.50      1.50      0.25     10.27     60.00 
           0        2.000000      500.000000 

           1      200.000000      200.000000    9.000000E-04 

           0    0.000000E+00    0.000000E+00    0.000000E+00    0.000000E+00 
      0.01      0.01       .00 

 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 

*** Soils ***                                                                    
    203.00      2.00 

18.00 3.2581.00 3.25100.0 3.25180.0 3.25203.0 3.25 

99     .00 
*** Trafficability ***                                                           

 4 1 5 1 820               3.9       1.2       2.0 

12321232 820               3.9       1.2       2.0 
*** Crop ***                                                                     

     0.300 



 

311 

 410 818       30.00 
 410 818 

11 

 1 1  3.00 416  3.00 5 4  4.00 517 15.00 6 1 25.00 620 30.00 718 30.00 820 20.00 
 924 10.00 925  3.001231  3.00 

*** Wastewater Irrigation ***                                                    

 0    1 1  10   1  6 
 0 0       0 0       0 0       0 0 

   7.00000   1.00000  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40 

WET *** Wetlands Information *** 
 0 

   1 365 

 30.0  14 
COM *** Combo Drainage Weir Settings *** 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

FPE *** Fixed Monthly PET *** 
    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00 

MRA *** Monthly Ranking ***  

 1 
FAC *** Daily PET Factors *** 

 0 

OVR *** Contributing Area Flow *** 
 0        .000                                                                                                                                  

STM *** Soil Temperature *** 

ZA      ZB     TKA     TKB      TB    TLAG   TSNOW   TMELT    CDEG    CICE 

2.50    1.21    0.39    1.33    9.11    8.00    0.00    1.00    5.00        0.20 

Initial Soil Temperature 

 2 
  0.00    0.00 

209.00   12.00 

Initial snow depth(m) & density(kg/m3) 
     0.00   100.00 

Freezing characteristic curve 

 4 
  0.00    0.530 

 -1.00    0.100 

 -3.00    0.010 
-35.00    0.000 

 

C5 FD .DMN file 
*General 
&======= 

&Nrot Ncrop 
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   15     2 
&IsNH4 IsUniform   IsYield    IsTemp IsResidue  IsManure 

    .T        .T        .T        .T        .T        .T  

&OutFlag OutPath 
       1  

&IsDRN     IsNIT     IsFLX     IsMCT 

    .F        .F        .F        .F 
*Grid  

&==== 

&DelZ 
  5.0 

&G DEPgrid  DZgrid 

&1   203.0     5.0 
*Field 

&=====                                                                           

&Soil files                                                                       

C:\DrainMod\soils\IAboone107.MIS                                                 

C:\DrainMod\soils\IAboone107.WDV                                                 

&ProfDepth    YesWTD    YesDDZ 
     203.0     150.0       0.0 

&L  DEPsoil HydrCond   WltPnt   ClyFrc   SltFrc    Rho_b   SoilpH      K_d 

 1     56.0     3.25    0.217    0.310    0.490     1.58      6.8     2.60 
 2     84.0     3.25    0.179    0.300    0.365     1.66      6.7     2.60 

 3    203.0     3.25    0.141    0.164    0.392     1.84      6.7     2.60 

*Crops 
&===== 

&C  IC Leg Pday Lgrw  PotYld   HI  RSR CrpN ShtN RotN Tl Fr Rt Up Rs Mn  RtCf 
C1   1  .F  125  160 13000.0 0.54 0.10 1.50 0.50 0.50  1  1  1  1  1  0  1.00 

C2   2  .T  135  150 03500.0 0.40 0.10 5.90 2.20 5.50  2  0  2  2  2  0  1.00 

*Tillage 
&======= 

&T    TilDay    PlwDep TilFactor 

 1       -14      20.0      1.00 
 2       -14      20.0       1.0 

*Fertilization 

&============= 
&F  AppDay FerType  AddFer  AddInh AppMeth  IncDep 

 1       0       2   180.0    0.00       2     5.0 

&2      -3       3   200.0    0.56       3    15.0 
*Residue Recycling 

&===================== 

&R IsShoot  IsRoot ShootOC  RootOC ShotLgn RootLgn  IncDep 
 1      .T      .T    40.0    40.0     3.5     8.3    20.0 

 2      .T      .T    44.0    44.0     9.1    24.7    20.0 

*Manure Application 
&================== 

&M  AppDay  AddMan   ManOC  ManLgn  ManCNR AppMeth  IncDep 

&1     210  6867.0    42.6     5.7   100.0       1     0.0 

&2     210  6867.0    42.6     5.7   100.0       1     0.0 

*Uptake 

&======                                                                          
&U  FracGrow  FracUptk                                                                   

 1      .000      .000 

 1      .100      .014 
 1      .200      .071 

 1      .300      .200 

 1      .400      .336 
 1      .500      .471 

 1      .600      .650 

 1      .700      .800 
 1      .800      .929 

 1      .900      .993 

 1     1.000     1.000                             
 2      .000      .000 

 2      .100      .014 

 2      .200      .071 
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 2      .300      .200 
 2      .400      .336 

 2      .500      .471 

 2      .600      .650 
 2      .700      .800 

 2      .800      .929 

 2      .900      .993 
 2     1.000     1.000 

*Rooting Depths  

&==============                                                                 
&R RootDAY     RootDep                                                             

 1       1        3.00 

 1      23        9.00 
 1      37       18.00 

 1      51       31.50 

 1      70       40.50 

 1      99       45.00 

 1     132       45.00 

 1     152       40.50 
 1     166       27.00 

 1     167        3.00 

 1     170        3.00 
 2       1        3.00 

 2      15       11.00 

 2      29       18.00 
 2      43       25.00 

 2      57       34.00 
 2      71       36.00 

 2      85       36.00 

 2     113       36.00 
 2     127       36.00 

 2     138       36.00 

 2     139       36.00 
 2     140       36.00 

 2     141        3.00 

 2     170        3.00 
*TRANSport/TRANSformations 

&========================= 

&   Lambda       Tau      ErrMax     DTmin                                       
     15.00      0.50 1.00000E-04  1.00E-03 

&   Tavg     Amp    Damp     Phi 

&  12.40    19.5   184.0    16.0 
&  pHFlg   pHvol   MaxBufCap    Gama 

       1    7.50 1.00000E+05    50.0 

& Knit_max    Knit_m 
     24.00     09.00  

&     Topt      Beta   

      25.0     0.403  

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

      0.50      0.60    0.00   0.000     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
    .T     3.5    10.0     6.7     7.2     0.0     0.0     1.0 

& Cinh_max  Cinh_min      Einh   Arrhen1   Arrhen2 

&     0.30      0.05       0.5    38.135   12067.3          
& Kden_max    Kden_m    Alpha1      

      0.75     40.00     0.035      

&     Topt      Beta   
     30.00     0.186  

&  WFPSden       Ewc 

     0.800      1.00 
&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                 

&    WCdis      Kdis     
     0.060      2.00 

& Khyd_max    Khyd_m 

&    120.0      50.0 
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&     Topt      Beta   
&     51.6     0.119 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

&     0.50      0.70    0.65    0.87     1.0 
&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

&   .T     4.0    10.0     7.0     8.0     0.2     0.5     1.0    

*Organic Matter 
&============== 

&P         K_dec   CNRatio    CNRmin    CNRmax 

 1   1.06849E-02     150.0   
 2   4.05479E-02      15.0  

 3   1.64384E-02      10.0       8.0      20.0  

 4   1.34247E-02     150.0  
 5   5.06849E-02      15.0   

&P         K_dec   CNRatio    CNRmin    CNRmax  PrcntTOC   

 6   2.00000E-02       8.0       3.0      15.0       1.6 

 7   5.47945E-04      16.0      12.0      20.0      22.5 

 8   1.23288E-05      10.0       7.0      10.0      75.9 

&   MaxLtrN  MaxMnrlN 
       02.0      10.0 

&     Topt      Beta   

      30.0     0.186 
&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

      0.50      0.60    0.15    0.50     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
    .F                                                         

&M    AOMini   PrcntOC  PrcntLgn   CNRatio    IncDep 
 1     375.0      44.0       3.5      80.0       0.0 

 2    1125.0      44.0       3.5      80.0      20.0 

&IniInputFlg  SOMFlg 
          .T       0          

&     TOCmax   Alpha 

&0.70000E+04   0.035   
&O  DEPsom         TOC 

 1     0.0 3.10000E+04 

 1     5.0 3.10000E+04 
 1    10.0 3.10000E+04 

 1    15.0 3.10000E+04 

 1    20.0 3.10000E+04 
 1    20.1 0.00000E+00 

 1   203.0 0.00000E+00 

*Initial/Boundary Conditions 
&=========================== 

&TopCNO3 TopCNH4 CNH3air  

    0.50    0.50     0.0    
&IniInputFlg 

          .T      

&CNO3ini CNH4ini  

&   30.0     2.0                                              

&I     DEP    CNO3    CNH4                                                                  

 1     0.0    5.00   0.500 
 1   203.0   15.00   0.050 

 

C.5.3 

C5 CD .YR file 
                                        ----------------------------------------------------- 

          *              DRAINMOD version 6.1                 * 
          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 

 
Boone WEATHER STATION, IA                                                        

                                                                                 

********************************************************************************  
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  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 14:42 

 input file:   C:\DrainMod\inputs\c5_cs_CD.prj                  

 parameters:    controlled drainage        and yields calculated      
               drain spacing =    1500. cm   drain depth =  120.0 cm 

------------------------------------------------------------------------ 

 
 

 

 YEAR RAINFALL INFILTR   ET     DRAIN   RUNOFF DRYDAYS WORKDAYS  SEW    PUMPV  SLOPSP  VERTSP   LATSP  
DRN+SP 

 1981  60.86    57.65   53.85    1.30    3.21   38.00   121.42     .0   -1.58     .00    3.48     .00    4.77 

 1982 104.24    90.28   51.03   32.70   13.96   25.00    82.32   65.4   -2.16     .00    4.78     .00   37.48 
 1983 117.70    90.17   54.49   31.24   27.53   30.00    81.64   38.2   -2.21     .00    5.06     .00   36.30 

 1984 110.01    83.15   46.22   31.90   26.85   42.00    78.22   59.4   -2.14     .00    4.64     .00   36.54 

 1985  74.22    65.66   50.74   13.70    8.56   49.00   110.83   12.6   -1.97     .00    4.01     .00   17.71 

 1986 114.35    97.26   62.02   29.76   17.09   15.00    77.19   27.0   -3.54     .00    4.72     .00   34.48 

 1987  96.43    81.27   53.68   20.52   15.16   37.00   113.46   67.4   -2.46     .00    4.81     .00   25.33 

 1988  61.83    57.19   43.79    8.91    4.64   69.00    93.90   19.0   -2.48     .00    4.49     .00   13.40 
 1989  63.45    59.48   48.41    9.70    3.46   41.00   104.62   11.4   -1.97     .00    4.38     .00   14.08 

 1990 114.17    85.56   53.12   25.66   29.11   10.00    94.71   63.0   -3.11     .00    4.52     .00   30.18 

 1991 100.62    87.65   50.21   32.23   12.96   41.00    86.15   19.0   -1.64     .00    4.53     .00   36.76 
 1992  93.32    76.33   46.40   25.37   16.98   42.00   112.17   41.2   -2.19     .00    4.62     .00   29.99 

 1993 145.85   102.98   60.15   39.35   42.86    1.00    83.88  126.3   -1.99     .00    4.98     .00   44.34 

 1994  84.46    73.94   57.44   10.77   10.51   32.00   103.93   13.8   -3.11     .00    4.25     .00   15.02 
 1995  82.83    76.57   54.03   19.74    6.25   21.00    99.81     .0   -1.65     .00    4.39     .00   24.14 

 1996  99.56    83.69   45.75   31.28   15.66   21.00    82.97   36.3   -2.31     .00    4.95     .00   36.23 
 1997  82.58    74.21   48.48   21.21    8.59   39.00   109.92    3.5   -1.58     .00    4.57     .00   25.78 

 1998 110.97    87.31   57.47   28.37   23.66   20.00    82.11  118.2   -2.34     .00    4.65     .00   33.01 

 1999 109.12    93.09   59.23   28.61   16.03    5.00    97.44   77.0   -2.16     .00    4.24     .00   32.85 
 2000  59.16    56.89   44.39    8.62    2.27   40.00   106.61   13.9   -1.57     .00    3.89     .00   12.50 

 2001  96.44    82.25   49.31   28.74   14.20   47.00    88.79   40.0   -1.27     .00    4.21     .00   32.95 

 2002  84.33    78.21   51.58   24.38    6.12   34.00    95.53   59.4   -2.20     .00    4.36     .00   28.74 
 2003  91.21    80.80   46.11   26.35   10.41   44.00    96.82   62.3   -2.34     .00    4.02     .00   30.37 

 2004  91.69    80.28   51.58   24.68   11.13   25.00    97.85   43.8   -2.55     .00    5.02     .00   29.70 

 2005  80.81    75.38   57.64   12.72    5.71   27.00   113.58   28.0   -1.26     .00    4.17     .00   16.89 
 2006 107.43    93.20   61.92   25.97   13.92   25.00    93.03   44.3   -2.33     .00    4.76     .00   30.72 

 2007 115.82    85.61   58.75   27.05   30.53   37.00    93.19   29.0   -2.31     .00    4.31     .00   31.36 

 2008 139.01    97.60   47.12   42.67   40.94   27.00    77.29  112.0   -2.41     .00    4.45     .00   47.11 
 2009  97.57    80.46   50.90   24.72   17.57   21.00    85.02   27.6   -2.35     .00    4.79     .00   29.51 

 2010 133.05    98.77   57.34   36.19   33.78   19.00    80.04  137.6   -2.37     .00    5.06     .00   41.25 

 
 AVG   97.44    81.10   52.44   24.15   16.32   30.80    94.82   46.6   -2.19     .00    4.50     .00   28.65 

 

C5 CD .YLD file  
                                        ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

Boone WEATHER STATION, IA                                                        

                                                                                 
********************************************************************************  

 

 
 IF NO RESULTS WERE PRINTED , CHECK THE *.GEN FILE 

 MAKE SURE THE SIMULATION PERIOD MATCH THE *.RAI, 

 *.PET FILES . 
 

  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 14:42 

 input file:   C:\DrainMod\inputs\c5_cs_CD.prj                  
 parameters:    controlled drainage        and yields calculated      

               drain spacing =    1500. cm   drain depth =  120.0 cm 

------------------------------------------------------------------------ 
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               C:\DrainMod\crops\IA_Corn.cin                      

  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 
       excess drought   date   delay  date     excess drought  delay  salinity overall 

       --------------   ----   ----   ----     ----------------------------------------- 

 
 

1981       .0  14.9       119.   0. 292.       100.0    81.8   100.0   100.0    81.8 

1983     11.3  19.1       119.   0. 292.        91.5    76.7   100.0   100.0    70.3 
1985      4.5  19.9       119.   0. 292.        96.6    75.7   100.0   100.0    73.2 

1987      7.5  15.2       119.   0. 292.        94.4    81.5   100.0   100.0    76.9 

1989      4.1  18.6       119.   0. 292.        96.9    77.3   100.0   100.0    74.9 
1991      5.0  34.6       119.   0. 292.        96.3    57.8   100.0   100.0    55.6 

1993     21.4    .0       119.   0. 292.        83.9   100.0   100.0   100.0    83.9 

1995       .0   6.9       119.   0. 292.       100.0    91.6   100.0   100.0    91.6 

1997       .4   9.9       119.   0. 292.        99.7    87.9   100.0   100.0    87.6 

1999     15.4    .0       119.   0. 292.        88.5   100.0   100.0   100.0    88.4 

2001      7.8  33.2       119.   0. 292.        94.2    59.4   100.0   100.0    56.0 
2003     15.3  10.9       119.   0. 292.        88.5    86.7   100.0   100.0    76.7 

2005      3.9  11.7       119.   0. 292.        97.1    85.7   100.0   100.0    83.2 

2007      4.2  18.0       119.   0. 292.        96.9    78.0   100.0   100.0    75.6 
2009      7.8   5.1       119.   0. 292.        94.1    93.8   100.0   100.0    88.3 

 

 AVG      7.2  14.5       119.   0. 292.        94.6    82.3   100.0   100.0    77.6 
  

  
               C:\DrainMod\crops\IA_Soyb2.cin                     

  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 
       excess drought   date   delay  date     excess drought  delay  salinity overall 

       --------------   ----   ----   ----     ----------------------------------------- 

 
 

1982     12.0   1.1       130.   0. 269.        94.6    91.9   100.0   100.0    86.9 

1984     10.4   3.7       130.   0. 269.        95.8    73.4   100.0   100.0    70.3 
1986      4.5    .8       130.   0. 269.        99.8    94.1   100.0   100.0    94.0 

1988      1.5   6.5       130.   0. 269.       100.0    52.9   100.0   100.0    52.9 

1990     11.6    .6       130.   0. 269.        94.9    95.8   100.0   100.0    90.9 
1992     10.5   2.2       130.   0. 269.        95.6    84.0   100.0   100.0    80.3 

1994      2.6   1.4       130.   0. 269.       100.0    90.2   100.0   100.0    90.2 

1996      7.3   3.0       130.   0. 269.        97.9    78.6   100.0   100.0    76.9 
1998     19.8   1.5       130.   0. 269.        89.1    88.9   100.0   100.0    79.3 

2000      2.6   2.7       130.   0. 269.       100.0    80.5   100.0   100.0    80.5 

2002     10.3   3.8       130.   0. 269.        95.8    72.7   100.0   100.0    69.6 
2004      5.3   2.8       130.   0. 269.        99.3    79.7   100.0   100.0    79.1 

2006      3.7   1.2       130.   0. 269.       100.0    91.7   100.0   100.0    91.7 

2008     19.8   1.8       130.   0. 269.        89.1    86.9   100.0   100.0    77.5 

2010     31.1    .7       130.   0. 269.        81.2    95.1   100.0   100.0    77.3 

 

 AVG     10.2   2.3       130.   0. 269.        95.5    83.8   100.0   100.0    79.8 
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C5 CD .YNP file 
ANNUAL RATES OF SIMULATED NITROGEN PROCESSES 
 ============================================ 

 

=======================================================================================================================================
===================================================================== 

 Year              Fertilizer          Rainfall   Mineral-          Immobil-   Nitrif -            Plant         N          Drainage            Runoff         Vert Seep   Denitri-   Volati-          Profile 

                  Application        Deposition   ization           ization    icat'n            Uptake  Fixation              Loss              Loss              Loss   ficat'n   lizat'n              Mass 

  

                NO3-N   NH4-N     NO3-N   NH4-N     NH4-N     NO3-N   NH4-N     NO3-N     NO3-N   NH4-N               NO3-N   NH4-N     NO3-N   NH4-N     NO3-N   NH4-N     NO3-N     

NH4-N     NO3-N   NH4-N 
  

                                              (all in Kg/ha) 

=======================================================================================================================================
==================================================================== 

  

 1981   365      0.00  180.00      3.04    3.04     69.96     21.74   13.29    262.83    204.07   10.58      0.00      6.03    0.35      1.57    0.03      2.02    0.17     32.66      0.00     70.12   14.84 
 1982   365      0.00    0.00      5.22    5.22    121.76      0.19    1.52     40.87     22.89   76.34    236.97     38.38    0.97      1.47    0.45      3.76    0.24     11.38      0.00     36.25   19.76 

 1983   365      0.00  180.00      5.88    5.88    120.34      3.02    7.45    287.58    173.61   10.86      0.00     36.66    1.08      4.62    1.64      3.38    0.25     48.22      0.00     58.58   14.86 

 1984   366      0.00    0.00      5.50    5.50    163.71      0.01    0.05     59.34     38.64  103.71    121.62     30.06    0.87      3.05    1.05      2.38    0.23     13.40      0.00     33.42   16.49 
 1985   365      0.00  180.00      3.71    3.71     89.00      7.61    4.01    267.11    187.40    4.68      0.00     22.82    0.47      1.11    0.52      2.21    0.19     31.35      0.00     51.22   10.96 

 1986   365      0.00    0.00      5.72    5.72    153.18      0.00    0.47     56.06     39.35   96.68    229.17     23.67    0.68      2.59    0.53      2.12    0.21     15.13      0.00     28.03   13.05 

 1987   365      0.00  180.00      4.82    4.82    121.58      5.06    3.07    292.20    190.52   11.27      0.00     31.14    0.52      2.09    0.68      1.97    0.20     49.95      0.00     43.11    9.66 
 1988   366      0.00    0.00      3.09    3.09    171.34      0.19    1.19     95.57     87.38   73.15     36.70      9.14    0.32      2.21    0.14      1.47    0.18     13.26      0.00     27.28   12.55 

 1989   365      0.00  180.00      3.17    3.17     89.71      6.49    4.21    264.90    189.71    6.83      0.00     11.43    0.31      1.03    0.22      1.56    0.16     39.93      0.00     44.91    7.78 
 1990   365      0.00    0.00      5.71    5.71    148.66      0.12    0.73     53.38     32.03   94.37    245.59     18.95    0.44      3.11    0.79      1.48    0.16     11.08      0.00     34.83    9.62 

 1991   365      0.00  180.00      5.03    5.03     98.47      3.36    6.59    271.29    142.40    3.49      0.00     35.49    0.51      2.92    0.60      1.60    0.15     56.66      0.00     67.75    8.75 

 1992   366      0.00    0.00      4.67    4.67    166.32      0.02    0.10     71.79     58.10   91.51    168.04     27.44    0.43      2.05    0.59      1.86    0.14     15.45      0.00     37.70   13.31 
 1993   365      0.00  180.00      7.30    7.30    160.07      2.09    3.62    270.76    136.84   73.38      0.00     55.32    0.54      5.23    2.19      2.68    0.13     56.01      0.00     54.63    6.21 

 1994   365      0.00    0.00      4.23    4.23    157.78      0.34    0.41     61.90     43.66   94.05    219.17     15.34    0.20      1.56    0.16      2.48    0.10     12.82      0.00     42.89    9.67 

 1995   365      0.00  180.00      4.14    4.14    126.67      5.89    6.75    292.83    226.16   14.20      0.00     16.65    0.30      1.47    0.42      2.72    0.10     42.42      0.00     43.82    4.45 
 1996   366      0.00    0.00      4.98    4.98    141.94      0.62    1.14     44.09     30.87   95.93    170.79     22.31    0.30      1.46    0.51      2.20    0.10      8.89      0.00     24.88    7.62 

 1997   365      0.00  180.00      4.13    4.13    120.39     12.31    6.97    283.96    215.88   13.99      0.00     15.37    0.25      0.86    0.39      1.62    0.08     27.01      0.00     39.10    5.19 

 1998   365      0.00    0.00      5.55    5.55    162.72      0.55    1.76     62.56     34.05  100.99    183.26     17.07    0.24      1.52    0.44      1.39    0.08     12.77      0.00     37.27    4.69 
 1999   365      0.00  180.00      5.46    5.46    155.18      6.61    7.69    279.14    177.82   51.60      0.00     36.37    0.35      3.78    0.89      1.42    0.06     52.97      0.00     41.54    3.47 

 2000   366      0.00    0.00      2.96    2.96    157.63      1.23    0.68     63.80     41.51   93.74    173.23      8.27    0.09      0.47    0.04      1.28    0.05     17.23      0.00     37.60    4.55 

 2001   365      0.00  180.00      4.82    4.82     99.79      4.73    6.87    271.67    142.79    4.16      0.00     37.89    0.20      1.96    0.63      1.56    0.05     52.78      0.00     71.46    3.77 
 2002   365      0.00    0.00      4.22    4.22    174.41      0.00    0.00     69.50     56.19  103.46    105.43     30.83    0.16      0.96    0.27      1.94    0.05     18.21      0.00     36.29    7.62 

 2003   365      0.00  180.00      4.56    4.56    128.26      4.11    5.08    299.82    191.98    9.29      0.00     41.27    0.21      1.68    0.52      2.26    0.04     46.05      0.00     52.65    4.01 

 2004   366      0.00    0.00      4.59    4.59    151.57      0.00    0.47     63.17     36.88   87.74    187.86     23.60    0.15      1.43    0.35      2.51    0.05     14.66      0.00     39.70    6.56 
 2005   365      0.00  180.00      4.04    4.04    115.00     11.07    6.43    286.07    210.74    7.59      0.00     19.26    0.17      1.22    0.37      2.14    0.04     36.99      0.00     47.70    3.55 

 2006   365      0.00    0.00      5.37    5.37    157.37      0.00    0.09     63.96     50.23   91.63    228.69     20.26    0.15      1.69    0.57      1.96    0.04     13.79      0.00     27.21    7.78 

 2007   365      0.00  180.00      5.79    5.79    132.13      4.31    5.32    306.88    192.50    5.88      0.00     27.98    0.16      4.31    1.57      1.55    0.03     48.16      0.00     58.95    3.11 
 2008   366      0.00    0.00      6.95    6.95    154.25      0.02    0.10     55.07     29.25  100.38    179.53     35.40    0.20      3.57    1.36      1.86    0.03     13.05      0.00     34.82    3.94 

 2009   365      0.00  180.00      4.88    4.88    143.62      4.82    7.62    292.65    205.14   26.26      0.00     30.15    0.13      2.25    0.72      2.28    0.03     46.60      0.00     39.82    3.02 

 2010   365      0.00    0.00      6.65    6.65    136.66      0.06    0.66     51.47     30.95   86.15    219.27     23.57    0.11      1.33    0.79      2.09    0.03      9.42      0.00     27.32    3.90
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C.5.4 

C5 FD .YR file 
                                                            ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

Boone WEATHER STATION, IA                                                        

                                                                                 
********************************************************************************  

 

 
 

  ----------RUN STATISTICS ----------          time:  4/19/2017  @ 15:53 

 input file:   C:\DrainMod\inputs\C5_CS_FREE.prj                

 parameters:    free drainage              and yields calculated      

               drain spacing =    1500. cm   drain depth =  120.0 cm 

------------------------------------------------------------------------ 
 

 

 
 YEAR RAINFALL INFILTR   ET     DRAIN   RUNOFF DRYDAYS WORKDAYS  SEW    PUMPV  SLOPSP  VERTSP   LATSP  

DRN+SP 

 1981  60.86    57.64   52.85    4.77    3.22   38.00   121.42     .0     .00     .00    2.49     .00    7.26 
 1982 104.24    99.38   49.28   46.83    4.86   28.00   103.75   37.5     .00     .00    3.04     .00   49.87 

 1983 117.70   109.26   52.80   53.77    8.45   35.00   101.42   29.0     .00     .00    3.08     .00   56.85 
 1984 110.01    97.99   44.66   50.02   12.02   44.00    99.79   33.6     .00     .00    2.87     .00   52.89 

 1985  74.22    69.19   49.19   17.75    5.03   51.00   110.83   12.6     .00     .00    2.75     .00   20.50 

 1986 114.35   108.59   58.26   47.10    5.76   17.00    92.60   17.6     .00     .00    3.19     .00   50.29 
 1987  96.43    89.18   50.67   35.27    7.26   41.00   119.08   40.7     .00     .00    2.88     .00   38.15 

 1988  61.83    58.78   41.19   14.73    3.05   69.00   108.83    5.1     .00     .00    2.87     .00   17.60 

 1989  63.45    61.54   46.19   13.58    1.43   42.00   111.83     .0     .00     .00    2.67     .00   16.25 
 1990 114.17    93.51   51.19   38.57   21.14   14.00   106.01   26.8     .00     .00    2.94     .00   41.51 

 1991 100.62   100.18   48.15   49.30     .44   42.00   101.83     .0     .00     .00    2.70     .00   52.01 

 1992  93.32    87.97   44.86   40.31    5.34   42.00   113.33   18.3     .00     .00    2.81     .00   43.12 
 1993 145.85   122.90   59.93   59.66   22.95    1.00    98.25   79.7     .00     .00    3.30     .00   62.97 

 1994  84.46    77.22   54.71   19.26    7.24   34.00   108.77   12.6     .00     .00    2.93     .00   22.19 

 1995  82.83    82.83   52.35   28.38     .00   23.00   103.00     .0     .00     .00    2.67     .00   31.05 
 1996  99.56    92.21   43.16   45.71    7.01   23.00    99.37   27.7     .00     .00    3.04     .00   48.75 

 1997  82.58    79.76   46.69   30.22    3.17   40.00   109.92     .0     .00     .00    2.87     .00   33.09 

 1998 110.97   100.16   56.14   42.37   10.80   20.00    99.25   31.2     .00     .00    2.83     .00   45.20 
 1999 109.12   106.81   57.64   45.27    2.31    7.00   110.58   20.5     .00     .00    2.66     .00   47.93 

 2000  59.16    59.16   42.20   14.70     .00   40.00   118.75     .0     .00     .00    2.51     .00   17.21 

 2001  96.44    94.40   47.76   43.86    2.04   48.00   102.00   12.5     .00     .00    2.84     .00   46.70 
 2002  84.33    82.55   48.87   31.63    1.78   35.00   107.32   23.9     .00     .00    3.01     .00   34.63 

 2003  91.21    85.57   43.43   38.24    5.64   46.00   109.10   33.5     .00     .00    2.60     .00   40.83 

 2004  91.69    90.56   47.76   40.10     .85   27.00   110.97   27.7     .00     .00    3.05     .00   43.15 

 2005  80.81    80.21   54.85   22.57     .89   29.00   115.47   14.0     .00     .00    2.49     .00   25.06 

 2006 107.43   105.00   59.96   40.06    2.43   26.00   117.33   28.2     .00     .00    3.06     .00   43.12 

 2007 115.82    93.48   57.12   36.54   22.34   39.00   102.37   23.9     .00     .00    2.76     .00   39.30 
 2008 139.01   119.33   45.69   69.52   19.22   29.00    95.13   69.2     .00     .00    3.19     .00   72.71 

 2009  97.57    86.18   48.93   34.66   11.85   22.00   101.48     .0     .00     .00    2.89     .00   37.54 

 2010 133.05   115.54   55.17   57.02   17.02   19.00   100.71   55.3     .00     .00    3.20     .00   60.22 
 

 AVG   97.44    90.24   50.39   37.06    7.18   32.37   106.68   22.7     .00     .00    2.87     .00   39.93 

 

C5 FD .YLD file  
                                                            ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

Boone WEATHER STATION, IA                                                        

                                                                                 



 

319 

********************************************************************************  
 

 

 IF NO RESULTS WERE PRINTED , CHECK THE *.GEN FILE 
 MAKE SURE THE SIMULATION PERIOD MATCH THE *.RAI, 

 *.PET FILES . 

 
  ----------RUN STATISTICS ----------          time:  4/19/2017  @ 15:53 

 input file:   C:\DrainMod\inputs\C5_CS_FREE.prj                

 parameters:    free drainage              and yields calculated      
               drain spacing =    1500. cm   drain depth =  120.0 cm 

------------------------------------------------------------------------ 

 
  

  

               C:\DrainMod\crops\IA_Corn.cin                      

  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 
       --------------   ----   ----   ----     ----------------------------------------- 

 

 
1981       .0  15.2       119.   0. 292.       100.0    81.4   100.0   100.0    81.4 

1983      8.2  22.0       119.   0. 292.        93.8    73.1   100.0   100.0    68.6 

1985      4.5  21.6       119.   0. 292.        96.6    73.6   100.0   100.0    71.1 
1987      3.6  18.2       119.   0. 292.        97.3    77.7   100.0   100.0    75.6 

1989       .0  21.5       119.   0. 292.       100.0    73.8   100.0   100.0    73.8 
1991       .0  37.4       119.   0. 292.       100.0    54.4   100.0   100.0    54.4 

1993     11.8    .0       119.   0. 292.        91.1   100.0   100.0   100.0    91.1 

1995       .0   9.3       119.   0. 292.       100.0    88.7   100.0   100.0    88.7 
1997       .0  12.3       119.   0. 292.       100.0    84.9   100.0   100.0    84.9 

1999      5.6    .1       119.   0. 292.        95.8    99.8   100.0   100.0    95.7 

2001      1.0  37.4       119.   0. 292.        99.3    54.3   100.0   100.0    53.9 
2003      5.4  13.3       119.   0. 292.        95.9    83.8   100.0   100.0    80.3 

2005      2.8  15.7       119.   0. 292.        97.9    80.8   100.0   100.0    79.1 

2007      3.1  20.0       119.   0. 292.        97.6    75.6   100.0   100.0    73.8 
2009       .0   8.0       119.   0. 292.       100.0    90.2   100.0   100.0    90.2 

 

 AVG      3.1  16.8       119.   0. 292.        97.7    79.5   100.0   100.0    77.5 
  

  

               C:\DrainMod\crops\IA_Soyb2.cin                     
  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 
       --------------   ----   ----   ----     ----------------------------------------- 

 

 

1982      7.4   1.3       130.   0. 269.        97.8    90.6   100.0   100.0    88.6 

1984      5.5   3.9       130.   0. 269.        99.1    71.7   100.0   100.0    71.1 

1986      2.9   1.1       130.   0. 269.       100.0    92.2   100.0   100.0    92.2 
1988       .4   6.6       130.   0. 269.       100.0    52.4   100.0   100.0    52.4 

1990      4.6    .7       130.   0. 269.        99.8    94.9   100.0   100.0    94.6 

1992      4.8   2.3       130.   0. 269.        99.7    83.6   100.0   100.0    83.4 
1994      2.4   2.1       130.   0. 269.       100.0    84.5   100.0   100.0    84.5 

1996      5.3   3.4       130.   0. 269.        99.3    75.7   100.0   100.0    75.2 

1998      5.0   1.6       130.   0. 269.        99.5    88.2   100.0   100.0    87.7 
2000       .0   3.0       130.   0. 269.       100.0    78.6   100.0   100.0    78.6 

2002      5.1   4.2       130.   0. 269.        99.4    69.5   100.0   100.0    69.1 

2004      3.6   3.6       130.   0. 269.       100.0    74.4   100.0   100.0    74.4 
2006      3.4   1.3       130.   0. 269.       100.0    90.6   100.0   100.0    90.6 

2008     12.9   2.1       130.   0. 269.        94.0    84.7   100.0   100.0    79.6 

2010     12.2    .7       130.   0. 269.        94.4    94.8   100.0   100.0    89.5 
 

 AVG      5.0   2.5       130.   0. 269.        98.9    81.8   100.0   100.0    80.8
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C5 FD .YNP file 
ANNUAL RATES OF SIMULATED NITROGEN PROCESSES 
 ============================================ 

 

=======================================================================================================================================
===================================================================== 

 Year              Fertilizer          Rainfall   Mineral-          Immobil-   Nitrif -            Plant         N          Drainage            Runoff         Vert Seep   Denitri-   Volati-          Profile 

                  Application        Deposition   ization           ization    icat'n            Uptake  Fixation              Loss              Loss              Loss   ficat'n   lizat'n              Mass 

  

                NO3-N   NH4-N     NO3-N   NH4-N     NH4-N     NO3-N   NH4-N     NO3-N     NO3-N   NH4-N               NO3-N   NH4-N     NO3-N   NH4-N     NO3-N   NH4-N     NO3-N     

NH4-N     NO3-N   NH4-N 
  

                                              (all in Kg/ha) 

=======================================================================================================================================
===================================================================== 

  

 1981   365      0.00  180.00      3.04    3.04     78.59     21.86   13.04    254.24    196.98   16.62      0.00      9.68    0.07      0.81    0.03      3.37    0.02     25.95      0.00     68.40    3.16 
 1982   365      0.00    0.00      5.22    5.22    123.68      0.14    1.60     42.47     22.15   77.87    247.62     46.79    0.18      0.78    0.14      3.31    0.02      8.05      0.00     33.51    8.40 

 1983   365      0.00  180.00      5.88    5.88    124.47      3.44    7.02    296.26    170.53    9.48      0.00     44.61    0.30      1.18    0.51      1.66    0.02     36.59      0.00     76.80    3.67 

 1984   366      0.00    0.00      5.50    5.50    158.85      0.01    0.03     56.49     32.93  101.97    136.66     54.33    0.16      1.81    0.62      2.14    0.02     10.33      0.00     35.82    7.01 
 1985   365      0.00  180.00      3.71    3.71     90.72      8.74    4.44    268.14    181.89    4.68      0.00     23.35    0.05      0.72    0.31      1.97    0.02     28.34      0.00     62.28    2.59 

 1986   365      0.00    0.00      5.72    5.72    152.05      0.00    0.45     55.36     36.56   97.18    232.74     38.93    0.09      1.70    0.30      1.95    0.02     12.62      0.00     30.28    5.26 

 1987   365      0.00  180.00      4.82    4.82    127.84      5.78    3.68    296.80    185.02   13.36      0.00     38.06    0.07      0.63    0.35      1.54    0.01     38.94      0.00     61.06    2.13 
 1988   366      0.00    0.00      3.09    3.09    163.03      0.23    1.07     83.79     76.39   76.81     43.38     16.05    0.03      1.79    0.09      1.68    0.01     13.24      0.00     38.29    5.47 

 1989   365      0.00  180.00      3.17    3.17     85.15      9.03    4.53    260.14    187.23    6.43      0.00     10.81    0.03      0.60    0.08      1.89    0.01     30.43      0.00     61.52    1.59 
 1990   365      0.00    0.00      5.71    5.71    151.19      0.07    0.64     53.41     30.33   97.80    255.11     34.87    0.05      2.38    0.62      1.77    0.01      9.22      0.00     40.27    3.66 

 1991   365      0.00  180.00      5.03    5.03     96.91      4.76    6.16    271.67    139.73    3.02      0.00     36.72    0.05      0.03    0.02      1.43    0.01     42.55      0.00     91.32    3.53 

 1992   366      0.00    0.00      4.67    4.67    167.89      0.01    0.07     73.17     54.69   92.98    189.97     52.26    0.04      0.81    0.19      2.25    0.01     13.61      0.00     44.83    8.33 
 1993   365      0.00  180.00      7.30    7.30    169.07      2.24    3.46    266.60    128.18   88.34      0.00     78.05    0.08      1.74    1.16      2.80    0.01     39.92      0.00     63.34    2.18 

 1994   365      0.00    0.00      4.23    4.23    149.14      0.25    0.47     57.32     36.91   90.55    220.18     25.34    0.02      0.90    0.15      3.34    0.00      9.79      0.00     46.76    5.44 

 1995   365      0.00  180.00      4.14    4.14    124.80      9.33    7.52    291.16    219.33   13.43      0.00     21.78    0.01      0.00    0.00      2.20    0.00     32.31      0.00     56.73    1.12 
 1996   366      0.00    0.00      4.98    4.98    135.36      0.41    1.24     41.71     27.65   92.50    179.17     35.37    0.02      0.96    0.31      1.82    0.00      8.13      0.00     28.32    4.41 

 1997   365      0.00  180.00      4.13    4.13    115.28     12.75    6.99    281.48    210.77   12.01      0.00     15.72    0.01      0.35    0.14      1.39    0.00     23.60      0.00     48.86    2.12 

 1998   365      0.00    0.00      5.55    5.55    164.14      0.47    1.70     61.81     32.07  103.98    217.11     28.71    0.02      0.92    0.25      1.28    0.00     10.37      0.00     40.89    2.01 
 1999   365      0.00  180.00      5.46    5.46    173.54      6.27    6.84    295.62    185.76   55.98      0.00     44.67    0.01      0.47    0.11      1.25    0.00     39.03      0.00     63.99    1.05 

 2000   366      0.00    0.00      2.96    2.96    150.55      1.45    0.70     60.23     38.07   90.35    182.06     17.95    0.00      0.00    0.00      1.51    0.00     15.07      0.00     53.03    2.27 

 2001   365      0.00  180.00      4.82    4.82     97.94      6.13    6.88    271.45    137.78    3.65      0.00     43.67    0.02      0.12    0.10      2.04    0.00     43.22      0.00     96.07    1.72 
 2002   365      0.00    0.00      4.22    4.22    172.93      0.00    0.01     68.88     55.27  103.14    113.83     47.48    0.01      0.11    0.09      2.47    0.00     16.39      0.00     47.11    5.66 

 2003   365      0.00  180.00      4.56    4.56    141.40      4.63    5.25    307.45    195.44   15.28      0.00     47.72    0.06      0.85    0.33      2.34    0.00     36.15      0.00     71.59    2.06 

 2004   366      0.00    0.00      4.59    4.59    144.61      0.00    0.73     61.26     33.86   83.59    183.55     44.80    0.01      0.05    0.04      2.61    0.00     11.45      0.00     43.84    4.48 
 2005   365      0.00  180.00      4.04    4.04    109.18     12.89    6.71    281.73    201.33    6.23      0.00     21.88    0.06      0.14    0.08      1.76    0.00     29.97      0.00     61.18    1.76 

 2006   365      0.00    0.00      5.37    5.37    155.08      0.00    0.06     63.96     49.02   90.30    241.83     34.23    0.01      0.31    0.09      1.75    0.00     12.63      0.00     31.73    6.31 

 2007   365      0.00  180.00      5.79    5.79    133.43      4.44    5.24    309.47    188.31    5.35      0.00     31.73    0.03      3.03    1.20      1.39    0.00     39.25      0.00     77.02    1.90 
 2008   366      0.00    0.00      6.95    6.95    152.91      0.03    0.11     55.35     26.63  100.33    186.12     64.41    0.03      2.00    0.86      2.15    0.00      9.96      0.00     32.34    2.98 

 2009   365      0.00  180.00      4.88    4.88    141.98      5.12    7.18    293.72    211.54   24.97      0.00     24.59    0.03      1.28    0.54      1.46    0.00     33.09      0.00     52.69    1.68 

 2010   365      0.00    0.00      6.65    6.65    140.07      0.07    0.82     49.50     28.34   91.93    258.99     40.75    0.01      0.64    0.51      1.75    0.00      7.52      0.00     27.65    3.29
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C.6 

C6 .SIN file 

68A Sable silty clay loam                                                        
1220 

     0.447        0. 

     0.427      -25. 
     0.409      -50. 

     0.394      -75. 

     0.383     -100. 
     0.365     -150. 

     0.352     -200. 

     0.329     -330. 
     0.310     -500. 

     0.282    -1000. 

     0.228    -5000. 
     0.201   -15000. 

       0.0     0.000    0.5000 

       3.0     0.004    0.5000 
       6.0     0.015    0.4719 

       9.0     0.033    0.2679 

      12.0     0.058    0.1605 
      15.0     0.091    0.1151 

      20.0     0.161    0.0726 
      25.0     0.252    0.0508 

      30.0     0.362    0.0382 

      35.0     0.490    0.0304 
      40.0     0.637    0.0237 

      45.0     0.801    0.0178 

      60.0     1.396    0.0106 

      75.0     2.080    0.0072 

      90.0     2.815    0.0053 

     120.0     4.461    0.0033 
     150.0     6.359    0.0022 

     200.0    10.067    0.0013 

     500.0    42.864    0.0002 
    1000.0   100.000    0.0000 

10 

       0.0      0.00      1.75 
      10.0      0.09      1.75 

      20.0      0.19      1.75 

      40.0      0.31      1.75 
      60.0      0.40      1.75 

      80.0      0.46      1.75 

     100.0      0.51      1.75 
     150.0      1.49      1.75 

     200.0      1.49      1.75 

    1000.0      1.49      1.75 

 

C6 .WDV file 

*NLAYER  

  4 

*TLAYER BLAYER NPTS 
    0.0    58.0  201 

*WATER TABLE  VOLUME DRAINED 

       0       0.00000 
       1       0.00040 

       2       0.00161 

       3       0.00363 
       4       0.00646 

       5       0.01009 

       6       0.01452 
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       7       0.01977 
       8       0.02582 

       9       0.03268 

      10       0.04035 
      11       0.04882 

      12       0.05810 

      13       0.06819 
      14       0.07908 

      15       0.09078 

      16       0.10329 
      17       0.11660 

      18       0.13072 

      19       0.14565 
      20       0.16139 

      21       0.17793 

      22       0.19528 

      23       0.21343 

      24       0.23240 

      25       0.25217 
      26       0.27270 

      27       0.29397 

      28       0.31596 
      29       0.33868 

      30       0.36214 

      31       0.38631 
      32       0.41122 

      33       0.43686 
      34       0.46322 

      35       0.49031 

      36       0.51813 
      37       0.54668 

      38       0.57596 

      39       0.60596 
      40       0.63669 

      41       0.66815 

      42       0.70034 
      43       0.73326 

      44       0.76691 

      45       0.80128 
      46       0.83638 

      47       0.87221 

      48       0.90877 
      49       0.94606 

      50       0.98407 

      51       1.02274 
      52       1.06199 

      53       1.10181 

      54       1.14221 

      55       1.18319 

      56       1.22475 

      57       1.26688 
      58       1.30960 

      59       1.35289 

      60       1.39676 
      61       1.44121 

      62       1.48623 

      63       1.53184 
      64       1.57802 

      65       1.62478 

      66       1.67211 
      67       1.72003 

      68       1.76852 

      69       1.81759 
      70       1.86724 

      71       1.91747 

      72       1.96827 
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      73       2.01966 
      74       2.07162 

      75       2.12416 

      76       2.17722 
      77       2.23075 

      78       2.28474 

      79       2.33920 
      80       2.39412 

      81       2.44951 

      82       2.50537 
      83       2.56169 

      84       2.61848 

      85       2.67574 
      86       2.73346 

      87       2.79164 

      88       2.85030 

      89       2.90942 

      90       2.96900 

      91       3.02905 
      92       3.08957 

      93       3.15055 

      94       3.21200 
      95       3.27391 

      96       3.33629 

      97       3.39914 
      98       3.46245 

      99       3.52623 
     100       3.59047 

     101       3.65513 

     102       3.72014 
     103       3.78550 

     104       3.85122 

     105       3.91730 
     106       3.98373 

     107       4.05051 

     108       4.11765 
     109       4.18515 

     110       4.25300 

     111       4.32121 
     112       4.38977 

     113       4.45868 

     114       4.52795 
     115       4.59758 

     116       4.66756 

     117       4.73790 
     118       4.80859 

     119       4.87964 

     120       4.95104 

     121       5.02279 

     122       5.09491 

     123       5.16737 
     124       5.24020 

     125       5.31337 

     126       5.38691 
     127       5.46079 

     128       5.53504 

     129       5.60963 
     130       5.68459 

     131       5.75989 

     132       5.83556 
     133       5.91157 

     134       5.98795 

     135       6.06467 
     136       6.14176 

     137       6.21920 

     138       6.29699 
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     139       6.37514 
     140       6.45364 

     141       6.53250 

     142       6.61171 
     143       6.69128 

     144       6.77121 

     145       6.85149 
     146       6.93212 

     147       7.01311 

     148       7.09445 
     149       7.17615 

     150       7.25821 

     151       7.34057 
     152       7.42320 

     153       7.50608 

     154       7.58923 

     155       7.67265 

     156       7.75632 

     157       7.84025 
     158       7.92445 

     159       8.00891 

     160       8.09364 
     161       8.17862 

     162       8.26387 

     163       8.34937 
     164       8.43515 

     165       8.52118 
     166       8.60747 

     167       8.69403 

     168       8.78085 
     169       8.86793 

     170       8.95527 

     171       9.04288 
     172       9.13075 

     173       9.21888 

     174       9.30727 
     175       9.39592 

     176       9.48484 

     177       9.57402 
     178       9.66346 

     179       9.75316 

     180       9.84313 
     181       9.93335 

     182      10.02384 

     183      10.11459 
     184      10.20560 

     185      10.29688 

     186      10.38842 

     187      10.48022 

     188      10.57228 

     189      10.66460 
     190      10.75719 

     191      10.85003 

     192      10.94314 
     193      11.03652 

     194      11.13015 

     195      11.22405 
     196      11.31820 

     197      11.41262 

     198      11.50731 
     199      11.60225 

     200      11.69746 

*TLAYER BLAYER NPTS 
   58.0    97.0  201 

*WATER TABLE  VOLUME DRAINED 

       0       0.00000 
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       1       0.00025 
       2       0.00100 

       3       0.00225 

       4       0.00400 
       5       0.00625 

       6       0.00901 

       7       0.01226 
       8       0.01601 

       9       0.02026 

      10       0.02501 
      11       0.03027 

      12       0.03602 

      13       0.04227 
      14       0.04903 

      15       0.05628 

      16       0.06404 

      17       0.07229 

      18       0.08105 

      19       0.09030 
      20       0.10006 

      21       0.11031 

      22       0.12107 
      23       0.13233 

      24       0.14408 

      25       0.15634 
      26       0.16911 

      27       0.18241 
      28       0.19623 

      29       0.21058 

      30       0.22545 
      31       0.24085 

      32       0.25677 

      33       0.27322 
      34       0.29020 

      35       0.30770 

      36       0.32573 
      37       0.34428 

      38       0.36336 

      39       0.38297 
      40       0.40310 

      41       0.42375 

      42       0.44494 
      43       0.46664 

      44       0.48888 

      45       0.51164 
      46       0.53492 

      47       0.55874 

      48       0.58307 

      49       0.60793 

      50       0.63332 

      51       0.65921 
      52       0.68555 

      53       0.71235 

      54       0.73962 
      55       0.76734 

      56       0.79553 

      57       0.82417 
      58       0.85328 

      59       0.88285 

      60       0.91287 
      61       0.94336 

      62       0.97431 

      63       1.00572 
      64       1.03759 

      65       1.06992 

      66       1.10272 
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      67       1.13597 
      68       1.16968 

      69       1.20386 

      70       1.23849 
      71       1.27359 

      72       1.30914 

      73       1.34516 
      74       1.38164 

      75       1.41858 

      76       1.45594 
      77       1.49371 

      78       1.53186 

      79       1.57042 
      80       1.60937 

      81       1.64872 

      82       1.68847 

      83       1.72861 

      84       1.76914 

      85       1.81008 
      86       1.85141 

      87       1.89313 

      88       1.93526 
      89       1.97777 

      90       2.02069 

      91       2.06400 
      92       2.10771 

      93       2.15181 
      94       2.19631 

      95       2.24121 

      96       2.28650 
      97       2.33219 

      98       2.37828 

      99       2.42476 
     100       2.47164 

     101       2.51888 

     102       2.56643 
     103       2.61431 

     104       2.66251 

     105       2.71103 
     106       2.75987 

     107       2.80902 

     108       2.85850 
     109       2.90830 

     110       2.95842 

     111       3.00886 
     112       3.05963 

     113       3.11071 

     114       3.16211 

     115       3.21383 

     116       3.26587 

     117       3.31824 
     118       3.37092 

     119       3.42393 

     120       3.47725 
     121       3.53089 

     122       3.58486 

     123       3.63915 
     124       3.69375 

     125       3.74868 

     126       3.80392 
     127       3.85949 

     128       3.91538 

     129       3.97159 
     130       4.02812 

     131       4.08496 

     132       4.14213 
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     133       4.19962 
     134       4.25743 

     135       4.31556 

     136       4.37401 
     137       4.43279 

     138       4.49188 

     139       4.55129 
     140       4.61102 

     141       4.67107 

     142       4.73145 
     143       4.79214 

     144       4.85316 

     145       4.91449 
     146       4.97615 

     147       5.03812 

     148       5.10042 

     149       5.16303 

     150       5.22597 

     151       5.28919 
     152       5.35266 

     153       5.41638 

     154       5.48034 
     155       5.54456 

     156       5.60902 

     157       5.67373 
     158       5.73869 

     159       5.80390 
     160       5.86936 

     161       5.93506 

     162       6.00102 
     163       6.06722 

     164       6.13367 

     165       6.20037 
     166       6.26731 

     167       6.33451 

     168       6.40195 
     169       6.46965 

     170       6.53759 

     171       6.60577 
     172       6.67421 

     173       6.74290 

     174       6.81183 
     175       6.88101 

     176       6.95044 

     177       7.02012 
     178       7.09005 

     179       7.16022 

     180       7.23065 

     181       7.30132 

     182       7.37224 

     183       7.44341 
     184       7.51483 

     185       7.58649 

     186       7.65841 
     187       7.73057 

     188       7.80298 

     189       7.87564 
     190       7.94855 

     191       8.02171 

     192       8.09511 
     193       8.16876 

     194       8.24267 

     195       8.31681 
     196       8.39121 

     197       8.46586 

     198       8.54075 
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     199       8.61590 
     200       8.69129 

*TLAYER BLAYER NPTS 

   97.0   119.0  201 
*WATER TABLE  VOLUME DRAINED 

       0       0.00000 

       1       0.00029 
       2       0.00116 

       3       0.00262 

       4       0.00466 
       5       0.00728 

       6       0.01048 

       7       0.01426 
       8       0.01863 

       9       0.02358 

      10       0.02910 

      11       0.03522 

      12       0.04191 

      13       0.04919 
      14       0.05705 

      15       0.06549 

      16       0.07451 
      17       0.08411 

      18       0.09430 

      19       0.10507 
      20       0.11642 

      21       0.12835 
      22       0.14087 

      23       0.15397 

      24       0.16764 
      25       0.18191 

      26       0.19679 

      27       0.21233 
      28       0.22853 

      29       0.24539 

      30       0.26291 
      31       0.28108 

      32       0.29992 

      33       0.31942 
      34       0.33957 

      35       0.36038 

      36       0.38186 
      37       0.40399 

      38       0.42678 

      39       0.45023 
      40       0.47434 

      41       0.49911 

      42       0.52454 

      43       0.55062 

      44       0.57737 

      45       0.60478 
      46       0.63284 

      47       0.66156 

      48       0.69095 
      49       0.72099 

      50       0.75169 

      51       0.78301 
      52       0.81493 

      53       0.84743 

      54       0.88053 
      55       0.91421 

      56       0.94849 

      57       0.98335 
      58       1.01880 

      59       1.05484 

      60       1.09147 
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      61       1.12870 
      62       1.16651 

      63       1.20491 

      64       1.24390 
      65       1.28348 

      66       1.32365 

      67       1.36441 
      68       1.40576 

      69       1.44769 

      70       1.49022 
      71       1.53334 

      72       1.57705 

      73       1.62134 
      74       1.66623 

      75       1.71170 

      76       1.75773 

      77       1.80427 

      78       1.85131 

      79       1.89887 
      80       1.94693 

      81       1.99551 

      82       2.04460 
      83       2.09419 

      84       2.14430 

      85       2.19491 
      86       2.24604 

      87       2.29768 
      88       2.34982 

      89       2.40248 

      90       2.45565 
      91       2.50932 

      92       2.56351 

      93       2.61821 
      94       2.67341 

      95       2.72913 

      96       2.78536 
      97       2.84210 

      98       2.89934 

      99       2.95710 
     100       3.01537 

     101       3.07409 

     102       3.13323 
     103       3.19279 

     104       3.25275 

     105       3.31312 
     106       3.37391 

     107       3.43511 

     108       3.49672 

     109       3.55874 

     110       3.62117 

     111       3.68401 
     112       3.74727 

     113       3.81093 

     114       3.87501 
     115       3.93950 

     116       4.00440 

     117       4.06972 
     118       4.13544 

     119       4.20158 

     120       4.26813 
     121       4.33509 

     122       4.40246 

     123       4.47024 
     124       4.53843 

     125       4.60704 

     126       4.67606 
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     127       4.74549 
     128       4.81533 

     129       4.88558 

     130       4.95624 
     131       5.02732 

     132       5.09880 

     133       5.17070 
     134       5.24301 

     135       5.31573 

     136       5.38887 
     137       5.46241 

     138       5.53637 

     139       5.61073 
     140       5.68551 

     141       5.76070 

     142       5.83631 

     143       5.91232 

     144       5.98875 

     145       6.06558 
     146       6.14283 

     147       6.22049 

     148       6.29856 
     149       6.37705 

     150       6.45594 

     151       6.53520 
     152       6.61478 

     153       6.69467 
     154       6.77488 

     155       6.85540 

     156       6.93624 
     157       7.01740 

     158       7.09887 

     159       7.18066 
     160       7.26277 

     161       7.34519 

     162       7.42793 
     163       7.51098 

     164       7.59436 

     165       7.67804 
     166       7.76205 

     167       7.84637 

     168       7.93101 
     169       8.01596 

     170       8.10123 

     171       8.18682 
     172       8.27272 

     173       8.35894 

     174       8.44547 

     175       8.53233 

     176       8.61949 

     177       8.70698 
     178       8.79478 

     179       8.88290 

     180       8.97133 
     181       9.06008 

     182       9.14915 

     183       9.23853 
     184       9.32823 

     185       9.41825 

     186       9.50858 
     187       9.59923 

     188       9.69019 

     189       9.78147 
     190       9.87307 

     191       9.96498 

     192      10.05722 
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     193      10.14976 
     194      10.24263 

     195      10.33580 

     196      10.42930 
     197      10.52311 

     198      10.61724 

     199      10.71169 
     200      10.80645 

*TLAYER BLAYER NPTS 

  119.0  1000.0  201 
*WATER TABLE  VOLUME DRAINED 

       0       0.00000 

       1       0.00024 
       2       0.00094 

       3       0.00213 

       4       0.00378 

       5       0.00590 

       6       0.00850 

       7       0.01157 
       8       0.01511 

       9       0.01913 

      10       0.02361 
      11       0.02857 

      12       0.03400 

      13       0.03990 
      14       0.04628 

      15       0.05313 
      16       0.06045 

      17       0.06824 

      18       0.07650 
      19       0.08524 

      20       0.09445 

      21       0.10413 
      22       0.11428 

      23       0.12491 

      24       0.13601 
      25       0.14758 

      26       0.15966 

      27       0.17231 
      28       0.18552 

      29       0.19929 

      30       0.21362 
      31       0.22851 

      32       0.24396 

      33       0.25997 
      34       0.27654 

      35       0.29367 

      36       0.31136 

      37       0.32962 

      38       0.34843 

      39       0.36781 
      40       0.38774 

      41       0.40824 

      42       0.42929 
      43       0.45091 

      44       0.47309 

      45       0.49583 
      46       0.51913 

      47       0.54299 

      48       0.56741 
      49       0.59239 

      50       0.61793 

      51       0.64401 
      52       0.67061 

      53       0.69773 

      54       0.72537 



 

332 

      55       0.75353 
      56       0.78221 

      57       0.81141 

      58       0.84113 
      59       0.87137 

      60       0.90213 

      61       0.93340 
      62       0.96520 

      63       0.99752 

      64       1.03035 
      65       1.06371 

      66       1.09758 

      67       1.13198 
      68       1.16689 

      69       1.20233 

      70       1.23828 

      71       1.27475 

      72       1.31175 

      73       1.34926 
      74       1.38729 

      75       1.42584 

      76       1.46488 
      77       1.50439 

      78       1.54435 

      79       1.58478 
      80       1.62566 

      81       1.66701 
      82       1.70882 

      83       1.75109 

      84       1.79382 
      85       1.83701 

      86       1.88066 

      87       1.92478 
      88       1.96935 

      89       2.01439 

      90       2.05989 
      91       2.10585 

      92       2.15227 

      93       2.19915 
      94       2.24649 

      95       2.29430 

      96       2.34256 
      97       2.39129 

      98       2.44047 

      99       2.49012 
     100       2.54023 

     101       2.59076 

     102       2.64168 

     103       2.69297 

     104       2.74465 

     105       2.79670 
     106       2.84914 

     107       2.90196 

     108       2.95517 
     109       3.00875 

     110       3.06272 

     111       3.11706 
     112       3.17179 

     113       3.22690 

     114       3.28240 
     115       3.33827 

     116       3.39453 

     117       3.45116 
     118       3.50818 

     119       3.56558 

     120       3.62337 
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     121       3.68153 
     122       3.74008 

     123       3.79900 

     124       3.85831 
     125       3.91800 

     126       3.97808 

     127       4.03853 
     128       4.09936 

     129       4.16058 

     130       4.22218 
     131       4.28416 

     132       4.34652 

     133       4.40927 
     134       4.47239 

     135       4.53590 

     136       4.59979 

     137       4.66406 

     138       4.72871 

     139       4.79375 
     140       4.85916 

     141       4.92496 

     142       4.99114 
     143       5.05770 

     144       5.12464 

     145       5.19196 
     146       5.25967 

     147       5.32775 
     148       5.39622 

     149       5.46507 

     150       5.53430 
     151       5.60388 

     152       5.67375 

     153       5.74392 
     154       5.81440 

     155       5.88517 

     156       5.95624 
     157       6.02761 

     158       6.09929 

     159       6.17126 
     160       6.24353 

     161       6.31610 

     162       6.38898 
     163       6.46215 

     164       6.53562 

     165       6.60939 
     166       6.68346 

     167       6.75783 

     168       6.83251 

     169       6.90748 

     170       6.98275 

     171       7.05832 
     172       7.13419 

     173       7.21036 

     174       7.28684 
     175       7.36361 

     176       7.44068 

     177       7.51805 
     178       7.59572 

     179       7.67369 

     180       7.75196 
     181       7.83053 

     182       7.90940 

     183       7.98857 
     184       8.06805 

     185       8.14782 

     186       8.22789 
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     187       8.30826 
     188       8.38893 

     189       8.46990 

     190       8.55117 
     191       8.63274 

     192       8.71461 

     193       8.79678 
     194       8.87925 

     195       8.96202 

     196       9.04509 
     197       9.12846 

     198       9.21213 

     199       9.29610 
     200       9.38037 

 

C6 .MIS file 
   4 
 *TOP AND BOTTOM OF LAYER 

     0.0    58.0 

 *NUMBER OF POINTS IN LAYER 
  12 

0.44700         0.0 

0.42683        25.0 
0.40862        50.0 

0.39417        75.0 
0.38252       100.0 

0.36477       150.0 

0.35166       200.0 
0.32878       330.0 

0.31038       500.0 

0.28190      1000.0 

0.22829      5000.0 

0.20077     15000.0 

 *TOP AND BOTTOM OF LAYER 
    58.0    97.0 

 *NUMBER OF POINTS IN LAYER 

  12 
0.40220         0.0 

0.38969        25.0 

0.37655        50.0 
0.36503        75.0 

0.35512       100.0 

0.33910       150.0 
0.32668       200.0 

0.30410       330.0 

0.28538       500.0 
0.25589      1000.0 

0.20037      5000.0 

0.17242     15000.0 
 *TOP AND BOTTOM OF LAYER 

    97.0   119.0 

 *NUMBER OF POINTS IN LAYER 
  12 

0.41720         0.0 

0.40265        25.0 
0.38617        50.0 

0.37143        75.0 

0.35868       100.0 
0.33810       150.0 

0.32228       200.0 

0.29398       330.0 
0.27109       500.0 

0.23622      1000.0 

0.17500      5000.0 
0.14672     15000.0 

 *TOP AND BOTTOM OF LAYER 
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   119.0   152.0 
 *NUMBER OF POINTS IN LAYER 

  12 

0.39040         0.0 
0.37859        25.0 

0.36458        50.0 

0.35159        75.0 
0.34006       100.0 

0.32098       150.0 

0.30598       200.0 
0.27863       330.0 

0.25618       500.0 

0.22169      1000.0 
0.16111      5000.0 

0.13338     15000.0 

C.6.1 

C6 CD .PRJ file 
[Options] 
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[State] 
stateset=true 

[Analysis] 

DrainMode=2 

DStmax=0.80 

DStorro=0.40 

DrainDepth=90,120,7.5 
DrainSpace=2500.00,2500.00,500 

[Crops] 

NumCrop=2 
Crop1=C:\DrainMod\crops\IL_CORN.CIN 

Crop2=C:\DrainMod\crops\IL_Soyb2.cin 

[CropAlias] 
Crop1=C:\DrainMod\crops\IL_CORN.CIN 

Crop2=C:\DrainMod\crops\IL_Soyb2.cin 

[Path] 
Outpath=C:\DrainMod\outputs 

 

C6 CD .GEN file 
*** Job Title ***  

MCLEAN WEATHER STATION, IL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
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*** Printout and Input Control *** 

 1 100 C:\DrainMod\outputs                                                                                                 

*** Climate ***                                                                  
101010 C:\DrainMod\weather\mcleanprecip.RAI                                                                              

101010 C:\DrainMod\weather\mcleantemp.TEM                                                                                

1981  1 2010 12 4212  51 0 
2.20 1.80 1.40 1.10  0.80 0.70 0.901.10 1.20 1.40 2.00 2.50 

*** Drainage System Design ***                                                   

 2 
    105.00     78.30   2500.00      0.80      1.50      0.40      9.80     60.00 

           0        2.000000      500.000000 

           1      200.000000      200.000000    5.000000E-04 
           0    0.000000E+00    0.000000E+00    0.000000E+00    0.000000E+00 

      1.00      0.10       .00 

 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 

*** Soils ***                                                                    

    203.00      2.00 

18.00 3.0081.00 3.00109.0 3.00165.0 3.00203.0 3.00 
99     .00 

*** Trafficability ***                                                           

 4 1 5 1 820               3.9       1.2       2.0 
12321232 820               3.9       1.2       2.0 

*** Crop ***                                                                     

     0.300 
 410 818       30.00 

 410 818 
11 

 1 1  3.00 416  3.00 5 4  4.00 517 15.00 6 1 25.00 620 30.00 718 30.00 820 20.00 

 924 10.00 925  3.001231  3.00 
*** Wastewater Irrigation ***                                                    

 0    1 1  10   1  6 

 0 0       0 0       0 0       0 0 
   7.00000   1.00000  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40 

WET *** Wetlands Information *** 

 0 
   1 365 

 30.0  14 

COM *** Combo Drainage Weir Settings *** 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
FPE *** Fixed Monthly PET *** 

    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00 

MRA *** Monthly Ranking ***  
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 1 
FAC *** Daily PET Factors ***  

 0 

OVR *** Contributing Area Flow *** 
 0        .000                                                                                                                                  

STM *** Soil Temperature *** 

ZA      ZB     TKA     TKB      TB    TLAG   TSNOW   TMELT    CDEG    CICE 
2.50    1.21    0.39    1.33    9.11    8.00    0.00    1.00    5.00        0.35 

Initial Soil Temperature 

 2 
  0.00    0.00 

209.00   12.00 

Initial snow depth(m) & density(kg/m3) 
     0.00   100.00 

Freezing characteristic curve 

 4 

  0.00    0.530 

 -1.00    0.100 

 -3.00    0.010 
-35.00    0.000 

 

C6 CD .DMN file 
*General 

&======= 
&Nrot Ncrop 

   15     2 
&IsNH4 IsUniform   IsYield    IsTemp IsResidue  IsManure 

    .T        .T        .T        .T        .T        .T  

&OutFlag OutPath 
       1  

&IsDRN     IsNIT     IsFLX     IsMCT 

    .F        .F        .F        .F 
*Grid  

&==== 

&DelZ 
  5.0 

&G DEPgrid  DZgrid 

&1   203.0     5.0 
*Field 

&=====                                                                           

&Soil files                                                                       
C:\DrainMod\soils\ILmcl1.MIS                                                     

C:\DrainMod\soils\ILmcl1.WDV                                                     

&ProfDepth    YesWTD    YesDDZ 
     203.0      60.0       0.0 

&L  DEPsoil HydrCond   WltPnt   ClyFrc   SltFrc    Rho_b   SoilpH      K_d 

 1     58.0     3.30    0.201    0.320    0.663     1.43      6.8     2.60 

 2     97.0     3.30    0.172    0.310    0.660     1.60      6.7     2.60 

 3    119.0     3.30    0.147    0.266    0.709     1.46      6.7     2.60 

 4    203.0     3.30    0.133    0.229    0.758     1.57      6.7     2.60 
*Crops 

&===== 

&C  IC Leg Pday Lgrw  PotYld   HI  RSR CrpN ShtN RotN Tl Fr Rt Up Rs Mn  RtCf 
C1   1  .F  120  170 13000.0 0.54 0.10 1.50 0.50 0.50  1  1  1  1  1  0  1.00 

C2   2  .T  125  170 03500.0 0.40 0.10 5.90 2.20 5.50  2  0  2  2  2  0  1.00 

*Tillage 
&======= 

&T    TilDay    PlwDep TilFactor 

 1       -14      20.0      1.00 
 2       -14      20.0       1.0 

*Fertilization 

&============= 
&F  AppDay FerType  AddFer  AddInh AppMeth  IncDep 

 1       0       2   170.0    0.00       2     5.0 

&2      -3       3   200.0    0.56       3    15.0 
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*Residue Recycling 
&===================== 

&R IsShoot  IsRoot ShootOC  RootOC ShotLgn RootLgn  IncDep 

 1      .T      .T    40.0    40.0     3.5     8.3    20.0 
 2      .T      .T    44.0    44.0     9.1    24.7    20.0 

*Manure Application 

&================== 
&M  AppDay  AddMan   ManOC  ManLgn  ManCNR AppMeth  IncDep 

&1     210  6867.0    42.6     5.7   100.0       1     0.0 

&2     210  6867.0    42.6     5.7   100.0       1     0.0 
*Uptake 

&======                                                                          

&U  FracGrow  FracUptk                                                                   
 1      .000      .000 

 1      .100      .014 

 1      .200      .071 

 1      .300      .200 

 1      .400      .336 

 1      .500      .471 
 1      .600      .650 

 1      .700      .800 

 1      .800      .929 
 1      .900      .993 

 1     1.000     1.000                             

 2      .000      .000 
 2      .100      .014 

 2      .200      .071 
 2      .300      .200 

 2      .400      .336 

 2      .500      .471 
 2      .600      .650 

 2      .700      .800 

 2      .800      .929 
 2      .900      .993 

 2     1.000     1.000 

*Rooting Depths  
&==============                                                                 

&R RootDAY     RootDep                                                             

 1       1        3.00 
 1      23        9.00 

 1      37       18.00 

 1      51       31.50 
 1      70       40.50 

 1      99       45.00 

 1     132       45.00 
 1     152       40.50 

 1     166       27.00 

 1     167        3.00 

 1     170        3.00 

 2       1        3.00 

 2      15       11.00 
 2      29       18.00 

 2      43       25.00 

 2      57       34.00 
 2      71       36.00 

 2      85       36.00 

 2     113       36.00 
 2     127       36.00 

 2     138       36.00 

 2     139       36.00 
 2     140       36.00 

 2     141        3.00 

 2     170        3.00 
*TRANSport/TRANSformations 

&========================= 

&   Lambda       Tau      ErrMax     DTmin                                       
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     12.00      0.50 1.00000E-04  1.00E-03 
&   Tavg     Amp    Damp     Phi 

&  12.40    19.5   184.0    16.0 

&  pHFlg   pHvol   MaxBufCap    Gama 
       1    7.50 1.00000E+05    50.0 

& Knit_max    Knit_m 

     22.00     10.00  
&     Topt      Beta   

      22.0     0.403  

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
      0.50      0.60    0.00   0.000     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .T     3.5    10.0     6.7     7.2     0.0     0.0     1.0 
& Cinh_max  Cinh_min      Einh   Arrhen1   Arrhen2 

&     0.30      0.05       0.5    38.135   12067.3          

& Kden_max    Kden_m    Alpha1      

      0.80     32.00     0.035      

&     Topt      Beta   

     30.00     0.186  
&  WFPSden       Ewc 

     0.800      1.00 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
    .F                                                 

&    WCdis      Kdis     

     0.060      2.00 
& Khyd_max    Khyd_m 

&    120.0      50.0 
&     Topt      Beta   

&     51.6     0.119 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
&     0.50      0.70    0.65    0.87     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

&   .T     4.0    10.0     7.0     8.0     0.2     0.5     1.0    
*Organic Matter 

&============== 

&P         K_dec   CNRatio    CNRmin    CNRmax 
 1   1.06849E-02     150.0   

 2   4.05479E-02      15.0  

 3   1.64384E-02      10.0       8.0      20.0  
 4   1.34247E-02     150.0  

 5   5.06849E-02      15.0   

&P         K_dec   CNRatio    CNRmin    CNRmax  PrcntTOC   
 6   2.00000E-02       8.0       3.0      15.0       2.5 

 7   5.47945E-04      16.0      12.0      20.0      55.5 

 8   1.23288E-05      10.0       7.0      10.0      42.0 
&   MaxLtrN  MaxMnrlN 

       02.0      10.0 

&     Topt      Beta   

      30.0     0.186 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

      0.50      0.60    0.15    0.50     1.0 
&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                         

&M    AOMini   PrcntOC  PrcntLgn   CNRatio    IncDep 
 1     375.0      44.0       3.5      80.0       0.0 

 2    7125.0      44.0       3.5      80.0      20.0 

&IniInputFlg  SOMFlg 
          .T       0          

&     TOCmax   Alpha 

&0.70000E+04   0.035   
&O  DEPsom         TOC 

 1     0.0 2.20000E+04 

 1     5.0 2.20000E+04 
 1    10.0 2.20000E+04 

 1    15.0 2.20000E+04 

 1    20.0 2.20000E+04 
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 1    20.1 0.00000E+00 
 1   203.0 0.00000E+00 

*Initial/Boundary Conditions 

&=========================== 
&TopCNO3 TopCNH4 CNH3air  

    0.50    0.50     0.0    

&IniInputFlg 
          .T      

&CNO3ini CNH4ini  

&   30.0     2.0                                              
&I     DEP    CNO3    CNH4                                                                  

 1     0.0   15.00   0.500 

 1   203.0    5.00   0.500 
C.6.2 

C6 FD .PRJ file 
[Options] 

Project=2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Yield=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
PET=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

CREAMS=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Runoff=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
SoilTemp=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

[General] 

Hydrology=C:\DrainMod\inputs\C6_FREE.GEN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
Runoff=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

FieldRatio=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
Nitrogen=C:\DrainMod\inputs\C6_FREE.DMN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

Salinity=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

[Soils] 
SoilFile=C:\DrainMod\soils\ILmcl1.SIN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

SoilWater=C:\DrainMod\soils\ILmcl1.MIS                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

VolDrained=C:\DrainMod\soils\ILmcl1.WDV                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

[Weather] 

Rainfall=C:\DrainMod\weather\mcleanprecip.RAI                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
Temperature=C:\DrainMod\weather\mcleantemp.TEM                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

PET=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

                                                                                                                                                                                                                                                          
[Measured] 

WaterTable=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

Drainage=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
[State] 

stateset=true 

[Analysis] 
DrainMode=1 

DStmax=0.80 

DStorro=0.40 

DrainDepth=90,120,7.5 

DrainSpace=2500.00,2500.00,500 

[Crops] 
NumCrop=2 

Crop1=C:\DrainMod\crops\IL_CORN.CIN 

Crop2=C:\DrainMod\crops\IL_Soyb2.cin 
[CropAlias] 

Crop1=C:\DrainMod\crops\IL_CORN.CIN 

Crop2=C:\DrainMod\crops\IL_Soyb2.cin 
[Path] 

Outpath=C:\DrainMod\outputs 

 

 

C6 FD .GEN file 
*** Job Title ***  

MCLEAN WEATHER STATION, IL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

*** Printout and Input Control *** 
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 1 100 C:\DrainMod\outputs                                                                                                 
*** Climate ***                                                                  

101010 C:\DrainMod\weather\mcleanprecip.RAI                                                                              

101010 C:\DrainMod\weather\mcleantemp.TEM                                                                                
1981  1 2010 12 4212  51 0 

2.20 1.80 1.40 1.10  0.80 0.70 0.901.10 1.20 1.40 2.00 2.50 

*** Drainage System Design ***                                                   
 1 

    105.00     78.30   2500.00      0.80      1.50      0.40      9.80     60.00 

           0        2.000000      500.000000 
           1      200.000000      200.000000    5.000000E-04 

           0    0.000000E+00    0.000000E+00    0.000000E+00    0.000000E+00 

      0.01      0.01       .00 
 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 

*** Soils ***                                                                    

    203.00      2.00 

18.00 3.0081.00 3.00109.0 3.00165.0 3.00203.0 3.00 

99     .00 

*** Trafficability ***                                                           
 4 1 5 1 820               3.9       1.2       2.0 

12321232 820               3.9       1.2       2.0 

*** Crop ***                                                                     
     0.300 

 410 818       30.00 

 410 818 
11 

 1 1  3.00 416  3.00 5 4  4.00 517 15.00 6 1 25.00 620 30.00 718 30.00 820 20.00 
 924 10.00 925  3.001231  3.00 

*** Wastewater Irrigation ***                                                    

 0    1 1  10   1  6 
 0 0       0 0       0 0       0 0 

   7.00000   1.00000  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40 

WET *** Wetlands Information *** 
 0 

   1 365 

 30.0  14 
COM *** Combo Drainage Weir Settings *** 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

FPE *** Fixed Monthly PET *** 

    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00 
MRA *** Monthly Ranking *** 

 1 

FAC *** Daily PET Factors *** 
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 0 
OVR *** Contributing Area Flow *** 

 0        .000                                                                                                                                  

STM *** Soil Temperature ***  
ZA      ZB     TKA     TKB      TB    TLAG   TSNOW   TMELT    CDEG    CICE 

2.50    1.21    0.39    1.33    9.11    8.00    0.00    1.00    5.00        0.35 

Initial Soil Temperature 
 2 

  0.00    0.00 

209.00   12.00 
Initial snow depth(m) & density(kg/m3) 

     0.00   100.00 

Freezing characteristic curve 
 4 

  0.00    0.530 

 -1.00    0.100 

 -3.00    0.010 

-35.00    0.000 

 

C6 FD .DMN file 
*General 

&======= 

&Nrot Ncrop 
   15     2 

&IsNH4 IsUniform   IsYield    IsTemp IsResidue  IsManure 
    .T        .T        .T        .T        .T        .T  

&OutFlag OutPath 

       1  
&IsDRN     IsNIT     IsFLX     IsMCT 

    .F        .F        .F        .F 

*Grid  

&==== 

&DelZ 

  5.0 
&G DEPgrid  DZgrid 

&1   203.0     5.0 

*Field 
&=====                                                                           

&Soil files                                                                       

C:\DrainMod\soils\ILmcl1.MIS                                                     
C:\DrainMod\soils\ILmcl1.WDV                                                     

&ProfDepth    YesWTD    YesDDZ 

     203.0      60.0       0.0 
&L  DEPsoil HydrCond   WltPnt   ClyFrc   SltFrc    Rho_b   SoilpH      K_d 

 1     58.0     3.30    0.201    0.320    0.663     1.43      6.8     2.60 

 2     97.0     3.30    0.172    0.310    0.660     1.60      6.7     2.60 
 3    119.0     3.30    0.147    0.266    0.709     1.46      6.7     2.60 

 4    203.0     3.30    0.133    0.229    0.758     1.57      6.7     2.60 

*Crops 
&===== 

&C  IC Leg Pday Lgrw  PotYld   HI  RSR CrpN ShtN RotN Tl Fr Rt Up Rs Mn  RtCf 

C1   1  .F  120  170 13000.0 0.54 0.10 1.50 0.50 0.50  1  1  1  1  1  0  1.00 
C2   2  .T  125  170 03500.0 0.40 0.10 5.90 2.20 5.50  2  0  2  2  2  0  1.00 

*Tillage 

&======= 
&T    TilDay    PlwDep TilFactor 

 1       -14      20.0      1.00 

 2       -14      20.0       1.0 
*Fertilization 

&============= 

&F  AppDay FerType  AddFer  AddInh AppMeth  IncDep 
 1       0       2   170.0    0.00       2     5.0 

&2      -3       3   200.0    0.56       3    15.0 

*Residue Recycling 
&===================== 

&R IsShoot  IsRoot ShootOC  RootOC ShotLgn RootLgn  IncDep 
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 1      .T      .T    40.0    40.0     3.5     8.3    20.0 
 2      .T      .T    44.0    44.0     9.1    24.7    20.0 

*Manure Application 

&================== 
&M  AppDay  AddMan   ManOC  ManLgn  ManCNR AppMeth  IncDep 

&1     210  6867.0    42.6     5.7   100.0       1     0.0 

&2     210  6867.0    42.6     5.7   100.0       1     0.0 
*Uptake 

&======                                                                          

&U  FracGrow  FracUptk                                                                   
 1      .000      .000 

 1      .100      .014 

 1      .200      .071 
 1      .300      .200 

 1      .400      .336 

 1      .500      .471 

 1      .600      .650 

 1      .700      .800 

 1      .800      .929 
 1      .900      .993 

 1     1.000     1.000                             

 2      .000      .000 
 2      .100      .014 

 2      .200      .071 

 2      .300      .200 
 2      .400      .336 

 2      .500      .471 
 2      .600      .650 

 2      .700      .800 

 2      .800      .929 
 2      .900      .993 

 2     1.000     1.000 

*Rooting Depths  
&==============                                                                 

&R RootDAY     RootDep                                                             

 1       1        3.00 
 1      23        9.00 

 1      37       18.00 

 1      51       31.50 
 1      70       40.50 

 1      99       45.00 

 1     132       45.00 
 1     152       40.50 

 1     166       27.00 

 1     167        3.00 
 1     170        3.00 

 2       1        3.00 

 2      15       11.00 

 2      29       18.00 

 2      43       25.00 

 2      57       34.00 
 2      71       36.00 

 2      85       36.00 

 2     113       36.00 
 2     127       36.00 

 2     138       36.00 

 2     139       36.00 
 2     140       36.00 

 2     141        3.00 

 2     170        3.00 
*TRANSport/TRANSformations 

&========================= 

&   Lambda       Tau      ErrMax     DTmin                                       
     12.00      0.50 1.00000E-04  1.00E-03 

&   Tavg     Amp    Damp     Phi 

&  12.40    19.5   184.0    16.0 
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&  pHFlg   pHvol   MaxBufCap    Gama 
       1    7.50 1.00000E+05    50.0 

& Knit_max    Knit_m 

     22.00     10.00  
&     Topt      Beta   

      22.0     0.403  

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
      0.50      0.60    0.00   0.000     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .T     3.5    10.0     6.7     7.2     0.0     0.0     1.0 
& Cinh_max  Cinh_min      Einh   Arrhen1   Arrhen2 

&     0.30      0.05       0.5    38.135   12067.3          

& Kden_max    Kden_m    Alpha1      
      0.80     32.00     0.035      

&     Topt      Beta   

     30.00     0.186  

&  WFPSden       Ewc 

     0.800      1.00 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
    .F                                                 

&    WCdis      Kdis     

     0.060      2.00 
& Khyd_max    Khyd_m 

&    120.0      50.0 

&     Topt      Beta   
&     51.6     0.119 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
&     0.50      0.70    0.65    0.87     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

&   .T     4.0    10.0     7.0     8.0     0.2     0.5     1.0    
*Organic Matter 

&============== 

&P         K_dec   CNRatio    CNRmin    CNRmax 
 1   1.06849E-02     150.0   

 2   4.05479E-02      15.0  

 3   1.64384E-02      10.0       8.0      20.0  
 4   1.34247E-02     150.0  

 5   5.06849E-02      15.0   

&P         K_dec   CNRatio    CNRmin    CNRmax  PrcntTOC   
 6   2.00000E-02       8.0       3.0      15.0       2.5 

 7   5.47945E-04      16.0      12.0      20.0      55.5 

 8   1.23288E-05      10.0       7.0      10.0      42.0 
&   MaxLtrN  MaxMnrlN 

       02.0      10.0 

&     Topt      Beta   
      30.0     0.186 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

      0.50      0.60    0.15    0.50     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                         

&M    AOMini   PrcntOC  PrcntLgn   CNRatio    IncDep 
 1     375.0      44.0       3.5      80.0       0.0 

 2    7125.0      44.0       3.5      80.0      20.0 

&IniInputFlg  SOMFlg 
          .T       0          

&     TOCmax   Alpha 

&0.70000E+04   0.035   
&O  DEPsom         TOC 

 1     0.0 2.20000E+04 

 1     5.0 2.20000E+04 
 1    10.0 2.20000E+04 

 1    15.0 2.20000E+04 

 1    20.0 2.20000E+04 
 1    20.1 0.00000E+00 

 1   203.0 0.00000E+00 

*Initial/Boundary Conditions 
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&=========================== 
&TopCNO3 TopCNH4 CNH3air  

    0.50    0.50     0.0    

&IniInputFlg 
          .T      

&CNO3ini CNH4ini  

&   30.0     2.0                                              
&I     DEP    CNO3    CNH4                                                                  

 1     0.0   15.00   0.500 

 1   203.0    5.00   0.500 
 

C.6.3 

C6 CD .YR file 
                                                  ----------------------------------------------------- 

          *              DRAINMOD version 6.1                 *  

          * Copyright 1980-2013 North Carolina State University * 
          ----------------------------------------------------- 

 

MCLEAN WEATHER STATION, IL                                                       
                                                                                 

********************************************************************************  

 
  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 15: 9 

 input file:   C:\DrainMod\inputs\C6_CD.prj                     
 parameters:    controlled drainage        and yields calculated      

               drain spacing =    2500. cm   drain depth =  105.0 cm 

------------------------------------------------------------------------ 
 

 

 

 YEAR RAINFALL INFILTR   ET     DRAIN   RUNOFF DRYDAYS WORKDAYS  SEW    PUMPV  SLOPSP  VERTSP   LATSP  

DRN+SP 

 1981  98.91    90.24   67.88   22.79    8.67     .00    98.63  155.4    -.90     .00    2.49     .00   25.28 
 1982 122.30    93.37   61.50   25.44   28.93   12.00    98.49   88.8    -.69     .00    2.48     .00   27.92 

 1983  90.86    83.03   59.51   21.27    7.83   33.00    94.62    1.4    -.49     .00    2.35     .00   23.62 

 1984  86.26    76.63   49.03   24.95    9.63   35.00    87.45   74.6    -.70     .00    2.46     .00   27.40 
 1985  98.06    78.38   61.93   14.39   19.68   11.00   105.80     .0    -.58     .00    2.32     .00   16.71 

 1986  98.00    82.70   63.07   17.27   15.30   24.00   108.67     .0    -.62     .00    2.49     .00   19.75 

 1987  66.09    63.98   52.50    9.37    2.11   49.00   118.89     .0    -.54     .00    1.83     .00   11.20 
 1988  52.91    48.81   32.35   14.38    4.10  102.00   111.75     .0    -.66     .00    2.02     .00   16.39 

 1989  65.08    62.91   59.43    8.01    2.16   24.00   119.72     .0    -.46     .00    1.91     .00    9.92 

 1990 108.99    98.03   65.17   23.79   10.97    3.00    98.29  114.5    -.89     .00    2.55     .00   26.33 
 1991  88.09    81.41   56.08   23.14    6.68   57.00    93.32     .0    -.55     .00    2.32     .00   25.46 

 1992  82.85    79.23   61.36   15.40    3.62   33.00   107.91     .6    -.67     .00    2.52     .00   17.93 

 1993 125.64   111.76   69.65   39.04   13.87    6.00    76.04  215.8    -.99     .00    3.10     .00   42.14 
 1994  71.37    66.50   48.77   15.85    4.88   54.00   103.79     .0    -.59     .00    2.18     .00   18.03 

 1995  98.40    84.60   58.46   24.20   13.80   17.00    82.10   58.4    -.74     .00    2.44     .00   26.63 

 1996  83.13    77.93   56.53   18.09    5.20   19.00    89.96   87.2    -.58     .00    2.49     .00   20.58 
 1997  70.84    62.13   52.65   11.57    8.71   22.00   123.86     .0    -.49     .00    1.89     .00   13.46 

 1998  82.37    72.09   54.63   19.43   10.28   27.00   104.09   62.7    -.75     .00    2.08     .00   21.51 

 1999  83.16    79.06   56.00   17.62    4.10   15.00    95.62   69.4    -.61     .00    1.83     .00   19.45 
 2000  82.95    79.11   58.61   13.65    3.83   32.00    92.21   73.5    -.91     .00    2.53     .00   16.18 

 2001  98.41    86.14   71.12   13.77   12.26   15.00    93.61   37.8    -.74     .00    2.42     .00   16.20 

 2002  77.85    72.11   56.49   14.13    5.74   23.00   102.66   18.2    -.53     .00    2.10     .00   16.23 
 2003  84.40    76.34   60.19   12.08    8.06   13.00   116.28   37.3    -.82     .00    2.24     .00   14.32 

 2004 103.45    90.01   65.69   22.43   13.45    8.00   104.82   36.4    -.66     .00    2.46     .00   24.89 

 2005  72.52    57.94   43.37   14.92   14.58   72.00   119.40     .0    -.32     .00    1.65     .00   16.56 
 2006 107.75    90.49   66.29   18.94   16.60   22.00   117.13     .0    -.65     .00    2.24     .00   21.18 

 2007 101.07    85.15   65.35   19.83   16.57   25.00   114.73   33.1    -.65     .00    2.30     .00   22.12 

 2008 142.88    93.40   60.16   28.45   49.48   18.00    93.94   69.4    -.74     .00    2.82     .00   31.27 
 2009 120.42   100.43   69.90   27.93   19.98    2.00    76.00   37.7    -.91     .00    2.61     .00   30.54 

 2010  74.37    67.17   54.62   10.16    6.64   41.00   118.48     .0    -.70     .00    2.02     .00   12.18 

 
 AVG   91.31    79.70   58.61   18.74   11.59   27.13   102.28   42.4    -.67     .00    2.30     .00   21.05 
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C6 CD .YLD file  
          ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

MCLEAN WEATHER STATION, IL                                                       

                                                                                 
********************************************************************************  

 

 
 IF NO RESULTS WERE PRINTED , CHECK THE *.GEN FILE 

 MAKE SURE THE SIMULATION PERIOD MATCH THE *.RAI, 

 *.PET FILES . 
 

  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 15: 9 

 input file:   C:\DrainMod\inputs\C6_CD.prj                     
 parameters:    controlled drainage        and yields calculated      

               drain spacing =    2500. cm   drain depth =  105.0 cm 

------------------------------------------------------------------------ 
 

  

  
               C:\DrainMod\crops\IL_CORN.CIN                      

  
        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 

       --------------   ----   ----   ----     ----------------------------------------- 
 

 

1981     29.7    .0       125.   0. 265.        77.7   100.0   100.0   100.0    77.7 

1983       .3  21.3       125.   0. 265.        99.8    78.7   100.0   100.0    78.5 

1985       .0    .2       125.   0. 265.       100.0    99.8   100.0   100.0    99.8 

1987       .0  22.3       125.   0. 265.       100.0    77.7   100.0   100.0    77.7 
1989       .0  16.8       125.   0. 265.       100.0    83.2   100.0   100.0    83.2 

1991       .0  47.0       125.   0. 265.       100.0    53.0   100.0   100.0    53.0 

1993     46.4    .0       125.   0. 265.        65.2   100.0   100.0   100.0    65.2 
1995     11.7   4.2       125.   0. 265.        91.2    95.8   100.0   100.0    87.4 

1997       .0  20.8       125.   0. 265.       100.0    79.2   100.0   100.0    79.2 

1999     17.5   4.3       125.   0. 265.        86.9    95.7   100.0   100.0    83.2 
2001      9.8   1.6       125.   0. 265.        92.6    98.4   100.0   100.0    91.1 

2003      5.5   1.2       125.   0. 265.        95.9    98.8   100.0   100.0    94.7 

2005       .0  34.6       125.   0. 265.       100.0    65.4   100.0   100.0    65.4 
2007      3.6   1.6       125.   0. 265.        97.3    98.4   100.0   100.0    95.7 

2009      7.5    .0       125.   0. 265.        94.3   100.0   100.0   100.0    94.3 

 
 AVG      8.8  11.7       125.   0. 265.        93.4    88.3   100.0   100.0    81.7 

  

  
               C:\DrainMod\crops\IL_Soyb2.cin                     

  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 
       excess drought   date   delay  date     excess drought  delay  salinity overall 

       --------------   ----   ----   ----     ----------------------------------------- 

 
 

1982     15.1    .0       125.   0. 264.        92.5    99.8   100.0   100.0    92.3 

1984      9.7   2.6       125.   0. 264.        96.2    85.8   100.0   100.0    82.6 
1986       .0   1.4       125.   0. 264.       100.0    92.5   100.0   100.0    92.5 

1988       .0  11.2       125.   0. 264.       100.0    38.1   100.0   100.0    38.1 

1990     24.3    .2       125.   0. 264.        86.0    98.7   100.0   100.0    84.9 
1992       .1    .3       125.   0. 264.       100.0    98.4   100.0   100.0    98.4 

1994       .0   5.2       125.   0. 264.       100.0    71.6   100.0   100.0    71.6 

1996     12.6   1.1       125.   0. 264.        94.2    94.0   100.0   100.0    88.5 
1998     11.9   1.9       125.   0. 264.        94.7    89.5   100.0   100.0    84.7 

2000     14.0   1.4       125.   0. 264.        93.2    92.1   100.0   100.0    85.9 
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2002      3.5   3.7       125.   0. 264.       100.0    79.4   100.0   100.0    79.4 
2004      4.7    .4       125.   0. 264.        99.7    97.8   100.0   100.0    97.5 

2006       .0   1.2       125.   0. 264.       100.0    93.4   100.0   100.0    93.4 

2008      6.5    .8       125.   0. 264.        98.4    95.4   100.0   100.0    94.0 
2010       .0   2.9       125.   0. 264.       100.0    84.0   100.0   100.0    84.0 

 

 AVG      6.8   2.3       125.   0. 264.        97.0    87.4   100.0   100.0    84.5 
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C6 CD .YNP file 
ANNUAL RATES OF SIMULATED NITROGEN PROCESSES 
 ============================================ 

 

=======================================================================================================================================
===================================================================== 

 Year              Fertilizer          Rainfall   Mineral-          Immobil-   Nitrif -            Plant         N          Drainage            Runoff         Vert Seep   Denitri-   Volati-          Profile 

                  Application        Deposition   ization           ization    icat'n            Uptake  Fixation              Loss              Loss              Loss   ficat'n   lizat'n              Mass 

  

                NO3-N   NH4-N     NO3-N   NH4-N     NH4-N     NO3-N   NH4-N     NO3-N     NO3-N   NH4-N               NO3-N   NH4-N     NO3-N   NH4-N     NO3-N   NH4-N     NO3-N     

NH4-N     NO3-N   NH4-N 
  

                                              (all in Kg/ha) 

=======================================================================================================================================
===================================================================== 

  

 1981   365      0.00  170.00      4.94    4.94     77.81     42.47   71.27    141.44     57.41   67.73      0.00     32.04    1.47      1.43    1.42      1.49    0.12     31.24      0.00     63.26   12.32 
 1982   365      0.00    0.00      6.12    6.12     96.41      0.00    0.08     40.78     18.02   55.71    290.53     24.05    0.58      2.50    1.33      1.94    0.12     11.25      0.00     49.99   13.52 

 1983   365      0.00  170.00      4.54    4.54     64.21     17.52   15.87    206.02    131.79   18.30      0.00     20.30    0.59      1.58    3.18      2.21    0.12     38.96      0.00     47.33    6.87 

 1984   366      0.00    0.00      4.31    4.31     90.98      0.00    0.01     57.19     30.67   30.29    250.94     19.75    0.48      0.92    0.41      1.98    0.11     15.18      0.00     39.01   12.12 
 1985   365      0.00  170.00      4.90    4.90     73.68     29.44   13.87    210.70    149.90   23.75      0.00     10.10    0.40      2.53    1.13      1.48    0.09     29.18      0.00     29.98    8.45 

 1986   365      0.00    0.00      4.90    4.90    135.17      1.77    0.48     79.33     49.34   58.08    251.59     10.85    0.32      1.15    0.54      1.32    0.07     16.47      0.00     31.62    7.65 

 1987   365      0.00  170.00      3.31    3.31     46.38     16.16    8.26    205.68    164.63    6.56      0.00      6.42    0.17      0.26    0.12      0.75    0.04     22.25      0.00     29.43    5.49 
 1988   366      0.00    0.00      2.65    2.65     45.12      1.47    0.30     41.78     25.46    1.10    116.35      7.54    0.29      0.44    0.21      0.73    0.03     10.45      0.00     27.12    8.65 

 1989   365      0.00  170.00      3.26    3.26     67.19     24.28   15.68    208.82    158.85   21.32      0.00      4.64    0.15      0.87    0.17      0.59    0.02     18.35      0.00     30.94    1.90 
 1990   365      0.00    0.00      5.45    5.45    182.97      0.39    0.70     87.37     51.44   92.98    198.16     13.78    0.11      1.28    0.50      0.69    0.01     22.68      0.00     32.17    6.84 

 1991   365      0.00  170.00      4.41    4.41     54.57      8.56    9.66    214.41    136.28    2.80      0.00     16.02    0.39      1.30    0.48      0.54    0.01     37.59      0.00     49.66    6.53 

 1992   366      0.00    0.00      4.14    4.14    179.02      0.56    0.20     67.86     47.01  109.57    251.39     12.45    0.23      0.71    0.26      0.56    0.00     21.49      0.00     37.98   10.11 
 1993   365      0.00  170.00      6.28    6.28    140.33      6.77    7.97    295.95    156.29   14.80      0.00     50.30    0.49      3.51    0.97      0.85    0.00     73.80      0.00     47.43    4.32 

 1994   365      0.00    0.00      3.57    3.57     94.32      0.00    0.09     67.69     36.53   26.11    233.18     13.27    0.14      0.95    0.24      0.82    0.00     17.67      0.00     49.07    6.78 

 1995   365      0.00  170.00      4.92    4.92     72.30     10.26   22.80    192.15    113.70   30.41      0.00     28.38    0.43      6.30    2.41      1.10    0.00     45.16      0.00     40.04    3.96 
 1996   366      0.00    0.00      4.16    4.16    147.68      0.00    0.01     68.15     35.86   79.82    238.18     14.05    0.13      0.83    0.21      1.11    0.00     16.06      0.00     43.74    6.24 

 1997   365      0.00  170.00      3.54    3.54     57.42     16.46    8.58    213.43    182.08    8.77      0.00     10.13    0.27      1.28    0.60      0.81    0.00     17.39      0.00     31.77    4.28 

 1998   365      0.00    0.00      4.12    4.12    157.60      1.98    0.60    100.12     51.44   62.01    221.34     12.61    0.17      1.25    0.52      0.82    0.00     19.36      0.00     47.26    0.98 
 1999   365      0.00  170.00      4.16    4.16     55.97      8.38   11.66    203.66    117.68    8.94      0.00     34.21    0.19      3.87    1.26      0.64    0.00     54.04      0.00     35.64    4.22 

 2000   366      0.00    0.00      4.15    4.15    185.72      0.94    0.32    107.90     61.59   76.41    221.15     13.15    0.05      0.40    0.17      0.80    0.00     27.06      0.00     43.12    7.88 

 2001   365      0.00  170.00      4.92    4.92     82.77      8.32    5.01    242.74    157.54   11.95      0.00     18.36    0.20      4.13    1.17      0.78    0.00     52.74      0.00     47.77    2.60 
 2002   365      0.00    0.00      3.90    3.90    147.21      0.02    0.48     97.16     66.04   50.58    201.57     12.58    0.09      1.40    0.26      0.68    0.00     21.74      0.00     45.85    3.96 

 2003   365      0.00  170.00      4.22    4.22     82.19      7.69   10.41    222.47    167.55   20.73      0.00     16.52    0.23      2.27    0.44      0.72    0.00     41.87      0.00     35.14    4.64 

 2004   366      0.00    0.00      5.17    5.17    188.42      0.13    0.66     94.26     54.70   93.23    272.51     13.70    0.18      1.75    0.69      0.78    0.00     21.73      0.00     40.42    7.24 
 2005   365      0.00  170.00      3.63    3.63     36.31      8.08    7.02    166.81    133.81   37.81      0.00      8.45    0.31      1.56    0.96      0.53    0.00     12.90      0.00     44.19    2.61 

 2006   365      0.00    0.00      5.39    5.39    169.28      0.11    0.37    102.92     62.00   63.12    276.38     15.30    0.27      3.79    0.96      0.69    0.00     24.18      0.00     44.84    7.44 

 2007   365      0.00  170.00      5.05    5.05    113.70     11.94    7.48    255.55    175.17   27.41      0.00     18.77    0.42      2.60    1.11      0.70    0.00     51.31      0.00     43.73    2.32 
 2008   366      0.00    0.00      7.14    7.14    203.12      0.11    0.30     79.98     46.38  123.49    225.82     20.28    0.13      3.27    1.83      0.89    0.00     18.07      0.00     38.83    3.18 

 2009   365      0.00  170.00      6.02    6.02    111.33      8.14   10.30    240.09    158.21   28.82      0.00     29.03    0.53      7.64    2.89      0.88    0.00     45.79      0.00     33.63    5.63 

 2010   365      0.00    0.00      3.72    3.72    126.89      1.15    0.96     95.54     62.30   35.45    285.04      7.08    0.09      0.52    0.33      0.66    0.00     17.97      0.00     42.02    2.29
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C.6.4 

C6 FD .YR file 
                                                            ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

MCLEAN WEATHER STATION, IL                                                       

                                                                                 
********************************************************************** **********  

 

 
 

  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 15:14 

 input file:   C:\DrainMod\inputs\C6_FREE.prj                   

 parameters:    free drainage              and yields calculated      

               drain spacing =    2500. cm   drain depth =  105.0 cm 

------------------------------------------------------------------------ 
 

 

 
 YEAR RAINFALL INFILTR   ET     DRAIN   RUNOFF DRYDAYS WORKDAYS  SEW    PUMPV  SLOPSP  VERTSP   LATSP  

DRN+SP 

 1981  98.91    95.83   66.77   30.27    3.08     .00   108.19   76.8     .00     .00    1.94     .00   32.21 
 1982 122.30   107.86   59.42   44.64   14.44   15.00   110.04    6.2     .00     .00    1.91     .00   46.54 

 1983  90.86    89.67   57.14   31.65    1.18   35.00   103.87     .0     .00     .00    1.73     .00   33.38 
 1984  86.26    83.92   47.14   34.16    2.34   42.00   107.93   37.3     .00     .00    1.76     .00   35.92 

 1985  98.06    88.58   60.05   27.89    9.48   12.00   106.25     .0     .00     .00    1.66     .00   29.55 

 1986  98.00    89.01   59.57   27.54    8.99   33.00   109.25     .0     .00     .00    1.87     .00   29.41 
 1987  66.09    66.09   51.64   12.17     .00   49.00   120.42     .0     .00     .00    1.33     .00   13.51 

 1988  52.91    52.91   31.11   20.39     .00  102.00   117.72     .0     .00     .00    1.37     .00   21.75 

 1989  65.08    65.08   58.35    9.42     .00   25.00   121.84     .0     .00     .00    1.44     .00   10.87 
 1990 108.99   104.70   63.18   35.30    4.29    5.00   106.54   27.5     .00     .00    1.99     .00   37.28 

 1991  88.09    87.55   54.75   31.80     .54   60.00   112.17     .0     .00     .00    1.64     .00   33.44 

 1992  82.85    82.85   59.62   21.53     .00   35.00   115.38     .0     .00     .00    1.79     .00   23.32 
 1993 125.64   123.83   69.42   52.28    1.81    6.00    99.56   80.7     .00     .00    2.31     .00   54.59 

 1994  71.37    71.02   48.05   21.59     .36   54.00   109.58     .0     .00     .00    1.58     .00   23.17 

 1995  98.40    91.92   56.49   33.96    6.48   20.00    99.01   33.0     .00     .00    1.74     .00   35.70 
 1996  83.13    79.82   54.46   22.81    3.32   24.00   103.02   29.8     .00     .00    1.83     .00   24.64 

 1997  70.84    68.47   51.59   16.78    2.37   26.00   126.92     .0     .00     .00    1.43     .00   18.20 

 1998  82.37    79.12   52.49   28.96    3.25   31.00   113.00   37.5     .00     .00    1.59     .00   30.55 
 1999  83.16    81.45   53.42   23.05    1.71   19.00   107.96   34.4     .00     .00    1.42     .00   24.47 

 2000  82.95    82.21   55.73   23.38     .74   35.00   105.17   41.7     .00     .00    1.87     .00   25.24 

 2001  98.41    95.64   67.75   25.90    2.77   19.00   104.60   13.9     .00     .00    1.83     .00   27.73 
 2002  77.85    73.27   54.66   16.30    4.58   24.00   104.49   15.3     .00     .00    1.68     .00   17.98 

 2003  84.40    83.19   58.03   23.81    1.21   15.00   116.37   12.5     .00     .00    1.79     .00   25.60 

 2004 103.45    98.12   63.32   33.68    5.33    9.00   110.53   24.5     .00     .00    1.83     .00   35.51 

 2005  72.52    64.58   42.08   20.70    7.94   74.00   119.67     .0     .00     .00    1.23     .00   21.93 

 2006 107.75   102.28   65.37   33.10    5.46   23.00   118.40     .0     .00     .00    1.73     .00   34.83 

 2007 101.07    96.15   63.30   33.07    4.92   26.00   117.19   23.3     .00     .00    1.79     .00   34.86 
 2008 142.88   107.16   56.39   47.38   35.71   22.00   106.86   25.2     .00     .00    2.16     .00   49.54 

 2009 120.42   113.47   68.18   43.73    6.95    6.00    93.30   37.3     .00     .00    1.85     .00   45.58 

 2010  74.37    71.17   51.09   16.13    2.84   44.00   121.57     .0     .00     .00    1.52     .00   17.65 
 

 AVG   91.31    86.56   56.69   28.11    4.74   29.67   110.56   18.6     .00     .00    1.72     .00   29.83 

 

C6 FD .YLD file  
                                                            ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

MCLEAN WEATHER STATION, IL                                                       
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********************************************************************************  
 

 

 IF NO RESULTS WERE PRINTED , CHECK THE *.GEN FILE 
 MAKE SURE THE SIMULATION PERIOD MATCH THE *.RAI, 

 *.PET FILES . 

 
  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 15:14 

 input file:   C:\DrainMod\inputs\C6_FREE.prj                   

 parameters:    free drainage              and yields calculated      
               drain spacing =    2500. cm   drain depth =  105.0 cm 

------------------------------------------------------------------------ 

 
  

  

               C:\DrainMod\crops\IL_CORN.CIN                      

  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 
       --------------   ----   ----   ----     ----------------------------------------- 

 

 
1981     18.6    .0       125.   0. 265.        86.1   100.0   100.0   100.0    86.1 

1983       .0  25.4       125.   0. 265.       100.0    74.6   100.0   100.0    74.6 

1985       .0    .2       125.   0. 265.       100.0    99.8   100.0   100.0    99.8 
1987       .0  22.4       125.   0. 265.       100.0    77.6   100.0   100.0    77.6 

1989       .0  18.5       125.   0. 265.       100.0    81.5   100.0   100.0    81.5 
1991       .0  49.3       125.   0. 265.       100.0    50.7   100.0   100.0    50.7 

1993     18.3    .0       125.   0. 265.        86.3   100.0   100.0   100.0    86.3 

1995      6.6   7.6       125.   0. 265.        95.1    92.4   100.0   100.0    87.9 
1997       .0  21.4       125.   0. 265.       100.0    78.6   100.0   100.0    78.6 

1999      6.9   8.7       125.   0. 265.        94.8    91.3   100.0   100.0    86.6 

2001      3.6   3.7       125.   0. 265.        97.3    96.3   100.0   100.0    93.7 
2003      2.0   2.2       125.   0. 265.        98.5    97.8   100.0   100.0    96.4 

2005       .0  34.7       125.   0. 265.       100.0    65.3   100.0   100.0    65.3 

2007      2.6   2.8       125.   0. 265.        98.1    97.2   100.0   100.0    95.3 
2009      7.5    .6       125.   0. 265.        94.4    99.4   100.0   100.0    93.9 

 

 AVG      4.4  13.2       125.   0. 265.        96.7    86.8   100.0   100.0    83.6 
  

  

               C:\DrainMod\crops\IL_Soyb2.cin                     
  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 
       --------------   ----   ----   ----     ----------------------------------------- 

 

 

1982       .8    .1       125.   0. 264.       100.0    99.4   100.0   100.0    99.4 

1984      4.9   3.7       125.   0. 264.        99.6    79.5   100.0   100.0    79.2 

1986       .0   1.7       125.   0. 264.       100.0    90.6   100.0   100.0    90.6 
1988       .0  11.4       125.   0. 264.       100.0    37.2   100.0   100.0    37.2 

1990      5.2    .3       125.   0. 264.        99.3    98.2   100.0   100.0    97.6 

1992       .0    .4       125.   0. 264.       100.0    98.0   100.0   100.0    98.0 
1994       .0   5.2       125.   0. 264.       100.0    71.6   100.0   100.0    71.6 

1996      3.9   1.7       125.   0. 264.       100.0    90.4   100.0   100.0    90.4 

1998      7.1   2.4       125.   0. 264.        98.0    86.7   100.0   100.0    85.0 
2000      7.9   1.9       125.   0. 264.        97.5    89.8   100.0   100.0    87.5 

2002      2.9   4.1       125.   0. 264.       100.0    77.6   100.0   100.0    77.6 

2004      3.2    .6       125.   0. 264.       100.0    96.4   100.0   100.0    96.4 
2006       .0   1.8       125.   0. 264.       100.0    90.3   100.0   100.0    90.3 

2008       .8   1.1       125.   0. 264.       100.0    93.8   100.0   100.0    93.8 

2010       .0   4.1       125.   0. 264.       100.0    77.7   100.0   100.0    77.7 
 

 AVG      2.4   2.7       125.   0. 264.        99.6    85.1   100.0   100.0    84.8
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C6 FD .YNP file 
ANNUAL RATES OF SIMULATED NITROGEN PROCESSES 
 ============================================ 

 

=======================================================================================================================================
===================================================================== 

 Year              Fertilizer          Rainfall   Mineral-          Immobil-   Nitrif -            Plant         N          Drainage            Runoff         Vert Seep   Denitri-   Volati-          Profile 

                  Application        Deposition   ization           ization    icat'n            Uptake  Fixation              Loss              Loss              Loss   ficat'n   lizat'n              Mass 

  

                NO3-N   NH4-N     NO3-N   NH4-N     NH4-N     NO3-N   NH4-N     NO3-N     NO3-N   NH4-N               NO3-N   NH4-N     NO3-N   NH4-N     NO3-N   NH4-N     NO3-N     

NH4-N     NO3-N   NH4-N 
  

                                              (all in Kg/ha) 

=======================================================================================================================================
===================================================================== 

  

 1981   365      0.00  170.00      4.94    4.94     76.98     43.24   67.61    146.08     60.73   67.63      0.00     38.36    1.69      0.77    0.93      1.22    0.10     25.62      0.00     63.87   11.21 
 1982   365      0.00    0.00      6.12    6.12     98.33      0.00    0.34     44.15     17.69   56.46    310.40     38.82    0.76      0.94    0.72      1.75    0.10      8.60      0.00     44.63   11.14 

 1983   365      0.00  170.00      4.54    4.54     67.42     18.81   15.43    211.69    138.40   15.87      0.00     23.33    0.47      0.66    2.60      1.55    0.08     31.68      0.00     45.88    5.86 

 1984   366      0.00    0.00      4.31    4.31     88.47      0.00    0.06     65.78     32.27   22.93    244.02     22.53    0.30      0.18    0.11      1.09    0.07     13.77      0.00     45.65    8.21 
 1985   365      0.00  170.00      4.90    4.90     73.82     30.54   13.96    213.41    149.45   21.11      0.00     17.96    0.20      1.23    0.49      0.90    0.05     27.10      0.00     35.68    5.90 

 1986   365      0.00    0.00      4.90    4.90    130.22      1.95    0.40     79.89     50.39   51.70    251.83     15.33    0.14      0.40    0.19      0.89    0.03     15.26      0.00     35.16    6.97 

 1987   365      0.00  170.00      3.31    3.31     46.58     16.84    8.07    206.51    167.43    6.60      0.00      5.83    0.04      0.00    0.00      0.56    0.02     21.04      0.00     32.90    4.74 
 1988   366      0.00    0.00      2.65    2.65     45.41      1.53    0.35     45.00     25.74    0.96    118.34      9.22    0.05      0.00    0.00      0.52    0.01      8.77      0.00     34.54    5.75 

 1989   365      0.00  170.00      3.26    3.26     66.09     24.09   14.72    207.54    163.79   20.24      0.00      4.49    0.01      0.00    0.00      0.52    0.01     16.84      0.00     35.16    1.66 
 1990   365      0.00    0.00      5.45    5.45    177.25      0.58    0.70     80.98     42.81   94.81    269.03     17.31    0.03      0.41    0.21      0.65    0.00     18.70      0.00     40.20    6.18 

 1991   365      0.00  170.00      4.41    4.41     58.34      9.72    9.79    221.32    130.37    2.67      0.00     18.62    0.03      0.05    0.03      0.51    0.00     34.48      0.00     71.50    3.90 

 1992   366      0.00    0.00      4.14    4.14    176.56      0.88    0.22     70.31     53.47  104.86    255.24     16.81    0.01      0.00    0.00      0.60    0.00     20.34      0.00     53.36    7.96 
 1993   365      0.00  170.00      6.28    6.28    173.78      6.75    7.44    302.64    171.94   43.38      0.00     66.96    0.06      0.15    0.09      1.21    0.00     55.44      0.00     59.52    2.87 

 1994   365      0.00    0.00      3.57    3.57     91.77      0.07    0.22     65.83     33.24   26.06    240.96     19.07    0.01      0.03    0.02      1.07    0.00     15.66      0.00     59.86    5.15 

 1995   365      0.00  170.00      4.92    4.92     74.25     11.41   23.85    197.51    114.48   26.16      0.00     37.83    0.15      4.17    1.74      1.23    0.00     38.67      0.00     54.04    3.49 
 1996   366      0.00    0.00      4.16    4.16    134.13      0.00    0.16     67.29     36.40   67.00    264.40     18.87    0.00      0.34    0.14      1.16    0.00     15.07      0.00     53.57    6.06 

 1997   365      0.00  170.00      3.54    3.54     57.13     18.74    8.92    214.03    179.51    8.53      0.00     14.63    0.06      0.25    0.15      0.89    0.00     16.22      0.00     40.67    4.10 

 1998   365      0.00    0.00      4.12    4.12    152.76      2.16    0.61    103.77     52.79   54.20    231.51     19.98    0.06      0.64    0.16      0.90    0.00     18.40      0.00     53.12    0.96 
 1999   365      0.00  170.00      4.16    4.16     54.20     10.29   11.67    202.46    124.52    8.86      0.00     27.17    0.13      2.92    1.17      0.69    0.00     43.82      0.00     49.83    4.02 

 2000   366      0.00    0.00      4.15    4.15    179.01      1.06    0.37    111.24     64.21   67.68    217.42     19.96    0.02      0.05    0.03      0.82    0.00     24.07      0.00     54.68    6.64 

 2001   365      0.00  170.00      4.92    4.92     82.79      9.96    5.29    242.62    154.31   12.44      0.00     27.01    0.02      2.50    0.16      0.91    0.00     44.10      0.00     62.93    2.42 
 2002   365      0.00    0.00      3.90    3.90    144.09      0.22    0.35     98.27     68.27   46.61    227.77     15.32    0.00      1.29    0.20      0.85    0.00     21.36      0.00     57.55    3.89 

 2003   365      0.00  170.00      4.22    4.22     81.42      9.10    9.87    224.50    166.15   19.89      0.00     24.01    0.03      0.28    0.07      0.95    0.00     39.07      0.00     46.57    4.10 

 2004   366      0.00    0.00      5.17    5.17    175.66      0.30    0.51     96.71     52.11   79.92    306.32     22.72    0.05      0.56    0.25      0.97    0.00     20.09      0.00     50.95    5.97 
 2005   365      0.00  170.00      3.63    3.63     38.35      9.14    7.22    163.52    128.29   43.06      0.00     14.04    0.05      0.68    0.46      0.64    0.00     12.74      0.00     51.80    2.34 

 2006   365      0.00    0.00      5.39    5.39    167.57      0.11    0.34    107.38     60.59   59.08    285.37     24.01    0.06      0.97    0.26      0.82    0.00     22.28      0.00     54.90    6.58 

 2007   365      0.00  170.00      5.05    5.05    119.43     15.35    8.37    261.85    171.63   26.97      0.00     31.71    0.10      0.52    0.23      0.85    0.00     45.53      0.00     55.83    2.26 
 2008   366      0.00    0.00      7.14    7.14    189.93      0.28    0.37     86.02     51.09  105.09    243.31     34.28    0.05      2.01    1.43      1.13    0.00     15.36      0.00     42.57    3.41 

 2009   365      0.00  170.00      6.02    6.02    113.27      9.68   10.54    247.72    158.70   26.75      0.00     39.49    0.23      5.37    2.13      0.93    0.00     37.52      0.00     43.73    3.77 

 2010   365      0.00    0.00      3.72    3.72    117.54      1.63    0.70     91.86     60.55   28.71    245.02     11.19    0.02      0.15    0.14      0.68    0.00     15.88      0.00     48.52    2.26
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C.7 

C7 .SIN file 

12A Wynoose silt loam                                                            
1220 

     0.385        0. 

     0.372      -25. 
     0.356      -50. 

     0.341      -75. 

     0.328     -100. 
     0.306     -150. 

     0.288     -200. 

     0.257     -330. 
     0.232     -500. 

     0.195    -1000. 

     0.132    -5000. 
     0.106   -15000. 

       0.0     0.000    0.5000 

       3.0     0.002    0.5000 
       6.0     0.009    0.5000 

       9.0     0.021    0.5000 

      12.0     0.037    0.5000 
      15.0     0.057    0.5000 

      20.0     0.102    0.5000 
      25.0     0.159    0.5000 

      30.0     0.231    0.0683 

      35.0     0.318    0.0127 
      40.0     0.422    0.0054 

      45.0     0.541    0.0031 

      60.0     1.009    0.0011 

      75.0     1.685    0.0006 

      90.0     2.528    0.0004 

     120.0     4.285    0.0002 
     150.0     5.987    0.0000 

     200.0     8.986    0.0000 

     500.0    32.411    0.0000 
    1000.0   100.000    0.0000 

10 

       0.0      0.00      1.75 
      10.0      0.09      1.75 

      20.0      0.19      1.75 

      40.0      0.31      1.75 
      60.0      0.40      1.75 

      80.0      0.46      1.75 

     100.0      0.51      1.75 
     150.0      1.49      1.75 

     200.0      1.49      1.75 

    1000.0      1.49      1.75 

 

C7 .WDV file 

*NLAYER  

  5 

*TLAYER BLAYER NPTS 
    0.0    18.0  201 

*WATER TABLE  VOLUME DRAINED 

       0       0.00000 
       1       0.00025 

       2       0.00102 

       3       0.00229 
       4       0.00407 

       5       0.00636 

       6       0.00916 
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       7       0.01247 
       8       0.01629 

       9       0.02062 

      10       0.02546 
      11       0.03080 

      12       0.03666 

      13       0.04302 
      14       0.04989 

      15       0.05728 

      16       0.06517 
      17       0.07357 

      18       0.08248 

      19       0.09189 
      20       0.10182 

      21       0.11226 

      22       0.12321 

      23       0.13466 

      24       0.14662 

      25       0.15910 
      26       0.17215 

      27       0.18583 

      28       0.20015 
      29       0.21512 

      30       0.23072 

      31       0.24696 
      32       0.26383 

      33       0.28135 
      34       0.29950 

      35       0.31829 

      36       0.33772 
      37       0.35779 

      38       0.37850 

      39       0.39984 
      40       0.42183 

      41       0.44445 

      42       0.46771 
      43       0.49161 

      44       0.51614 

      45       0.54132 
      46       0.56713 

      47       0.59358 

      48       0.62067 
      49       0.64840 

      50       0.67676 

      51       0.70575 
      52       0.73534 

      53       0.76553 

      54       0.79631 

      55       0.82771 

      56       0.85970 

      57       0.89229 
      58       0.92549 

      59       0.95928 

      60       0.99368 
      61       1.02868 

      62       1.06428 

      63       1.10048 
      64       1.13728 

      65       1.17469 

      66       1.21269 
      67       1.25130 

      68       1.29050 

      69       1.33031 
      70       1.37072 

      71       1.41174 

      72       1.45335 



 

354 

      73       1.49556 
      74       1.53838 

      75       1.58179 

      76       1.62578 
      77       1.67030 

      78       1.71536 

      79       1.76095 
      80       1.80709 

      81       1.85375 

      82       1.90096 
      83       1.94869 

      84       1.99697 

      85       2.04578 
      86       2.09513 

      87       2.14502 

      88       2.19544 

      89       2.24639 

      90       2.29789 

      91       2.34992 
      92       2.40248 

      93       2.45558 

      94       2.50922 
      95       2.56340 

      96       2.61811 

      97       2.67335 
      98       2.72914 

      99       2.78546 
     100       2.84231 

     101       2.89966 

     102       2.95745 
     103       3.01568 

     104       3.07436 

     105       3.13347 
     106       3.19304 

     107       3.25304 

     108       3.31349 
     109       3.37438 

     110       3.43572 

     111       3.49750 
     112       3.55972 

     113       3.62238 

     114       3.68549 
     115       3.74904 

     116       3.81304 

     117       3.87747 
     118       3.94235 

     119       4.00768 

     120       4.07345 

     121       4.13966 

     122       4.20631 

     123       4.27341 
     124       4.34095 

     125       4.40893 

     126       4.47736 
     127       4.54623 

     128       4.61554 

     129       4.68530 
     130       4.75550 

     131       4.82614 

     132       4.89723 
     133       4.96876 

     134       5.04073 

     135       5.11315 
     136       5.18601 

     137       5.25931 

     138       5.33306 
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     139       5.40725 
     140       5.48188 

     141       5.55696 

     142       5.63247 
     143       5.70844 

     144       5.78484 

     145       5.86169 
     146       5.93898 

     147       6.01672 

     148       6.09490 
     149       6.17352 

     150       6.25258 

     151       6.33204 
     152       6.41185 

     153       6.49200 

     154       6.57250 

     155       6.65334 

     156       6.73453 

     157       6.81607 
     158       6.89795 

     159       6.98018 

     160       7.06276 
     161       7.14568 

     162       7.22894 

     163       7.31256 
     164       7.39651 

     165       7.48082 
     166       7.56547 

     167       7.65047 

     168       7.73581 
     169       7.82150 

     170       7.90753 

     171       7.99391 
     172       8.08064 

     173       8.16772 

     174       8.25513 
     175       8.34290 

     176       8.43101 

     177       8.51947 
     178       8.60827 

     179       8.69742 

     180       8.78692 
     181       8.87676 

     182       8.96695 

     183       9.05748 
     184       9.14836 

     185       9.23959 

     186       9.33116 

     187       9.42308 

     188       9.51534 

     189       9.60795 
     190       9.70091 

     191       9.79421 

     192       9.88786 
     193       9.98185 

     194      10.07619 

     195      10.17088 
     196      10.26591 

     197      10.36129 

     198      10.45702 
     199      10.55309 

     200      10.64951 

*TLAYER BLAYER NPTS 
   18.0    51.0  201 

*WATER TABLE  VOLUME DRAINED 

       0       0.00000 
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       1       0.00025 
       2       0.00102 

       3       0.00229 

       4       0.00408 
       5       0.00637 

       6       0.00917 

       7       0.01248 
       8       0.01630 

       9       0.02063 

      10       0.02547 
      11       0.03082 

      12       0.03668 

      13       0.04304 
      14       0.04992 

      15       0.05731 

      16       0.06520 

      17       0.07361 

      18       0.08252 

      19       0.09194 
      20       0.10188 

      21       0.11232 

      22       0.12327 
      23       0.13473 

      24       0.14670 

      25       0.15918 
      26       0.17224 

      27       0.18594 
      28       0.20029 

      29       0.21528 

      30       0.23092 
      31       0.24721 

      32       0.26414 

      33       0.28171 
      34       0.29993 

      35       0.31880 

      36       0.33831 
      37       0.35846 

      38       0.37927 

      39       0.40071 
      40       0.42281 

      41       0.44554 

      42       0.46893 
      43       0.49296 

      44       0.51763 

      45       0.54295 
      46       0.56892 

      47       0.59553 

      48       0.62278 

      49       0.65068 

      50       0.67923 

      51       0.70841 
      52       0.73819 

      53       0.76858 

      54       0.79959 
      55       0.83120 

      56       0.86343 

      57       0.89626 
      58       0.92970 

      59       0.96376 

      60       0.99842 
      61       1.03370 

      62       1.06958 

      63       1.10608 
      64       1.14318 

      65       1.18089 

      66       1.21922 
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      67       1.25815 
      68       1.29770 

      69       1.33785 

      70       1.37861 
      71       1.41999 

      72       1.46197 

      73       1.50457 
      74       1.54777 

      75       1.59158 

      76       1.63598 
      77       1.68091 

      78       1.72639 

      79       1.77242 
      80       1.81899 

      81       1.86610 

      82       1.91376 

      83       1.96196 

      84       2.01071 

      85       2.06000 
      86       2.10984 

      87       2.16022 

      88       2.21114 
      89       2.26261 

      90       2.31463 

      91       2.36719 
      92       2.42029 

      93       2.47394 
      94       2.52813 

      95       2.58287 

      96       2.63815 
      97       2.69398 

      98       2.75035 

      99       2.80726 
     100       2.86472 

     101       2.92268 

     102       2.98109 
     103       3.03994 

     104       3.09925 

     105       3.15901 
     106       3.21922 

     107       3.27987 

     108       3.34098 
     109       3.40254 

     110       3.46454 

     111       3.52700 
     112       3.58991 

     113       3.65327 

     114       3.71707 

     115       3.78133 

     116       3.84604 

     117       3.91119 
     118       3.97680 

     119       4.04286 

     120       4.10936 
     121       4.17632 

     122       4.24373 

     123       4.31158 
     124       4.37989 

     125       4.44865 

     126       4.51785 
     127       4.58751 

     128       4.65762 

     129       4.72818 
     130       4.79918 

     131       4.87064 

     132       4.94255 
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     133       5.01490 
     134       5.08771 

     135       5.16097 

     136       5.23467 
     137       5.30883 

     138       5.38344 

     139       5.45849 
     140       5.53400 

     141       5.60996 

     142       5.68636 
     143       5.76322 

     144       5.84053 

     145       5.91828 
     146       5.99649 

     147       6.07514 

     148       6.15425 

     149       6.23381 

     150       6.31381 

     151       6.39422 
     152       6.47498 

     153       6.55609 

     154       6.63754 
     155       6.71935 

     156       6.80151 

     157       6.88403 
     158       6.96689 

     159       7.05010 
     160       7.13367 

     161       7.21758 

     162       7.30185 
     163       7.38646 

     164       7.47143 

     165       7.55675 
     166       7.64242 

     167       7.72844 

     168       7.81481 
     169       7.90153 

     170       7.98860 

     171       8.07603 
     172       8.16380 

     173       8.25193 

     174       8.34040 
     175       8.42923 

     176       8.51841 

     177       8.60794 
     178       8.69782 

     179       8.78805 

     180       8.87863 

     181       8.96956 

     182       9.06084 

     183       9.15248 
     184       9.24446 

     185       9.33680 

     186       9.42949 
     187       9.52252 

     188       9.61591 

     189       9.70965 
     190       9.80374 

     191       9.89818 

     192       9.99297 
     193      10.08812 

     194      10.18361 

     195      10.27945 
     196      10.37565 

     197      10.47219 

     198      10.56909 
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     199      10.66634 
     200      10.76394 

*TLAYER BLAYER NPTS 

   51.0    91.0  201 
*WATER TABLE  VOLUME DRAINED 

       0       0.00000 

       1       0.00043 
       2       0.00171 

       3       0.00384 

       4       0.00683 
       5       0.01067 

       6       0.01536 

       7       0.02091 
       8       0.02730 

       9       0.03456 

      10       0.04266 

      11       0.05162 

      12       0.06144 

      13       0.07210 
      14       0.08362 

      15       0.09599 

      16       0.10922 
      17       0.12330 

      18       0.13823 

      19       0.15402 
      20       0.17065 

      21       0.18815 
      22       0.20649 

      23       0.22569 

      24       0.24574 
      25       0.26665 

      26       0.28827 

      27       0.31047 
      28       0.33325 

      29       0.35661 

      30       0.38054 
      31       0.40506 

      32       0.43015 

      33       0.45583 
      34       0.48208 

      35       0.50891 

      36       0.53633 
      37       0.56432 

      38       0.59289 

      39       0.62203 
      40       0.65176 

      41       0.68207 

      42       0.71295 

      43       0.74442 

      44       0.77646 

      45       0.80908 
      46       0.84228 

      47       0.87606 

      48       0.91042 
      49       0.94536 

      50       0.98088 

      51       1.01689 
      52       1.05331 

      53       1.09013 

      54       1.12737 
      55       1.16501 

      56       1.20306 

      57       1.24151 
      58       1.28038 

      59       1.31965 

      60       1.35933 
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      61       1.39941 
      62       1.43991 

      63       1.48081 

      64       1.52212 
      65       1.56383 

      66       1.60596 

      67       1.64849 
      68       1.69143 

      69       1.73478 

      70       1.77853 
      71       1.82269 

      72       1.86726 

      73       1.91224 
      74       1.95763 

      75       2.00342 

      76       2.04957 

      77       2.09603 

      78       2.14280 

      79       2.18988 
      80       2.23727 

      81       2.28496 

      82       2.33297 
      83       2.38129 

      84       2.42991 

      85       2.47884 
      86       2.52809 

      87       2.57764 
      88       2.62750 

      89       2.67767 

      90       2.72815 
      91       2.77894 

      92       2.83004 

      93       2.88145 
      94       2.93316 

      95       2.98519 

      96       3.03752 
      97       3.09017 

      98       3.14312 

      99       3.19638 
     100       3.24996 

     101       3.30380 

     102       3.35786 
     103       3.41215 

     104       3.46667 

     105       3.52141 
     106       3.57637 

     107       3.63157 

     108       3.68699 

     109       3.74263 

     110       3.79850 

     111       3.85459 
     112       3.91091 

     113       3.96746 

     114       4.02423 
     115       4.08123 

     116       4.13845 

     117       4.19590 
     118       4.25357 

     119       4.31147 

     120       4.36959 
     121       4.42794 

     122       4.48652 

     123       4.54532 
     124       4.60435 

     125       4.66360 

     126       4.72308 
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     127       4.78278 
     128       4.84271 

     129       4.90286 

     130       4.96324 
     131       5.02385 

     132       5.08468 

     133       5.14574 
     134       5.20702 

     135       5.26853 

     136       5.33026 
     137       5.39222 

     138       5.45440 

     139       5.51681 
     140       5.57945 

     141       5.64231 

     142       5.70540 

     143       5.76871 

     144       5.83225 

     145       5.89601 
     146       5.96000 

     147       6.02421 

     148       6.08865 
     149       6.15332 

     150       6.21821 

     151       6.28329 
     152       6.34854 

     153       6.41395 
     154       6.47952 

     155       6.54525 

     156       6.61114 
     157       6.67720 

     158       6.74342 

     159       6.80979 
     160       6.87634 

     161       6.94304 

     162       7.00990 
     163       7.07693 

     164       7.14412 

     165       7.21147 
     166       7.27898 

     167       7.34666 

     168       7.41449 
     169       7.48249 

     170       7.55065 

     171       7.61898 
     172       7.68746 

     173       7.75610 

     174       7.82491 

     175       7.89388 

     176       7.96301 

     177       8.03231 
     178       8.10176 

     179       8.17138 

     180       8.24116 
     181       8.31110 

     182       8.38120 

     183       8.45147 
     184       8.52189 

     185       8.59248 

     186       8.66323 
     187       8.73414 

     188       8.80522 

     189       8.87645 
     190       8.94785 

     191       9.01941 

     192       9.09113 
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     193       9.16302 
     194       9.23506 

     195       9.30727 

     196       9.37964 
     197       9.45217 

     198       9.52486 

     199       9.59772 
     200       9.67073 

*TLAYER BLAYER NPTS 

   91.0   168.0  201 
*WATER TABLE  VOLUME DRAINED 

       0       0.00000 

       1       0.00018 
       2       0.00070 

       3       0.00158 

       4       0.00280 

       5       0.00438 

       6       0.00631 

       7       0.00858 
       8       0.01121 

       9       0.01419 

      10       0.01751 
      11       0.02119 

      12       0.02522 

      13       0.02960 
      14       0.03433 

      15       0.03941 
      16       0.04484 

      17       0.05062 

      18       0.05675 
      19       0.06323 

      20       0.07006 

      21       0.07724 
      22       0.08477 

      23       0.09265 

      24       0.10089 
      25       0.10947 

      26       0.11841 

      27       0.12772 
      28       0.13741 

      29       0.14746 

      30       0.15788 
      31       0.16867 

      32       0.17984 

      33       0.19137 
      34       0.20327 

      35       0.21555 

      36       0.22819 

      37       0.24120 

      38       0.25459 

      39       0.26834 
      40       0.28246 

      41       0.29696 

      42       0.31182 
      43       0.32705 

      44       0.34266 

      45       0.35863 
      46       0.37497 

      47       0.39169 

      48       0.40877 
      49       0.42622 

      50       0.44405 

      51       0.46222 
      52       0.48073 

      53       0.49957 

      54       0.51874 
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      55       0.53824 
      56       0.55808 

      57       0.57824 

      58       0.59874 
      59       0.61957 

      60       0.64074 

      61       0.66223 
      62       0.68406 

      63       0.70621 

      64       0.72870 
      65       0.75153 

      66       0.77468 

      67       0.79817 
      68       0.82198 

      69       0.84613 

      70       0.87062 

      71       0.89543 

      72       0.92057 

      73       0.94605 
      74       0.97186 

      75       0.99800 

      76       1.02445 
      77       1.05120 

      78       1.07823 

      79       1.10556 
      80       1.13318 

      81       1.16109 
      82       1.18930 

      83       1.21779 

      84       1.24658 
      85       1.27566 

      86       1.30503 

      87       1.33469 
      88       1.36465 

      89       1.39489 

      90       1.42543 
      91       1.45626 

      92       1.48738 

      93       1.51880 
      94       1.55050 

      95       1.58250 

      96       1.61479 
      97       1.64737 

      98       1.68024 

      99       1.71341 
     100       1.74686 

     101       1.78059 

     102       1.81455 

     103       1.84876 

     104       1.88321 

     105       1.91790 
     106       1.95283 

     107       1.98801 

     108       2.02343 
     109       2.05909 

     110       2.09499 

     111       2.13113 
     112       2.16752 

     113       2.20415 

     114       2.24102 
     115       2.27813 

     116       2.31549 

     117       2.35309 
     118       2.39092 

     119       2.42901 

     120       2.46733 
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     121       2.50589 
     122       2.54470 

     123       2.58375 

     124       2.62304 
     125       2.66258 

     126       2.70235 

     127       2.74237 
     128       2.78263 

     129       2.82314 

     130       2.86388 
     131       2.90487 

     132       2.94610 

     133       2.98757 
     134       3.02928 

     135       3.07123 

     136       3.11343 

     137       3.15587 

     138       3.19855 

     139       3.24148 
     140       3.28464 

     141       3.32805 

     142       3.37170 
     143       3.41559 

     144       3.45973 

     145       3.50410 
     146       3.54872 

     147       3.59358 
     148       3.63868 

     149       3.68403 

     150       3.72962 
     151       3.77542 

     152       3.82142 

     153       3.86761 
     154       3.91399 

     155       3.96056 

     156       4.00733 
     157       4.05429 

     158       4.10144 

     159       4.14879 
     160       4.19633 

     161       4.24406 

     162       4.29198 
     163       4.34010 

     164       4.38841 

     165       4.43691 
     166       4.48561 

     167       4.53450 

     168       4.58358 

     169       4.63285 

     170       4.68231 

     171       4.73197 
     172       4.78183 

     173       4.83187 

     174       4.88211 
     175       4.93254 

     176       4.98316 

     177       5.03397 
     178       5.08498 

     179       5.13618 

     180       5.18757 
     181       5.23916 

     182       5.29094 

     183       5.34291 
     184       5.39507 

     185       5.44743 

     186       5.49998 



 

365 

     187       5.55272 
     188       5.60566 

     189       5.65879 

     190       5.71211 
     191       5.76562 

     192       5.81933 

     193       5.87322 
     194       5.92732 

     195       5.98160 

     196       6.03608 
     197       6.09075 

     198       6.14561 

     199       6.20066 
     200       6.25591 

*TLAYER BLAYER NPTS 

  168.0  1000.0  201 

*WATER TABLE  VOLUME DRAINED 

       0       0.00000 

       1       0.00018 
       2       0.00073 

       3       0.00164 

       4       0.00291 
       5       0.00455 

       6       0.00655 

       7       0.00891 
       8       0.01164 

       9       0.01473 
      10       0.01819 

      11       0.02200 

      12       0.02619 
      13       0.03073 

      14       0.03564 

      15       0.04092 
      16       0.04655 

      17       0.05256 

      18       0.05892 
      19       0.06565 

      20       0.07274 

      21       0.08020 
      22       0.08802 

      23       0.09620 

      24       0.10475 
      25       0.11366 

      26       0.12294 

      27       0.13261 
      28       0.14265 

      29       0.15308 

      30       0.16388 

      31       0.17507 

      32       0.18664 

      33       0.19859 
      34       0.21093 

      35       0.22364 

      36       0.23673 
      37       0.25021 

      38       0.26406 

      39       0.27830 
      40       0.29292 

      41       0.30792 

      42       0.32330 
      43       0.33906 

      44       0.35520 

      45       0.37173 
      46       0.38863 

      47       0.40592 

      48       0.42358 
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      49       0.44163 
      50       0.46006 

      51       0.47885 

      52       0.49798 
      53       0.51745 

      54       0.53725 

      55       0.55740 
      56       0.57788 

      57       0.59871 

      58       0.61987 
      59       0.64138 

      60       0.66322 

      61       0.68540 
      62       0.70793 

      63       0.73079 

      64       0.75399 

      65       0.77753 

      66       0.80141 

      67       0.82563 
      68       0.85018 

      69       0.87508 

      70       0.90032 
      71       0.92589 

      72       0.95181 

      73       0.97806 
      74       1.00466 

      75       1.03159 
      76       1.05884 

      77       1.08639 

      78       1.11424 
      79       1.14238 

      80       1.17082 

      81       1.19956 
      82       1.22859 

      83       1.25792 

      84       1.28754 
      85       1.31747 

      86       1.34769 

      87       1.37820 
      88       1.40902 

      89       1.44013 

      90       1.47154 
      91       1.50324 

      92       1.53524 

      93       1.56754 
      94       1.60013 

      95       1.63302 

      96       1.66621 

      97       1.69970 

      98       1.73348 

      99       1.76756 
     100       1.80193 

     101       1.83658 

     102       1.87147 
     103       1.90660 

     104       1.94199 

     105       1.97761 
     106       2.01348 

     107       2.04960 

     108       2.08596 
     109       2.12256 

     110       2.15941 

     111       2.19651 
     112       2.23384 

     113       2.27143 

     114       2.30926 
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     115       2.34733 
     116       2.38565 

     117       2.42422 

     118       2.46302 
     119       2.50208 

     120       2.54138 

     121       2.58092 
     122       2.62071 

     123       2.66074 

     124       2.70102 
     125       2.74154 

     126       2.78231 

     127       2.82332 
     128       2.86458 

     129       2.90608 

     130       2.94783 

     131       2.98982 

     132       3.03205 

     133       3.07454 
     134       3.11726 

     135       3.16023 

     136       3.20345 
     137       3.24691 

     138       3.29062 

     139       3.33457 
     140       3.37876 

     141       3.42320 
     142       3.46789 

     143       3.51282 

     144       3.55799 
     145       3.60341 

     146       3.64908 

     147       3.69498 
     148       3.74114 

     149       3.78754 

     150       3.83418 
     151       3.88104 

     152       3.92810 

     153       3.97535 
     154       4.02280 

     155       4.07044 

     156       4.11827 
     157       4.16629 

     158       4.21451 

     159       4.26293 
     160       4.31153 

     161       4.36034 

     162       4.40933 

     163       4.45852 

     164       4.50790 

     165       4.55748 
     166       4.60725 

     167       4.65722 

     168       4.70738 
     169       4.75773 

     170       4.80827 

     171       4.85901 
     172       4.90995 

     173       4.96108 

     174       5.01240 
     175       5.06391 

     176       5.11562 

     177       5.16753 
     178       5.21962 

     179       5.27191 

     180       5.32440 
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     181       5.37708 
     182       5.42995 

     183       5.48302 

     184       5.53628 
     185       5.58973 

     186       5.64338 

     187       5.69722 
     188       5.75126 

     189       5.80549 

     190       5.85991 
     191       5.91453 

     192       5.96934 

     193       6.02435 
     194       6.07954 

     195       6.13494 

     196       6.19052 

     197       6.24630 

     198       6.30228 

     199       6.35845 
     200       6.41481 

 

C7 .MIS file 
   5 
 *TOP AND BOTTOM OF LAYER 

     0.0    18.0 
 *NUMBER OF POINTS IN LAYER 

  12 

0.38500         0.0 
0.37227        25.0 

0.35631        50.0 

0.34128        75.0 

0.32788       100.0 

0.30571       150.0 

0.28841       200.0 
0.25727       330.0 

0.23220       500.0 

0.19472      1000.0 
0.13232      5000.0 

0.10560     15000.0 

 *TOP AND BOTTOM OF LAYER 
    18.0    51.0 

 *NUMBER OF POINTS IN LAYER 

  12 
0.37840         0.0 

0.36567        25.0 

0.34953        50.0 
0.33428        75.0 

0.32067       100.0 

0.29817       150.0 
0.28063       200.0 

0.24914       330.0 

0.22389       500.0 
0.18633      1000.0 

0.12447      5000.0 

0.09832     15000.0 
 *TOP AND BOTTOM OF LAYER 

    51.0    91.0 

 *NUMBER OF POINTS IN LAYER 
  12 

0.38000         0.0 

0.35867        25.0 
0.34419        50.0 

0.33400        75.0 

0.32627       100.0 
0.31500       150.0 

0.30690       200.0 



 

369 

0.29296       330.0 
0.28174       500.0 

0.26407      1000.0 

0.22865      5000.0 
0.20874     15000.0 

 *TOP AND BOTTOM OF LAYER 

    91.0   168.0 
 *NUMBER OF POINTS IN LAYER 

  12 

0.35210         0.0 
0.34334        25.0 

0.33409        50.0 

0.32579        75.0 
0.31850       100.0 

0.30639       150.0 

0.29676       200.0 

0.27871       330.0 

0.26329       500.0 

0.23827      1000.0 
0.18898      5000.0 

0.16305     15000.0 

 *TOP AND BOTTOM OF LAYER 
   168.0   203.0 

 *NUMBER OF POINTS IN LAYER 

  12 
0.35050         0.0 

0.34141        25.0 
0.33188        50.0 

0.32340        75.0 

0.31598       100.0 
0.30373       150.0 

0.29404       200.0 

0.27598       330.0 
0.26062       500.0 

0.23578      1000.0 

0.18702      5000.0 
0.16140     15000.0 

C.7.1 

C7 CD .PRJ file 
[Options] 

Project=2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
Yield=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

PET=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

CREAMS=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
Runoff=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

SoilTemp=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

[General] 

Hydrology=C:\DrainMod\inputs\c7_CD.GEN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Runoff=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

FieldRatio=0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
Nitrogen=C:\DrainMod\inputs\c7_CD.DMN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

Salinity=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

[Soils] 
SoilFile=C:\DrainMod\soils\ILway3.SIN                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

SoilWater=C:\DrainMod\soils\ILway3.MIS                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

VolDrained=C:\DrainMod\soils\ILway3.WDV                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

[Weather] 

Rainfall=C:\DrainMod\weather\wayneprecip.RAI                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
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[Measured] 

WaterTable=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
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[State] 
stateset=true 

[Analysis] 

DrainMode=2 
DStmax=0.90 

DStorro=0.45 

DrainDepth=90,120,7.5 
DrainSpace=1000.00,1000.00,500 

[Crops] 

NumCrop=2 
Crop1=C:\DrainMod\crops\IL_CORN.CIN 

Crop2=C:\DrainMod\crops\IL_Soyb2.cin 

[CropAlias] 
Crop1=C:\DrainMod\crops\IL_CORN.CIN 

Crop2=C:\DrainMod\crops\IL_Soyb2.cin 

[Path] 

Outpath=C:\DrainMod\outputs 

 

C7 CD .GEN file 
*** Job Title ***  

WAYNE WEATHER STATION, IL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

*** Printout and Input Control *** 

 1 100 C:\DrainMod\outputs                                                                                                 
*** Climate ***                                                                  

101010 C:\DrainMod\weather\wayneprecip.RAI                                                                              
101010 C:\DrainMod\weather\waynetemp.TEM                                                                                

1981  1 2010 12 4212  51 0 

 2.00 1.80 1.70 1.10 0.80 0.70 0.90 1.00 1.201.40 2.00 2.50 
*** Drainage System Design ***                                                   

 2 

    115.00     54.10   1000.00      0.90      1.50      0.45     10.84     60.00 
           0        2.000000      500.000000 

           1      200.000000      200.000000    5.000000E-04 

           0    0.000000E+00    0.000000E+00    0.000000E+00    0.000000E+00 
      1.00      0.10       .00 

 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 

*** Soils ***                                                                    
    203.00      1.40 

18.00 3.0051.00 1.0091.00 0.30165.0 0.30203.0 0.30 

99     .00 
*** Trafficability ***                                                           

 4 1 5 1 820               3.9       1.2       2.0 

12321232 820               3.9       1.2       2.0 
*** Crop ***                                                                     

     0.300 

 410 818       30.00 

 410 818 

11 

 1 1  3.00 416  3.00 5 4  4.00 517 15.00 6 1 25.00 620 30.00 718 30.00 820 20.00 
 924 10.00 925  3.001231  3.00 

*** Wastewater Irrigation ***                                                    

 0    1 1  10   1  6 
 0 0       0 0       0 0       0 0 

   7.00000   1.00000  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40 

WET *** Wetlands Information *** 
 0 

   1 365 

 30.0  14 
COM *** Combo Drainage Weir Settings *** 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
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 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
FPE *** Fixed Monthly PET *** 

    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00 

MRA *** Monthly Ranking ***  
 1 

FAC *** Daily PET Factors ***  

 0 
OVR *** Contributing Area Flow *** 

 0        .000                                                                                                                                  
STM *** Soil Temperature *** 

ZA      ZB     TKA     TKB      TB    TLAG   TSNOW   TMELT    CDEG    CICE 

2.50    1.21    0.39    1.33    9.11    8.00    0.00    1.00    5.00        0.35 
Initial Soil Temperature 

 2 

  0.00    0.00 
209.00   12.00 

Initial snow depth(m) & density(kg/m3) 

     0.00   100.00 
Freezing characteristic curve 

 4 

  0.00    0.530 
 -1.00    0.100 

 -3.00    0.010 

-35.00    0.000 

 

C7 CD .DMN file 
*General 

&======= 

&Nrot Ncrop 

   15     2 

&IsNH4 IsUniform   IsYield    IsTemp IsResidue  IsManure 

    .T        .T        .T        .T        .T        .T  
&OutFlag OutPath 

       1  

&IsDRN     IsNIT     IsFLX     IsMCT 
    .F        .F        .F        .F 

*Grid  

&==== 
&DelZ 

  5.0 

&G DEPgrid  DZgrid 
&1   203.0     5.0 

*Field 

&=====                                                                           
&Soil files                                                                       

C:\DrainMod\soils\ILway3.MIS                                                     

C:\DrainMod\soils\ILway3.WDV                                                     
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&ProfDepth    YesWTD    YesDDZ 
     203.0      60.0       0.0 

&L  DEPsoil HydrCond   WltPnt   ClyFrc   SltFrc    Rho_b   SoilpH      K_d 

 1     18.0     3.30    0.106    0.160    0.760     1.46      6.8     2.60 
 2     51.0     1.02    0.098    0.160    0.760     1.46      6.7     2.60 

 3     91.0     0.28    0.209    0.410    0.550     1.69      6.7     2.60 

 4    168.0     0.33    0.163    0.290    0.550     1.78      6.7     2.60 
 5    203.0     0.33    0.161    0.290    0.520     1.78      6.7     2.60 

*Crops 

&===== 
&C  IC Leg Pday Lgrw  PotYld   HI  RSR CrpN ShtN RotN Tl Fr Rt Up Rs Mn  RtCf 

C1   1  .F  120  170 13000.0 0.54 0.10 1.50 0.50 0.50  1  1  1  1  1  0  1.00 

C2   2  .T  125  170 03500.0 0.40 0.10 5.90 2.20 5.50  2  0  2  2  2  0  1.00 
*Tillage 

&======= 

&T    TilDay    PlwDep TilFactor 

 1       -14      20.0      1.00 

 2       -14      20.0       1.0 

*Fertilization 
&============= 

&F  AppDay FerType  AddFer  AddInh AppMeth  IncDep 

 1       0       2   175.0    0.00       2     5.0 
&2      -3       3   200.0    0.56       3    15.0 

*Residue Recycling 

&===================== 
&R IsShoot  IsRoot ShootOC  RootOC ShotLgn RootLgn  IncDep 

 1      .T      .T    40.0    40.0     3.5     8.3    20.0 
 2      .T      .T    44.0    44.0     9.1    24.7    20.0 

*Manure Application 

&================== 
&M  AppDay  AddMan   ManOC  ManLgn  ManCNR AppMeth  IncDep 

&1     210  6867.0    42.6     5.7   100.0       1     0.0 

&2     210  6867.0    42.6     5.7   100.0       1     0.0 
*Uptake 

&======                                                                          

&U  FracGrow  FracUptk                                                                   
 1      .000      .000 

 1      .100      .014 

 1      .200      .071 
 1      .300      .200 

 1      .400      .336 

 1      .500      .471 
 1      .600      .650 

 1      .700      .800 

 1      .800      .929 
 1      .900      .993 

 1     1.000     1.000                             

 2      .000      .000 

 2      .100      .014 

 2      .200      .071 

 2      .300      .200 
 2      .400      .336 

 2      .500      .471 

 2      .600      .650 
 2      .700      .800 

 2      .800      .929 

 2      .900      .993 
 2     1.000     1.000 

*Rooting Depths  

&==============                                                                 
&R RootDAY     RootDep                                                             

 1       1        3.00 

 1      23        9.00 
 1      37       18.00 

 1      51       31.50 

 1      70       40.50 
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 1      99       45.00 
 1     132       45.00 

 1     152       40.50 

 1     166       27.00 
 1     167        3.00 

 1     170        3.00 

 2       1        3.00 
 2      15       11.00 

 2      29       18.00 

 2      43       25.00 
 2      57       34.00 

 2      71       36.00 

 2      85       36.00 
 2     113       36.00 

 2     127       36.00 

 2     138       36.00 

 2     139       36.00 

 2     140       36.00 

 2     141        3.00 
 2     170        3.00 

*TRANSport/TRANSformations 

&========================= 
&   Lambda       Tau      ErrMax     DTmin                                       

     15.00      0.50 1.00000E-04  1.00E-03 

&   Tavg     Amp    Damp     Phi 
&  12.40    19.5   184.0    16.0 

&  pHFlg   pHvol   MaxBufCap    Gama 
       1    7.50 1.00000E+05    50.0 

& Knit_max    Knit_m 

     23.00     10.00  
&     Topt      Beta   

      25.0     0.403  

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
      0.50      0.60    0.00   0.000     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .T     3.5    10.0     6.7     7.2     0.0     0.0     1.0 
& Cinh_max  Cinh_min      Einh   Arrhen1   Arrhen2 

&     0.30      0.05       0.5    38.135   12067.3          

& Kden_max    Kden_m    Alpha1      
      0.60     37.00     0.035      

&     Topt      Beta   

     29.00     0.186  
&  WFPSden       Ewc 

     0.800      1.50 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
    .F                                                 

&    WCdis      Kdis     

     0.060      2.00 

& Khyd_max    Khyd_m 

&    120.0      50.0 

&     Topt      Beta   
&     51.6     0.119 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

&     0.50      0.70    0.65    0.87     1.0 
&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

&   .T     4.0    10.0     7.0     8.0     0.2     0.5     1.0    

*Organic Matter 
&============== 

&P         K_dec   CNRatio    CNRmin    CNRmax 

 1   1.06849E-02     150.0   
 2   4.05479E-02      15.0  

 3   1.64384E-02      10.0       8.0      20.0  

 4   1.34247E-02     150.0  
 5   5.06849E-02      15.0   

&P         K_dec   CNRatio    CNRmin    CNRmax  PrcntTOC   

 6   2.00000E-02       8.0       3.0      15.0       2.7 
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 7   5.47945E-04      16.0      12.0      20.0      75.0 
 8   1.23288E-05      10.0       7.0      10.0      22.3 

&   MaxLtrN  MaxMnrlN 

       02.0      10.0 
&     Topt      Beta   

      30.0     0.186 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
      0.50      0.60    0.15    0.50     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                         
&M    AOMini   PrcntOC  PrcntLgn   CNRatio    IncDep 

 1     375.0      44.0       3.5      80.0       0.0 

 2    7125.0      44.0       3.5      80.0      20.0 
&IniInputFlg  SOMFlg 

          .T       0          

&     TOCmax   Alpha 

&0.70000E+04   0.035   

&O  DEPsom         TOC 

 1     0.0 1.50000E+04 
 1     5.0 1.50000E+04 

 1    10.0 1.50000E+04 

 1    15.0 1.50000E+04 
 1    20.0 1.50000E+04 

 1    20.1 0.00000E+00 

 1   203.0 0.00000E+00 
*Initial/Boundary Conditions 

&=========================== 
&TopCNO3 TopCNH4 CNH3air  

    0.50    0.50     0.0    

&IniInputFlg 
          .T      

&CNO3ini CNH4ini  

&   30.0     2.0                                              
&I     DEP    CNO3    CNH4                                                                  

 1     0.0   15.00   0.500 

 1   203.0    5.00   0.500 
C.7.2 

C7 FD .PRJ file 
[Options] 

Project=2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Yield=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
PET=1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
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*** Printout and Input Control *** 
 1 100 C:\DrainMod\outputs                                                                                                 

*** Climate ***                                                                  
101010 C:\DrainMod\weather\wayneprecip.RAI                                                                              

101010 C:\DrainMod\weather\waynetemp.TEM                                                                                

1981  1 2010 12 4212  51 0 
 2.00 1.80 1.70 1.10 0.80 0.70 0.90 1.00 1.201.40 2.00 2.50 

*** Drainage System Design ***                                                   

 1 

    115.00     54.10   1000.00      0.90      1.50      0.45     10.84     60.00 

           0        2.000000      500.000000 

           1      200.000000      200.000000    5.000000E-04 
           0    0.000000E+00    0.000000E+00    0.000000E+00    0.000000E+00 

      0.01      0.01       .00 

 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 1145 
*** Soils ***                                                                    

    203.00      1.40 

18.00 3.0051.00 1.0091.00 0.30165.0 0.30203.0 0.30 
99     .00 

*** Trafficability ***                                                           

 4 1 5 1 820               3.9       1.2       2.0 
12321232 820               3.9       1.2       2.0 

*** Crop ***                                                                     

     0.300 
 410 818       30.00 

 410 818 

11 
 1 1  3.00 416  3.00 5 4  4.00 517 15.00 6 1 25.00 620 30.00 718 30.00 820 20.00 

 924 10.00 925  3.001231  3.00 

*** Wastewater Irrigation ***                                                    
 0    1 1  10   1  6 

 0 0       0 0       0 0       0 0 

   7.00000   1.00000  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40  .40 
WET *** Wetlands Information *** 

 0 

   1 365 
 30.0  14 

COM *** Combo Drainage Weir Settings *** 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 
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 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 
 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

 0  0  0    .0 

FPE *** Fixed Monthly PET *** 
    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00    1.00 

MRA *** Monthly Ranking *** 

 1 
FAC *** Daily PET Factors *** 

 0 

OVR *** Contributing Area Flow *** 
 0        .000                                                                                                                                  

STM *** Soil Temperature ***  
ZA      ZB     TKA     TKB      TB    TLAG   TSNOW   TMELT    CDEG    CICE 

2.50    1.21    0.39    1.33    9.11    8.00    0.00    1.00    5.00        0.35 

Initial Soil Temperature 
 2 

  0.00    0.00 

209.00   12.00 
Initial snow depth(m) & density(kg/m3) 

     0.00   100.00 

Freezing characteristic curve 
 4 

  0.00    0.530 

 -1.00    0.100 
 -3.00    0.010 

-35.00    0.000 

 

C7 FD .DMN file 
*General 

&======= 

&Nrot Ncrop 
   15     2 

&IsNH4 IsUniform   IsYield    IsTemp IsResidue  IsManure 

    .T        .T        .T        .T        .T        .T  
&OutFlag OutPath 

       1  

&IsDRN     IsNIT     IsFLX     IsMCT 
    .F        .F        .F        .F 

*Grid  

&==== 
&DelZ 

  5.0 

&G DEPgrid  DZgrid 
&1   203.0     5.0 

*Field 

&=====                                                                           
&Soil files                                                                       

C:\DrainMod\soils\ILway3.MIS                                                     

C:\DrainMod\soils\ILway3.WDV                                                                                     
&ProfDepth    YesWTD    YesDDZ 

     203.0      60.0       0.0 



 

377 

&L  DEPsoil HydrCond   WltPnt   ClyFrc   SltFrc    Rho_b   SoilpH      K_d 
 1     18.0     3.30    0.106    0.160    0.760     1.46      6.8     2.60 

 2     51.0     1.02    0.098    0.160    0.760     1.46      6.7     2.60 

 3     91.0     0.28    0.209    0.410    0.550     1.69      6.7     2.60 
 4    168.0     0.33    0.163    0.290    0.550     1.78      6.7     2.60 

 5    203.0     0.33    0.161    0.290    0.520     1.78      6.7     2.60 

*Crops 
&===== 

&C  IC Leg Pday Lgrw  PotYld   HI  RSR CrpN ShtN RotN Tl Fr Rt Up Rs Mn  RtCf 

C1   1  .F  120  170 13000.0 0.54 0.10 1.50 0.50 0.50  1  1  1  1  1  0  1.00 
C2   2  .T  125  170 03500.0 0.40 0.10 5.90 2.20 5.50  2  0  2  2  2  0  1.00 

*Tillage 

&======= 
&T    TilDay    PlwDep TilFactor 

 1       -14      20.0      1.00 

 2       -14      20.0       1.0 

*Fertilization 

&============= 

&F  AppDay FerType  AddFer  AddInh AppMeth  IncDep 
 1       0       2   175.0    0.00       2     5.0 

&2      -3       3   200.0    0.56       3    15.0 

*Residue Recycling 
&===================== 

&R IsShoot  IsRoot ShootOC  RootOC ShotLgn RootLgn  IncDep 

 1      .T      .T    40.0    40.0     3.5     8.3    20.0 
 2      .T      .T    44.0    44.0     9.1    24.7    20.0 

*Manure Application 
&================== 

&M  AppDay  AddMan   ManOC  ManLgn  ManCNR AppMeth  IncDep 

&1     210  6867.0    42.6     5.7   100.0       1     0.0 
&2     210  6867.0    42.6     5.7   100.0       1     0.0 

*Uptake 

&======                                                                          
&U  FracGrow  FracUptk                                                                   

 1      .000      .000 

 1      .100      .014 
 1      .200      .071 

 1      .300      .200 

 1      .400      .336 
 1      .500      .471 

 1      .600      .650 

 1      .700      .800 
 1      .800      .929 

 1      .900      .993 

 1     1.000     1.000                             
 2      .000      .000 

 2      .100      .014 

 2      .200      .071 

 2      .300      .200 

 2      .400      .336 

 2      .500      .471 
 2      .600      .650 

 2      .700      .800 

 2      .800      .929 
 2      .900      .993 

 2     1.000     1.000 

*Rooting Depths  
&==============                                                                 

&R RootDAY     RootDep                                                             

 1       1        3.00 
 1      23        9.00 

 1      37       18.00 

 1      51       31.50 
 1      70       40.50 

 1      99       45.00 

 1     132       45.00 
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 1     152       40.50 
 1     166       27.00 

 1     167        3.00 

 1     170        3.00 
 2       1        3.00 

 2      15       11.00 

 2      29       18.00 
 2      43       25.00 

 2      57       34.00 

 2      71       36.00 
 2      85       36.00 

 2     113       36.00 

 2     127       36.00 
 2     138       36.00 

 2     139       36.00 

 2     140       36.00 

 2     141        3.00 

 2     170        3.00 

*TRANSport/TRANSformations 
&========================= 

&   Lambda       Tau      ErrMax     DTmin                                       

     12.00      0.50 1.00000E-04  1.00E-03 
&   Tavg     Amp    Damp     Phi 

&  12.40    19.5   184.0    16.0 

&  pHFlg   pHvol   MaxBufCap    Gama 
       1    7.50 1.00000E+05    50.0 

& Knit_max    Knit_m 
     23.00     10.00  

&     Topt      Beta   

      25.0     0.403  
&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

      0.50      0.60    0.00   0.000     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
    .T     3.5    10.0     6.7     7.2     0.0     0.0     1.0 

& Cinh_max  Cinh_min      Einh   Arrhen1   Arrhen2 

&     0.30      0.05       0.5    38.135   12067.3          
& Kden_max    Kden_m    Alpha1      

      0.60     37.00     0.035      

&     Topt      Beta   
     29.00     0.186  

&  WFPSden       Ewc 

     0.800      1.50 
&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

    .F                                                 

&    WCdis      Kdis     
     0.060      2.00 

& Khyd_max    Khyd_m 

&    120.0      50.0 

&     Topt      Beta   

&     51.6     0.119 

&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 
&     0.50      0.70    0.65    0.87     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    

&   .T     4.0    10.0     7.0     8.0     0.2     0.5     1.0    
*Organic Matter 

&============== 

&P         K_dec   CNRatio    CNRmin    CNRmax 
 1   1.06849E-02     150.0   

 2   4.05479E-02      15.0  

 3   1.64384E-02      10.0       8.0      20.0  
 4   1.34247E-02     150.0  

 5   5.06849E-02      15.0   

&P         K_dec   CNRatio    CNRmin    CNRmax  PrcntTOC   
 6   2.00000E-02       8.0       3.0      15.0       2.7 

 7   5.47945E-04      16.0      12.0      20.0      75.0 

 8   1.23288E-05      10.0       7.0      10.0      22.3 
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&   MaxLtrN  MaxMnrlN 
       02.0      10.0 

&     Topt      Beta   

      30.0     0.186 
&  WFPSlow  WFPShigh     Fwp    Fsat     Ewc 

      0.50      0.60    0.15    0.50     1.0 

&Is_pH   pHmin   pHmax   pHlow  pHhigh  FpHmin  FpHmax     EpH    
    .F                                                         

&M    AOMini   PrcntOC  PrcntLgn   CNRatio    IncDep 

 1     375.0      44.0       3.5      80.0       0.0 
 2    7125.0      44.0       3.5      80.0      20.0 

&IniInputFlg  SOMFlg 

          .T       0          
&     TOCmax   Alpha 

&0.70000E+04   0.035   

&O  DEPsom         TOC 

 1     0.0 1.50000E+04 

 1     5.0 1.50000E+04 

 1    10.0 1.50000E+04 
 1    15.0 1.50000E+04 

 1    20.0 1.50000E+04 

 1    20.1 0.00000E+00 
 1   203.0 0.00000E+00 

*Initial/Boundary Conditions 

&=========================== 
&TopCNO3 TopCNH4 CNH3air  

    0.50    0.50     0.0    
&IniInputFlg 

          .T      

&CNO3ini CNH4ini  
&   30.0     2.0                                              

&I     DEP    CNO3    CNH4                                                                  

 1     0.0   15.00   0.500 
 1   203.0    5.00   0.500 

 

C.7.3 

C7 CD .YR file 
                                                            ----------------------------------------------------- 

          *              DRAINMOD version 6.1                 * 
          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 

 
WAYNE WEATHER STATION, IL                                                        

                                                                                 

******************************************************************* *************  
 

 

 
  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 15:47 

 input file:   C:\DrainMod\inputs\c7_CD.prj                     

 parameters:    controlled drainage        and yields calculated      
               drain spacing =    1000. cm   drain depth =  115.0 cm 

------------------------------------------------------------------------ 

 
 

 

 YEAR RAINFALL INFILTR   ET     DRAIN   RUNOFF DRYDAYS WORKDAYS  SEW    PUMPV  SLOPSP  VERTSP   LATSP  
DRN+SP 

 1981  99.94    85.58   60.39   21.38   14.14   32.00    52.32  119.0   -2.49     .00    2.81     .00   24.18 

 1982 126.02    92.92   59.67   30.40   33.32   41.00    60.96   92.9   -2.99     .00    3.07     .00   33.48 
 1983 143.36    98.15   57.26   37.89   45.21   39.00    43.54   65.6   -2.64     .00    3.08     .00   40.97 

 1984 129.49    94.24   53.09   38.20   34.35   66.00    74.63     .2   -1.68     .00    2.78     .00   40.98 

 1985 130.76    93.86   56.76   34.07   37.79   42.00    57.53  104.6   -3.18     .00    3.19     .00   37.25 
 1986  96.74    82.95   57.16   22.81   13.79   53.00    84.35  101.7   -3.04     .00    2.96     .00   25.77 

 1987  90.77    79.47   55.15   21.36   11.30   56.00   107.18   58.9   -2.81     .00    2.82     .00   24.17 
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 1988  91.41    70.42   44.49   23.38   21.00   80.00    92.11     .0   -2.22     .00    2.66     .00   26.04 
 1989 123.09    88.58   59.78   25.60   34.29   34.00    64.11   91.8   -3.04     .00    2.98     .00   28.58 

 1990 127.10    93.30   51.79   38.54   34.03   58.00    49.34   75.2   -2.84     .00    3.05     .00   41.59 

 1991  89.87    70.81   48.68   19.68   19.06   99.00    90.26     .0   -2.66     .00    2.61     .00   22.29 
 1992  84.23    72.29   46.40   22.67   11.57   63.00    74.99   27.4   -2.67     .00    2.99     .00   25.66 

 1993 133.07   102.08   61.83   37.55   31.36   32.00    64.49    1.3   -2.64     .00    3.08     .00   40.63 

 1994  96.88    83.83   55.27   25.99   13.05   54.00    85.03     .0   -2.96     .00    2.82     .00   28.81 
 1995 107.59    79.63   50.84   25.54   27.97   43.00    62.29   78.1   -2.84     .00    2.95     .00   28.48 

 1996 127.28    96.01   57.57   35.69   31.27   45.00    51.34  101.1   -2.56     .00    3.06     .00   38.74 

 1997 106.98    85.42   51.75   30.32   21.56   44.00    74.03  110.6   -2.79     .00    2.98     .00   33.30 
 1998 120.60   101.38   63.56   35.45   19.22   28.00    53.30  130.8   -3.03     .00    3.09     .00   38.53 

 1999 119.89    86.04   54.47   28.25   33.85   44.00    97.51  108.8   -3.11     .00    2.91     .00   31.17 

 2000 108.03    84.15   57.68   23.21   23.88   36.00    81.70  140.6   -3.71     .00    3.08     .00   26.29 
 2001 104.50    79.95   54.37   22.53   24.54   49.00    58.97   24.7   -3.27     .00    2.96     .00   25.50 

 2002 121.54    90.96   48.06   39.85   29.68   73.00    43.00   68.7   -2.46     .00    2.99     .00   42.84 

 2003  98.98    86.17   56.67   26.54   13.70   52.00    70.75   87.6   -2.85     .00    2.86     .00   29.40 

 2004 131.55    95.91   58.60   34.57   35.63   38.00    58.35  137.7   -2.99     .00    3.05     .00   37.63 

 2005  96.80    78.74   53.00   22.64   18.06   72.00    96.14   44.3   -2.42     .00    2.78     .00   25.42 

 2006 125.43    96.00   56.57   36.20   28.86   48.00    56.04  145.5   -3.85     .00    3.10     .00   39.29 
 2007 100.58    85.27   55.90   26.83   15.88   60.00    76.35     .0   -2.42     .00    2.84     .00   29.67 

 2008 123.39    89.78   53.23   33.70   33.61   39.00    81.73   48.0   -2.04     .00    2.88     .00   36.58 

 2009 130.96   108.83   65.50   39.97   22.13   28.00    32.00  124.8   -3.51     .00    3.18     .00   43.16 
 2010  81.58    69.26   47.66   18.87   11.50   51.00   108.55     .0   -1.95     .00    2.59     .00   21.46 

 

 AVG  112.28    87.40   55.10   29.32   24.85   49.97    70.10   69.7   -2.79     .00    2.94     .00   32.26 
 

C7 CD .YLD file  
                    ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 

 

WAYNE WEATHER STATION, IL                                                        

                                                                                 
********************************************************************************  

 

 
 IF NO RESULTS WERE PRINTED , CHECK THE *.GEN FILE 

 MAKE SURE THE SIMULATION PERIOD MATCH THE *.RAI, 

 *.PET FILES . 
 

  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 15:47 

 input file:   C:\DrainMod\inputs\c7_CD.prj                     
 parameters:    controlled drainage        and yields calculated      

               drain spacing =    1000. cm   drain depth =  115.0 cm 

------------------------------------------------------------------------ 
 

  

  
               C:\DrainMod\crops\IL_CORN.CIN                      

  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 
       excess drought   date   delay  date     excess drought  delay  salinity overall 

       --------------   ----   ----   ----     ----------------------------------------- 

 
 

1981     24.6  19.5       125.   0. 265.        81.6    80.5   100.0   100.0    65.7 

1983     14.2  26.6       125.   0. 265.        89.3    73.4   100.0   100.0    65.6 
1985     21.0  24.8       125.   0. 265.        84.3    75.2   100.0   100.0    63.4 

1987     21.2  15.8       125.   0. 265.        84.1    84.2   100.0   100.0    70.8 

1989     20.8  21.8       125.   0. 265.        84.4    78.2   100.0   100.0    66.0 
1991       .0  65.8       125.   0. 265.       100.0    34.2   100.0   100.0    34.2 

1993       .3   8.5       125.   0. 265.        99.7    91.5   100.0   100.0    91.3 

1995     13.1  25.9       125.   0. 265.        90.2    74.1   100.0   100.0    66.8 
1997     27.6  24.3       125.   0. 265.        79.3    75.7   100.0   100.0    60.0 

1999     32.9  10.4       125.   0. 265.        75.4    89.6   100.0   100.0    67.5 
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2001      6.4  18.0       125.   0. 265.        95.2    82.0   100.0   100.0    78.1 
2003     20.8  32.3       125.   0. 265.        84.4    67.7   100.0   100.0    57.1 

2005      3.5  46.5       125.   0. 265.        97.3    53.5   100.0   100.0    52.1 

2007       .0  29.0       125.   0. 265.       100.0    71.0   100.0   100.0    71.0 
2009     26.8   6.8       125.   0. 265.        79.9    93.2   100.0   100.0    74.5 

 

 AVG     15.6  25.1       125.   0. 265.        88.3    74.9   100.0   100.0    65.6 
  

  

               C:\DrainMod\crops\IL_Soyb2.cin                     
  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 
       --------------   ----   ----   ----     ----------------------------------------- 

 

 

1982     12.1   2.6       125.   0. 264.        94.5    85.5   100.0   100.0    80.8 

1984       .0   6.7       125.   0. 264.       100.0    63.0   100.0   100.0    63.0 

1986     18.8   4.5       125.   0. 264.        89.8    75.1   100.0   100.0    67.5 
1988       .0   7.0       125.   0. 264.       100.0    61.5   100.0   100.0    61.5 

1990      9.5   6.4       125.   0. 264.        96.4    64.6   100.0   100.0    62.3 

1992      3.6   5.7       125.   0. 264.       100.0    68.8   100.0   100.0    68.8 
1994       .0   3.9       125.   0. 264.       100.0    78.3   100.0   100.0    78.3 

1996     14.2   5.0       128.   0. 267.        93.1    72.6   100.0   100.0    67.6 

1998     22.7   1.8       134.   4. 273.        87.1    90.2    97.2   100.0    76.4 
2000     27.0   1.8       125.   0. 264.        84.1    90.3   100.0   100.0    75.9 

2002     13.1   8.6       125.   0. 264.        93.9    52.9   100.0   100.0    49.6 
2004     15.5   2.8       125.   0. 264.        92.2    84.8   100.0   100.0    78.2 

2006     24.4   5.2       125.   0. 264.        85.9    71.6   100.0   100.0    61.5 

2008      7.8   3.2       125.   0. 264.        97.5    82.6   100.0   100.0    80.5 
2010       .0   4.5       128.   0. 267.       100.0    75.4   100.0   100.0    75.4 

 

 AVG     11.2   4.6       126.   0. 265.        94.3    74.5    99.8   100.0    69.8 
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C7 CD .YNP file 
ANNUAL RATES OF SIMULATED NITROGEN PROCESSES 
 ============================================ 

 

=======================================================================================================================================
===================================================================== 

 Year              Fertilizer          Rainfall   Mineral-          Immobil-   Nitrif -            Plant         N          Drainage            Runoff         Vert Seep   Denitri-   Volati-          Profile 

                  Application        Deposition   ization           ization    icat'n            Uptake  Fixation              Loss              Loss              Loss   ficat'n   lizat'n              Mass 

  

                NO3-N   NH4-N     NO3-N   NH4-N     NH4-N     NO3-N   NH4-N     NO3-N     NO3-N   NH4-N               NO3-N   NH4-N     NO3-N   NH4-N     NO3-N   NH4-N     NO3-N     

NH4-N     NO3-N   NH4-N 
  

                                              (all in Kg/ha) 

=======================================================================================================================================
===================================================================== 

  

 1981   365      0.00  175.00      5.00    5.00     28.17     22.33   64.68    146.49     59.02   18.78      0.00     37.32    1.32      5.86    1.11      1.69    0.14     36.99      0.00     61.02   22.21 
 1982   365      0.00    0.00      6.30    6.30    107.60      0.00    0.01     56.53     26.39   47.64    236.32     29.55    1.08      3.11    1.49      2.24    0.15     16.76      0.00     42.71   26.13 

 1983   365      0.00  175.00      7.17    7.17     66.63      4.61   13.13    211.70    122.22   14.30      0.00     43.56    1.76      8.33    7.94      2.26    0.15     39.85      0.00     37.81   22.59 

 1984   366      0.00    0.00      6.47    6.47    108.30      0.00    0.08     81.63     39.56   28.22    165.40     23.69    1.44      3.49    1.89      1.56    0.14     14.53      0.00     40.17   20.85 
 1985   365      0.00  175.00      6.54    6.54     73.57      8.03   13.86    222.65    132.14   12.72      0.00     40.12    1.27      5.67    1.80      1.59    0.16     47.71      0.00     31.32   20.29 

 1986   365      0.00    0.00      4.84    4.84    102.55      0.45    0.10     73.78     33.80   31.76    185.27     16.86    0.80      1.31    0.68      1.27    0.14     19.15      0.00     35.37   18.44 

 1987   365      0.00  175.00      4.54    4.54     61.75     10.68   12.12    218.00    138.15    9.75      0.00     24.25    0.74      3.46    0.61      1.16    0.14     39.08      0.00     39.94   16.67 
 1988   366      0.00    0.00      4.57    4.57     78.27      0.35    0.30     57.74     34.52   16.53    176.58     15.13    0.89      2.86    1.01      0.96    0.13     12.63      0.00     34.29   20.92 

 1989   365      0.00  175.00      6.15    6.15     87.16      7.04   13.53    234.18    146.57   20.67      0.00     31.76    1.31      5.74    2.35      1.08    0.14     41.53      0.00     38.54   14.14 
 1990   365      0.00    0.00      6.36    6.36    124.13      0.00    0.03     89.34     38.82   33.39    158.46     28.08    1.03      5.42    1.70      1.12    0.14     24.48      0.00     33.77   15.97 

 1991   365      0.00  175.00      4.49    4.49     34.68     12.10   10.62    192.64     80.20    9.55      0.00     25.25    0.69      2.85    1.23      0.99    0.11     29.28      0.00     78.64   13.18 

 1992   366      0.00    0.00      4.21    4.21    113.88      0.21    0.37     81.88     46.65   28.97    179.19     31.95    0.67      3.02    0.56      1.10    0.12     32.93      0.00     48.12   17.00 
 1993   365      0.00  175.00      6.66    6.66     67.86      2.99    9.74    219.63    150.75   15.99      0.00     32.83    1.38      3.83    1.94      1.48    0.12     41.89      0.00     38.21   14.65 

 1994   365      0.00    0.00      4.84    4.84    132.00      0.01    0.59     92.23     38.72   40.89    210.37     22.06    0.76      2.43    0.62      1.50    0.10     22.65      0.00     46.53   14.40 

 1995   365      0.00  175.00      5.38    5.38     67.92      4.40   11.23    222.80    130.27    9.20      0.00     38.06    0.82     11.36    3.23      1.37    0.10     47.00      0.00     40.38   12.70 
 1996   366      0.00    0.00      6.36    6.36    131.07      0.00    0.02     83.19     37.08   45.16    168.59     27.60    0.82      4.22    1.59      1.28    0.10     20.90      0.00     36.37   16.27 

 1997   365      0.00  175.00      5.35    5.35     50.39      3.72   13.70    202.12    107.45   12.32      0.00     38.12    1.07      8.11    1.29      1.29    0.09     40.61      0.00     42.83   14.09 

 1998   365      0.00    0.00      6.03    6.03    166.73      0.32    0.53    109.63     46.45   63.13    178.46     27.30    0.92      2.48    1.01      1.29    0.09     28.93      0.00     49.63    8.85 
 1999   365      0.00  175.00      6.00    6.00     73.38      4.03    7.07    230.86    121.76   11.19      0.00     46.85    0.81      7.36    1.95      1.30    0.08     50.19      0.00     52.80    8.29 

 2000   366      0.00    0.00      5.40    5.40    153.55      0.47    0.61     77.72     39.67   72.19    177.12     23.06    0.46      3.02    1.02      1.26    0.08     25.30      0.00     41.40   12.67 

 2001   365      0.00  175.00      5.23    5.23     58.34      4.93    5.05    217.94    157.72   11.94      0.00     22.46    0.65      6.21    1.56      1.29    0.07     36.91      0.00     33.13   11.59 
 2002   365      0.00    0.00      6.08    6.08    112.15      0.00    0.26     96.30     47.47   15.17    121.25     24.05    0.99      4.36    1.66      1.20    0.07     22.03      0.00     33.92   12.43 

 2003   365      0.00  175.00      4.95    4.95     70.90      3.87   14.44    224.31    128.73   10.85      0.00     32.23    0.80      5.81    1.10      1.03    0.06     42.10      0.00     48.04    9.73 

 2004   366      0.00    0.00      6.57    6.57    126.83      0.32    0.73     72.82     33.68   48.53    210.35     26.79    0.60      3.28    1.45      1.08    0.06     25.16      0.00     34.59   15.68 
 2005   365      0.00  175.00      4.84    4.84     50.99      4.40   11.05    200.40    113.39   23.33      0.00     26.27    0.71      3.49    1.13      1.17    0.05     32.13      0.00     57.58    7.73 

 2006   365      0.00    0.00      6.27    6.27    142.04      0.64    0.81     99.15     49.86   38.57    139.80     35.48    0.67      4.94    1.44      1.26    0.05     29.26      0.00     39.63   12.55 

 2007   365      0.00  175.00      5.03    5.03     64.10      7.28    8.43    221.26    166.42   13.12      0.00     19.96    0.82      2.37    1.05      1.32    0.05     34.80      0.00     32.25    9.93 
 2008   366      0.00    0.00      6.17    6.17    116.93      0.00    0.17     79.55     41.71   35.78    229.49     19.67    0.82      3.69    1.74      1.25    0.04     15.24      0.00     33.71   11.88 

 2009   365      0.00  175.00      6.55    6.55    102.21      3.74   15.51    250.75    125.29   16.11      0.00     55.28    0.84      5.62    1.61      1.20    0.05     55.26      0.00     42.60    8.05 

 2010   365      0.00    0.00      4.08    4.08     79.96      0.46    0.72     53.50     37.47   25.51    219.65     14.00    0.42      1.45    0.58      1.01    0.04     16.27      0.00     28.43    9.57
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C.7.4 

C7 FD .YR file 
                                                                      ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

WAYNE WEATHER STATION, IL                                                        

                                                                                 
********************************************************************************  

 

 
 

  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 15:49 

 input file:   C:\DrainMod\inputs\C7_FREE.prj                   

 parameters:    free drainage              and yields calculated      

               drain spacing =    1000. cm   drain depth =  115.0 cm 

------------------------------------------------------------------------ 
 

 

 
 YEAR RAINFALL INFILTR   ET     DRAIN   RUNOFF DRYDAYS WORKDAYS  SEW    PUMPV  SLOPSP  VERTSP   LATSP  

DRN+SP 

 1981  99.94    93.19   55.76   35.26    6.75   34.00    83.27   89.3     .00     .00    2.10     .00   37.36 
 1982 126.02   109.45   56.82   50.74   16.57   41.00   106.59   12.9     .00     .00    2.31     .00   53.05 

 1983 143.36   116.26   54.50   61.12   27.09   39.00    78.00   48.9     .00     .00    2.26     .00   63.39 
 1984 129.49   111.30   51.59   54.57   17.95   67.00    80.69     .2     .00     .00    2.18     .00   56.75 

 1985 130.76   109.57   51.87   58.33   21.43   42.00    82.83   33.1     .00     .00    2.38     .00   60.71 

 1986  96.74    92.76   53.26   36.99    3.97   56.00    99.15   29.7     .00     .00    2.23     .00   39.21 
 1987  90.77    87.05   50.60   32.79    3.71   58.00   110.72   19.4     .00     .00    2.13     .00   34.92 

 1988  91.41    83.55   40.34   41.44    7.86   80.00    98.89     .0     .00     .00    2.10     .00   43.54 

 1989 123.09   105.44   55.55   47.67   17.65   39.00   100.99   34.1     .00     .00    2.24     .00   49.91 
 1990 127.10   107.96   46.98   57.68   19.15   60.00    77.05   22.7     .00     .00    2.38     .00   60.06 

 1991  89.87    80.59   44.95   35.45    9.27  100.00   110.08     .0     .00     .00    2.00     .00   37.44 

 1992  84.23    78.00   41.98   33.12    6.22   67.00    97.14   20.2     .00     .00    2.20     .00   35.32 
 1993 133.07   117.10   58.43   57.90   15.97   36.00    80.57     .0     .00     .00    2.34     .00   60.24 

 1994  96.88    91.46   49.73   39.11    5.41   54.00    95.69     .0     .00     .00    2.12     .00   41.23 

 1995 107.59    89.14   45.85   40.82   18.46   47.00    87.66   63.8     .00     .00    2.23     .00   43.05 
 1996 127.28   108.46   54.03   51.78   18.82   49.00    79.72   69.6     .00     .00    2.33     .00   54.11 

 1997 106.98    98.51   47.63   48.36    8.48   46.00    89.44   55.8     .00     .00    2.23     .00   50.59 

 1998 120.60   110.53   59.68   50.33   10.07   31.00    77.56   72.6     .00     .00    2.36     .00   52.69 
 1999 119.89   103.95   50.33   50.74   15.93   47.00   103.25   52.7     .00     .00    2.30     .00   53.04 

 2000 108.03    96.54   51.90   42.77   11.49   41.00   104.81   74.3     .00     .00    2.32     .00   45.09 

 2001 104.50    92.94   49.17   40.65   11.56   51.00   101.11   13.6     .00     .00    2.16     .00   42.81 
 2002 121.54   103.46   44.28   54.15   17.37   74.00    68.65   67.6     .00     .00    2.30     .00   56.45 

 2003  98.98    96.70   52.18   43.99    2.99   54.00    88.59   60.4     .00     .00    2.14     .00   46.13 

 2004 131.55   108.84   53.76   53.24   22.70   40.00    76.02  106.1     .00     .00    2.32     .00   55.56 

 2005  96.80    87.96   50.05   36.21    8.84   73.00   102.48   16.2     .00     .00    2.14     .00   38.34 

 2006 125.43   110.83   50.64   56.14   14.59   52.00    75.71   47.2     .00     .00    2.39     .00   58.52 

 2007 100.58    97.16   51.72   44.44    3.43   64.00   106.85     .0     .00     .00    2.08     .00   46.52 
 2008 123.39   108.81   50.85   55.40   14.59   39.00    90.62   44.9     .00     .00    2.17     .00   57.57 

 2009 130.96   123.68   59.50   61.75    7.29   35.00    52.55   57.0     .00     .00    2.39     .00   64.15 

 2010  81.58    76.98   44.37   29.64    4.61   51.00   115.73     .0     .00     .00    1.98     .00   31.62 
 

 AVG  112.28    99.94   50.94   46.75   12.34   52.23    90.75   37.1     .00     .00    2.23     .00   48.98 

 

C7 FD .YLD file  
                                                                      ----------------------------------------------------- 
          *              DRAINMOD version 6.1                 * 

          * Copyright 1980-2013 North Carolina State University * 

          ----------------------------------------------------- 
 

WAYNE WEATHER STATION, IL                                                        
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********************************************************************************  
 

 

 IF NO RESULTS WERE PRINTED , CHECK THE *.GEN FILE 
 MAKE SURE THE SIMULATION PERIOD MATCH THE *.RAI, 

 *.PET FILES . 

 
  ----------RUN STATISTICS ----------          time:  4/17/2017  @ 15:49 

 input file:   C:\DrainMod\inputs\C7_FREE.prj                   

 parameters:    free drainage              and yields calculated      
               drain spacing =    1000. cm   drain depth =  115.0 cm 

------------------------------------------------------------------------ 

 
  

  

               C:\DrainMod\crops\IL_CORN.CIN                      

  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 
       --------------   ----   ----   ----     ----------------------------------------- 

 

 
1981     17.9  21.7       125.   0. 265.        86.6    78.3   100.0   100.0    67.9 

1983     10.6  27.8       125.   0. 265.        92.1    72.2   100.0   100.0    66.4 

1985      5.1  26.4       125.   0. 265.        96.1    73.6   100.0   100.0    70.8 
1987      7.0  17.5       125.   0. 265.        94.8    82.5   100.0   100.0    78.2 

1989      6.8  25.4       125.   0. 265.        94.9    74.6   100.0   100.0    70.8 
1991       .0  65.9       125.   0. 265.       100.0    34.1   100.0   100.0    34.1 

1993       .0  12.1       125.   0. 265.       100.0    87.9   100.0   100.0    87.9 

1995     10.7  27.9       125.   0. 265.        91.9    72.1   100.0   100.0    66.3 
1997     14.0  27.8       125.   0. 265.        89.5    72.2   100.0   100.0    64.6 

1999     15.1  13.6       125.   0. 265.        88.6    86.4   100.0   100.0    76.6 

2001      3.5  20.2       125.   0. 265.        97.3    79.8   100.0   100.0    77.7 
2003     13.8  35.7       125.   0. 265.        89.7    64.3   100.0   100.0    57.6 

2005      1.3  47.2       125.   0. 265.        99.0    52.8   100.0   100.0    52.3 

2007       .0  30.9       125.   0. 265.       100.0    69.1   100.0   100.0    69.1 
2009     11.5  11.3       125.   0. 265.        91.4    88.7   100.0   100.0    81.0 

 

 AVG      7.8  27.4       125.   0. 265.        94.1    72.6   100.0   100.0    68.1 
  

  

               C:\DrainMod\crops\IL_Soyb2.cin                     
  

        SDI - STRESS    plant  plant  harv.          RELATIVE YIELDS (%) 

       excess drought   date   delay  date     excess drought  delay  salinity overall 
       --------------   ----   ----   ----     ----------------------------------------- 

 

 

1982      1.7   2.7       125.   0. 264.       100.0    84.9   100.0   100.0    84.9 

1984       .0   6.8       125.   0. 264.       100.0    62.9   100.0   100.0    62.9 

1986      3.9   5.1       125.   0. 264.       100.0    72.1   100.0   100.0    72.1 
1988       .0   7.0       125.   0. 264.       100.0    61.4   100.0   100.0    61.4 

1990      3.0   7.0       125.   0. 264.       100.0    61.7   100.0   100.0    61.7 

1992      2.6   6.3       125.   0. 264.       100.0    65.6   100.0   100.0    65.6 
1994       .0   4.1       125.   0. 264.       100.0    77.6   100.0   100.0    77.6 

1996     10.5   5.4       127.   0. 266.        95.7    70.5   100.0   100.0    67.5 

1998     12.6   1.8       125.   0. 264.        94.2    90.1   100.0   100.0    84.9 
2000     14.6   2.3       125.   0. 264.        92.8    87.5   100.0   100.0    81.2 

2002     12.8   8.8       125.   0. 264.        94.0    51.8   100.0   100.0    48.7 

2004     11.9   3.0       125.   0. 264.        94.7    83.4   100.0   100.0    79.0 
2006      7.6   5.7       125.   0. 264.        97.7    68.6   100.0   100.0    67.0 

2008      7.2   3.2       125.   0. 264.        97.9    82.2   100.0   100.0    80.5 

2010       .0   4.3       125.   0. 264.       100.0    76.3   100.0   100.0    76.3 
 

 AVG      5.9   4.9       125.   0. 264.        97.8    73.1   100.0   100.0    71.4
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C7 FD .YNP file 
ANNUAL RATES OF SIMULATED NITROGEN PROCESSES 
 ============================================ 

 

=======================================================================================================================================
===================================================================== 

 Year              Fertilizer          Rainfall   Mineral-          Immobil-   Nitrif -            Plant         N          Drainage            Runoff         Vert Seep   Denitri-   Volati-          Profile 

                  Application        Deposition   ization           ization    icat'n            Uptake  Fixation              Loss              Loss              Loss   ficat'n   lizat'n              Mass 

  

                NO3-N   NH4-N     NO3-N   NH4-N     NH4-N     NO3-N   NH4-N     NO3-N     NO3-N   NH4-N               NO3-N   NH4-N     NO3-N   NH4-N     NO3-N   NH4-N     NO3-N     

NH4-N     NO3-N   NH4-N 
  

                                              (all in Kg/ha) 

=======================================================================================================================================
===================================================================== 

  

 1981   365      0.00  175.00      5.00    5.00     29.07     21.96   58.96    158.99     60.28   18.68      0.00     51.24    1.72      2.28    0.87      1.37    0.10     28.92      0.00     71.15   16.69 
 1982   365      0.00    0.00      6.30    6.30    111.03      0.00    0.02     63.66     26.68   47.41    254.93     50.82    1.19      1.29    0.82      2.37    0.12     12.29      0.00     45.51   18.62 

 1983   365      0.00  175.00      7.17    7.17     75.14      4.50   12.22    222.64    120.21   14.50      0.00     66.23    1.51      3.36    7.34      1.70    0.11     31.34      0.00     46.31   15.12 

 1984   366      0.00    0.00      6.47    6.47    111.42      0.00    0.01     86.11     37.78   27.37    168.16     38.22    1.04      1.24    0.91      1.45    0.11     13.07      0.00     45.31   15.20 
 1985   365      0.00  175.00      6.54    6.54     74.97      9.49   12.66    224.38    134.97   16.72      0.00     53.53    0.97      1.67    1.02      1.30    0.11     36.84      0.00     36.78   13.43 

 1986   365      0.00    0.00      4.84    4.84    101.99      0.29    0.05     73.70     29.77   30.54    208.68     25.43    0.61      0.25    0.20      1.36    0.10     15.35      0.00     41.74   13.58 

 1987   365      0.00  175.00      4.54    4.54     68.73     12.12   12.31    224.66    139.58   10.95      0.00     29.63    0.48      1.77    0.17      1.10    0.09     32.85      0.00     53.28   11.80 
 1988   366      0.00    0.00      4.57    4.57     80.86      0.29    0.14     64.11     33.22   16.16    177.88     31.28    0.54      0.65    0.38      1.14    0.08     10.98      0.00     43.69   14.46 

 1989   365      0.00  175.00      6.15    6.15     92.64      9.37   12.13    242.21    150.30   21.20      0.00     40.61    0.75      1.45    0.90      1.31    0.08     31.27      0.00     56.46    8.89 
 1990   365      0.00    0.00      6.36    6.36    119.46      0.00    0.01     92.54     36.93   26.90    166.76     49.25    0.59      1.66    0.95      1.41    0.08     21.38      0.00     43.24   11.32 

 1991   365      0.00  175.00      4.49    4.49     40.84     14.60   10.15    200.51     79.53    9.95      0.00     34.13    0.35      0.67    0.47      1.25    0.06     23.03      0.00     94.20    8.54 

 1992   366      0.00    0.00      4.21    4.21    111.30      0.09    0.09     85.32     40.53   25.30    177.53     46.89    0.31      1.52    0.31      1.41    0.06     24.76      0.00     68.41   11.24 
 1993   365      0.00  175.00      6.66    6.66     70.70      5.15   10.64    224.23    149.42   15.90      0.00     60.92    0.75      1.32    0.77      2.23    0.06     30.71      0.00     48.24    8.94 

 1994   365      0.00    0.00      4.84    4.84    129.77      0.00    0.07     95.43     35.20   37.43    219.11     32.56    0.28      0.60    0.26      1.67    0.05     18.44      0.00     59.43    8.51 

 1995   365      0.00  175.00      5.38    5.38     70.61      5.42   10.48    225.65    121.85   10.17      0.00     55.35    0.35      9.68    3.19      1.41    0.04     36.61      0.00     59.21    7.47 
 1996   366      0.00    0.00      6.36    6.36    124.04      0.00    0.00     82.95     29.55   40.33    185.84     48.63    0.31      1.75    0.90      1.74    0.04     17.78      0.00     47.22   10.97 

 1997   365      0.00  175.00      5.35    5.35     59.61      5.45   13.07    214.02    106.70   12.70      0.00     52.61    0.38      3.10    0.42      1.54    0.04     33.21      0.00     63.40    8.68 

 1998   365      0.00    0.00      6.03    6.03    159.38      0.02    0.28    107.92     38.86   58.40    228.09     49.95    0.27      0.76    0.45      1.70    0.03     22.83      0.00     61.76    4.57 
 1999   365      0.00  175.00      6.00    6.00     85.16      5.92    9.13    239.18    115.51   14.40      0.00     70.10    0.29      1.80    0.81      1.64    0.03     40.71      0.00     70.42    4.88 

 2000   366      0.00    0.00      5.40    5.40    146.74      0.45    0.20     80.73     34.72   64.53    215.48     47.09    0.17      0.38    0.41      1.73    0.03     19.43      0.00     51.84    9.10 

 2001   365      0.00  175.00      5.23    5.23     62.20      7.29    6.03    223.68    155.13   12.45      0.00     41.40    0.19      1.01    0.55      1.69    0.02     27.40      0.00     46.07    6.83 
 2002   365      0.00    0.00      6.08    6.08    112.37      0.00    0.00     97.77     42.87   15.43    123.07     41.19    0.25      2.01    0.83      1.46    0.02     19.48      0.00     41.52    8.66 

 2003   365      0.00  175.00      4.95    4.95     72.81      4.71   14.00    227.19    124.37   12.72      0.00     43.65    0.34      1.56    0.35      1.18    0.02     33.03      0.00     64.67    5.44 

 2004   366      0.00    0.00      6.57    6.57    122.00      0.39    0.29     79.77     29.39   42.14    229.72     47.32    0.16      1.31    0.87      1.44    0.02     19.88      0.00     49.54    8.21 
 2005   365      0.00  175.00      4.84    4.84     55.79      5.85   10.94    202.28    113.55   23.69      0.00     37.39    0.10      1.16    0.46      1.42    0.01     28.01      0.00     68.71    4.79 

 2006   365      0.00    0.00      6.27    6.27    138.46      0.73    0.35     98.80     39.37   39.52    172.77     57.49    0.19      1.04    0.73      1.57    0.01     22.03      0.00     50.35    7.92 

 2007   365      0.00  175.00      5.03    5.03     65.92      9.38    9.02    227.32    169.35    9.76      0.00     34.02    0.17      0.32    0.19      1.47    0.01     26.80      0.00     40.77    5.98 
 2008   366      0.00    0.00      6.17    6.17    116.73      0.00    0.04     81.14     37.45   35.38    242.03     35.65    0.23      0.96    0.72      1.28    0.01     12.71      0.00     38.59    9.29 

 2009   365      0.00  175.00      6.55    6.55    102.71      4.28   14.51    253.39    121.42   17.97      0.00     70.30    0.27      1.56    0.74      1.16    0.01     43.88      0.00     55.05    4.77 

 2010   365      0.00    0.00      4.08    4.08     77.74      0.43    0.39     52.38     35.26   24.42    232.53     25.82    0.05      0.35    0.22      1.39    0.01     13.85      0.00     33.67    7.74



 

386 

APPENDIX D 

C1_CD 

number1_D_CS 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 8. 

Effects: Rain_B*sand d_space*sand clay d_space*clay Rain_B*silt Rain_B*d_depth 

silt*d_depth Rain_B*SS 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 10 88109 8810.90279 911.18 

Error  411 3974.27771 9.66978   

Uncorrected Total 421 92083     

 

Root MSE 3.10963 

Dependent Mean 13.76817 

R-Square 0.9568 

Adj R -Sq 0.9558 

AIC  1388.13046 

AICC  1388.77594 

SBC 1005.55679 

ASE (Train) 9.44009 

ASE (Validate) 8.82449 

ASE (Test) 9.27515 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Rain_B*sand 1 0.004005 0.001958 2.05 

d_space*sand 1 -0.000033644 0.000015331 -2.19 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

clay 1 0.150568 0.117729 1.28 

d_space*clay 1 -0.000040541 0.000025226 -1.61 

Rain_B*silt  1 0.009956 0.003472 2.87 

Rain_B*d_depth 1 0.001532 0.000622 2.46 

silt*d_depth 1 -0.001295 0.000745 -1.74 

Rain_B*SS 0 1 -0.367062 0.259719 -1.41 

Rain_B*SS 1 1 -0.337263 0.259550 -1.30 

Rain_B*SS 2 1 -0.312467 0.259880 -1.20 

 

 
number1_D_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  

Number of Observations Read 211 

Number of Observations Used 211 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 45875 45875 4923.16 <.0001 

Error  210 1956.80786 9.31813     

Uncorrected Total 211 47831       

 

Root MSE 3.05256 R-Square 0.9591 

Dependent Mean 14.25777 Adj R -Sq 0.9589 

Coeff Var 21.40981     
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Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 1.00234 0.01429 70.17 <.0001 

 
number1_D_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  
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C1_FD 

number1_F_CS 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 11. 

Effects: Rain_B*d_space Rain_B*sand clay d_space*clay Rain_B*silt d_space*silt 

Rain_B*d_depth clay*d_depth silt*d_depth SS Rain_B*SS 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 15 143639 9575.95328 1600.17 

Error  449 2686.96706 5.98434   

Uncorrected Total 464 146326     

 

Root MSE 2.44629 

Dependent Mean 16.78638 

R-Square 0.9816 

Adj R -Sq 0.9810 

AIC  1310.91568 

AICC  1312.13268 

SBC 907.01395 

ASE (Train) 5.79088 

ASE (Validate) 5.64356 

ASE (Test) 5.54459 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Rain_B*d_space 1 -0.000054395 0.000016851 -3.23 

Rain_B*sand 1 0.004691 0.001253 3.74 

clay 1 0.299461 0.108348 2.76 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

d_space*clay 1 -0.000141 0.000033587 -4.20 

Rain_B*silt  1 0.008611 0.002487 3.46 

d_space*silt 1 0.000112 0.000030439 3.68 

Rain_B*d_depth 1 0.002171 0.000741 2.93 

clay*d_depth 1 0.001159 0.001027 1.13 

silt*d_depth 1 -0.001630 0.000988 -1.65 

SS 0 1 -14.667426 3.514051 -4.17 

SS 1 1 -16.956171 3.549563 -4.78 

SS 2 1 -18.641525 3.742751 -4.98 

Rain_B*SS 0 1 -0.161976 0.181697 -0.89 

Rain_B*SS 1 1 -0.128385 0.181890 -0.71 

Rain_B*SS 2 1 -0.091537 0.183429 -0.50 

 
number1_F_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  

Number of Observations Read 226 

Number of Observations Used 226 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 64951 64951 11694.0 <.0001 

Error  225 1249.70255 5.55423     

Uncorrected Total 226 66201       

 

Root MSE 2.35674 R-Square 0.9811 

Dependent Mean 16.13049 Adj R -Sq 0.9810 
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Coeff Var 14.61048     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 0.99284 0.00918 108.14 <.0001 

 
number1_F_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  
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C1_CD_N 

number1_D_CS_N 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 13. 

Effects: Drain_B yield Drain_B*fert yield_0 rain_b0 yield_0*rain_b0 R 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 7 459039 65577 1589.25 

Error  1146 47287 41.26301   

Uncorrected Total 1153 506327     

 

Root MSE 6.42363 

Dependent Mean 18.72379 

R-Square 0.9066 

Adj R -Sq 0.9060 

AIC  5451.09992 

AICC  5451.22579 

SBC 4331.45078 

ASE (Train) 41.01249 

ASE (Validate) 39.42666 

ASE (Test) 41.92771 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B 1 0.847950 0.045206 18.76 

yield 1 0.034995 0.010891 3.21 

Drain_B*fert  1 0.002880 0.000175 16.48 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

yield_0 1 0.352161 0.031307 11.25 

rain_b0 1 0.062162 0.031072 2.00 

yield_0*rain_b0 1 -0.006207 0.000558 -11.12 

R 1 -6.291994 2.092419 -3.01 

 

number1_D_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  

Number of Observations Read 644 

Number of Observations Used 644 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 270680 270680 6535.65 <.0001 

Error  643 26630 41.41588     

Uncorrected Total 644 297310       

 

Root MSE 6.43552 R-Square 0.9104 

Dependent Mean 19.21149 Adj R -Sq 0.9103 

Coeff Var 33.49827     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 1.03845 0.01285 80.84 <.0001 
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number1_D_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  
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C1_FD_N 

number1_F_CS_N 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 13. 

Effects: Drain_B yield Drain_B*yield fert Drain_B*fert yield*fert yield_0 

yield_0*rain_b0 R 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 9 900125 100014 1512.58 

Error  1488 98389 66.12140   

Uncorrected Total 1497 998513     

 

Root MSE 8.13151 

Dependent Mean 23.69961 

R-Square 0.9015 

Adj R -Sq 0.9009 

AIC  7782.63694 

AICC  7782.78499 

SBC 6331.43791 

ASE (Train) 65.72387 

ASE (Validate) 67.19325 

ASE (Test) 59.75746 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B 1 0.655040 0.097512 6.72 

yield 1 0.095235 0.031002 3.07 

Drain_B*yield  1 0.000931 0.001604 0.58 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

fert  1 -0.086038 0.020332 -4.23 

Drain_B*fert  1 0.005504 0.000608 9.06 

yield*fert  1 0.000392 0.000199 1.97 

yield_0 1 0.364577 0.028226 12.92 

yield_0*rain_b0 1 -0.004446 0.000370 -12.01 

R 1 -9.574575 2.723502 -3.52 

 

number1_F_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  

Number of Observations Read 721 

Number of Observations Used 721 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 431333 431333 7234.24 <.0001 

Error  720 42929 59.62379     

Uncorrected Total 721 474262       

 

Root MSE 7.72164 R-Square 0.9095 

Dependent Mean 23.61985 Adj R -Sq 0.9094 

Coeff Var 32.69134     
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Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 0.98134 0.01154 85.05 <.0001 

 
number1_F_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  
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C2_CD 

number2_D_CS 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 10. 

Effects: Rain_B*clay d_space*clay sand*clay Rain_B*silt d_space*silt d_depth 

sand*d_depth silt*d_depth SS Rain_B*SS 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 14 219404 15672 679.64 

Error  374 8624.00693 23.05884   

Uncorrected Total 388 228028     

 

Root MSE 4.80196 

Dependent Mean 22.56219 

R-Square 0.9622 

Adj R -Sq 0.9608 

AIC  1621.30431 

AICC  1622.59463 

SBC 1286.75838 

ASE (Train) 22.22682 

ASE (Validate) 20.16640 

ASE (Test) 20.08092 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Rain_B*clay 1 0.015818 0.009093 1.74 

d_space*clay 1 -0.000505 0.000223 -2.26 

sand*clay 1 0.043884 0.025419 1.73 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Rain_B*silt  1 -0.013417 0.005607 -2.39 

d_space*silt 1 0.000280 0.000163 1.72 

d_depth 1 -1.770893 1.095678 -1.62 

sand*d_depth 1 0.018462 0.011511 1.60 

silt*d_depth 1 0.030619 0.017866 1.71 

SS 0 1 -54.092209 23.656328 -2.29 

SS 1 1 -52.642020 23.496899 -2.24 

SS 2 1 -58.354141 23.505992 -2.48 

Rain_B*SS 0 1 0.493389 0.056327 8.76 

Rain_B*SS 1 1 0.502873 0.056655 8.88 

Rain_B*SS 2 1 0.590640 0.053777 10.98 

 

number2_D_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  

Number of Observations Read 167 

Number of Observations Used 167 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 99922 99922 4990.27 <.0001 

Error  166 3323.87825 20.02336     

Uncorrected Total 167 103246       

 

Root MSE 4.47475 R-Square 0.9678 
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Dependent Mean 23.28503 Adj R -Sq 0.9676 

Coeff Var 19.21727     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 1.01752 0.01440 70.64 <.0001 

 

number2_D_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  
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C2_FD 

number2_F_CS 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 9. 

Effects: d_space*clay sand*clay Rain_B*silt sand*silt d_depth sand*d_depth 

clay*d_depth SS Rain_B*SS 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 13 433409 33339 2146.16 

Error  462 7176.87120 15.53435   

Uncorrected Total 475 440586     

 

Root MSE 3.94136 

Dependent Mean 28.71943 

R-Square 0.9837 

Adj R -Sq 0.9833 

AIC  1792.76940 

AICC  1793.68244 

SBC 1369.89249 

ASE (Train) 15.10920 

ASE (Validate) 16.18239 

ASE (Test) 14.39174 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

d_space*clay 1 -0.000129 0.000020200 -6.37 

sand*clay 1 0.050521 0.014079 3.59 

Rain_B*silt  1 -0.006738 0.001134 -5.94 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

sand*silt 1 0.025784 0.010736 2.40 

d_depth 1 0.788602 0.571727 1.38 

sand*d_depth 1 -0.005989 0.005634 -1.06 

clay*d_depth 1 -0.015947 0.013786 -1.16 

SS 0 1 -108.014183 15.206310 -7.10 

SS 1 1 -109.683462 15.215026 -7.21 

SS 2 1 -110.154843 15.246610 -7.22 

Rain_B*SS 0 1 0.770905 0.035160 21.93 

Rain_B*SS 1 1 0.796470 0.033842 23.54 

Rain_B*SS 2 1 0.813747 0.034666 23.47 

number2_F_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  

Number of Observations Read 234 

Number of Observations Used 234 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 211494 211494 14632.9 <.0001 

Error  233 3367.62615 14.45333     

Uncorrected Total 234 214862       

 

Root MSE 3.80175 R-Square 0.9843 

Dependent Mean 28.25611 Adj R -Sq 0.9843 

Coeff Var 13.45462     
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Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 0.99956 0.00826 120.97 <.0001 

 

number2_F_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  
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C2_CD_N 

number2_D_CS_N 

 
The GLMSELECT Procedure 

Selected Model 

The selected model, based on Adj R-Sq, is the model at Step 8. 

Effects: Drain_B yield Drain_B*yield fert Drain_B*fert OC rain_b0 R 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 8 684872 85609 1167.22 

Error  920 67477 73.34423   

Uncorrected Total 928 752349     

 

Root MSE 8.56412 

Dependent Mean 25.82214 

R-Square 0.9103 

Adj R -Sq 0.9095 

AIC  4923.87734 

AICC  4924.07342 

SBC 4032.54159 

ASE (Train) 72.71195 

ASE (Validate) 67.53881 

ASE (Test) 61.21128 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B 1 0.728442 0.104193 6.99 

yield 1 0.177196 0.034658 5.11 

Drain_B*yield  1 -0.003431 0.001309 -2.62 

fert  1 -0.119554 0.014273 -8.38 

Drain_B*fert  1 0.006948 0.000583 11.92 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

OC 1 -2.780638 0.538983 -5.16 

rain_b0 1 -0.063617 0.020256 -3.14 

R 1 17.973447 3.110853 5.78 

 

number2_D_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  

Number of Observations Read 470 

Number of Observations Used 470 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 315695 315695 5197.89 <.0001 

Error  469 28485 60.73533     

Uncorrected Total 470 344180       

 

Root MSE 7.79329 R-Square 0.9172 

Dependent Mean 24.58687 Adj R -Sq 0.9171 

Coeff Var 31.69694     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 0.97086 0.01347 72.10 <.0001 
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number2_D_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  
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C2_FD_N 

number2_F_CS_N 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 12. 

Effects: Drain_B Drain_B*yield fert Drain_B*fert yield*fert OC yield_0 rain_b0 

yield_0*rain_b0 R 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 10 1200055 120006 1131.86 

Error  1127 119490 106.02508   

Uncorrected Total 1137 1319545     

 

Root MSE 10.29685 

Dependent Mean 31.13773 

R-Square 0.9094 

Adj R -Sq 0.9086 

AIC  6451.55497 

AICC  6451.78964 

SBC 5362.91646 

ASE (Train) 105.09258 

ASE (Validate) 114.51421 

ASE (Test) 102.77251 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B 1 0.322992 0.083870 3.85 

Drain_B*yield  1 0.003743 0.000895 4.18 

fert  1 -0.108403 0.022177 -4.89 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B*fert  1 0.004249 0.000558 7.62 

yield*fert  1 0.000365 0.000248 1.47 

OC 1 -2.683251 0.584447 -4.59 

yield_0 1 0.618168 0.062720 9.86 

rain_b0 1 0.414446 0.048996 8.46 

yield_0*rain_b0 1 -0.007533 0.000788 -9.56 

R 1 -18.838852 4.601800 -4.09 

 

number2_F_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  

Number of Observations Read 618 

Number of Observations Used 618 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 644509 644509 6265.07 <.0001 

Error  617 63473 102.87334     

Uncorrected Total 618 707982       

 

Root MSE 10.14265 R-Square 0.9103 

Dependent Mean 30.88600 Adj R -Sq 0.9102 

Coeff Var 32.83898     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 0.99213 0.01253 79.15 <.0001 
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number2_F_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  
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C3_CD 

number3_D_CS 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 7. 

Effects: Rain_B*d_space d_space*clay sand*clay sand*silt d_depth SS Rain_B*SS 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 11 1343107 122101 4593.28 

Error  2100 55823 26.58246   

Uncorrected Total 2111 1398930     

 

Root MSE 5.15582 

Dependent Mean 23.46269 

R-Square 0.9601 

Adj R -Sq 0.9599 

AIC  9048.58206 

AICC  9048.73078 

SBC 6997.78615 

ASE (Train) 26.44394 

ASE (Validate) 25.89823 

ASE (Test) 25.83602 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Rain_B*d_space 1 -0.000031861 0.000003616 -8.81 

d_space*clay 1 0.000035968 0.000008790 4.09 

sand*clay 1 0.002004 0.001042 1.92 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

sand*silt 1 0.001686 0.001014 1.66 

d_depth 1 0.076254 0.012037 6.34 

SS 0 1 -27.207152 1.725088 -15.77 

SS 1 1 -29.509368 1.693886 -17.42 

SS 2 1 -31.372046 1.701529 -18.44 

Rain_B*SS 0 1 0.511103 0.013919 36.72 

Rain_B*SS 1 1 0.575617 0.013159 43.74 

Rain_B*SS 2 1 0.623526 0.012840 48.56 

 

number3_D_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  

Number of Observations Read 1162 

Number of Observations Used 1162 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 707507 707507 27501.3 <.0001 

Error  1161 29868 25.72636     

Uncorrected Total 1162 737376       

 

Root MSE 5.07212 R-Square 0.9595 

Dependent Mean 22.98885 Adj R -Sq 0.9595 

Coeff Var 22.06338     
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Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 0.98550 0.00594 165.84 <.0001 

 
number3_D_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  
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C3_FD 

number3_F_CS 

 
The GLMSELECT Procedure 

Selected Model 

The selected model, based on Adj R-Sq, is the model at Step 9. 

Effects: Rain_B*d_space d_space*clay sand*silt d_depth Rain_B*d_depth SS Rain_B*SS 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 11 2035106 185010 5796.92 

Error  2337 74586 31.91518   

Uncorrected Total 2348 2109692     

 

Root MSE 5.64935 

Dependent Mean 27.53119 

R-Square 0.9646 

Adj R -Sq 0.9645 

AIC  10492 

AICC  10492 

SBC 8205.66434 

ASE (Train) 31.76566 

ASE (Validate) 30.79178 

ASE (Test) 30.00544 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Rain_B*d_space 1 -0.000052597 0.000003534 -14.88 

d_space*clay 1 0.000095779 0.000007779 12.31 

sand*silt 1 0.004255 0.000389 10.94 

d_depth 1 -0.093192 0.059351 -1.57 

Rain_B*d_depth 1 0.002846 0.000764 3.72 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

SS 0 1 -19.103228 6.419628 -2.98 

SS 1 1 -18.838888 6.407643 -2.94 

SS 2 1 -21.857339 6.394745 -3.42 

Rain_B*SS 0 1 0.407529 0.082330 4.95 

Rain_B*SS 1 1 0.419546 0.082126 5.11 

Rain_B*SS 2 1 0.476966 0.081956 5.82 

 

number3_F_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  

Number of Observations Read 1178 

Number of Observations Used 1178 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 1052672 1052672 35172.3 <.0001 

Error  1177 35226 29.92899     

Uncorrected Total 1178 1087899       

 

Root MSE 5.47074 R-Square 0.9676 

Dependent Mean 27.90766 Adj R -Sq 0.9676 

Coeff Var 19.60300     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 1.01079 0.00539 187.54 <.0001 
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number3_F_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  
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C3_CD_N 

number3_D_CS_N 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 12. 

Effects: Drain_B yield Drain_B*yield fert Drain_B*fert yield*fert OC yield_0 rain_b0 R 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 10 2839222 283922 5069.49 

Error  3659 204926 56.00610   

Uncorrected Total 3669 3044149     

 

Root MSE 7.48372 

Dependent Mean 26.06541 

R-Square 0.9327 

Adj R -Sq 0.9325 

AIC  18450 

AICC  18450 

SBC 14841 

ASE (Train) 55.85345 

ASE (Validate) 53.88231 

ASE (Test) 54.03502 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B 1 0.539455 0.051747 10.42 

yield 1 -0.054117 0.017540 -3.09 

Drain_B*yield  1 0.003353 0.000673 4.99 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

fert  1 -0.019003 0.008656 -2.20 

Drain_B*fert  1 0.003303 0.000202 16.34 

yield*fert  1 -0.000580 0.000116 -4.98 

OC 1 2.903349 0.315530 9.20 

yield_0 1 -0.104403 0.008112 -12.87 

rain_b0 1 -0.054547 0.008105 -6.73 

R 1 16.216960 1.456857 11.13 

 

number3_D_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  

Number of Observations Read 1825 

Number of Observations Used 1825 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 1436711 1436711 26575.3 <.0001 

Error  1824 98609 54.06194     

Uncorrected Total 1825 1535320       

 

Root MSE 7.35268 R-Square 0.9358 

Dependent Mean 26.36977 Adj R -Sq 0.9357 

Coeff Var 27.88300     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 0.99815 0.00612 163.02 <.0001 
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number3_D_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  
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C3_FD_N 

number3_F_CS_N 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 7. 

Effects: Drain_B yield Drain_B*fert yield*fert yield_0 yield_0*rain_b0 R 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 7 4435050 633579 8264.09 

Error  3944 302373 76.66650   

Uncorrected Total 3951 4737423     

 

Root MSE 8.75594 

Dependent Mean 31.86853 

R-Square 0.9362 

Adj R -Sq 0.9361 

AIC  21105 

AICC  21105 

SBC 17196 

ASE (Train) 76.53067 

ASE (Validate) 77.73049 

ASE (Test) 74.44741 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B 1 0.809807 0.017719 45.70 

yield 1 0.084387 0.011865 7.11 

Drain_B*fert  1 0.003201 0.000181 17.67 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

yield*fert  1 -0.001153 0.000082674 -13.95 

yield_0 1 -0.062523 0.013897 -4.50 

yield_0*rain_b0 1 -0.000855 0.000118 -7.26 

R 1 13.386690 1.207971 11.08 

 

number3_F_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  

Number of Observations Read 1948 

Number of Observations Used 1948 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 2138616 2138616 28800.8 <.0001 

Error  1947 144576 74.25554     

Uncorrected Total 1948 2283191       

 

Root MSE 8.61717 R-Square 0.9367 

Dependent Mean 31.54956 Adj R -Sq 0.9366 

Coeff Var 27.31311     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 0.98573 0.00581 169.71 <.0001 
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number3_F_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  
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C4_CD 

number4_D_CS 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 22. 

Effects: d_space Rain_B*d_space Rain_B*sand d_space*sand clay Rain_B*clay 

d_space*clay sand*clay silt Rain_B*silt d_space*silt sand*silt clay*silt d_depth 

SS Rain_B*SS 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 20 1271530 63577 3557.36 

Error  2219 39658 17.87185   

Uncorrected Total 2239 1311188     

 

Root MSE 4.22751 

Dependent Mean 22.85017 

R-Square 0.9698 

Adj R -Sq 0.9695 

AIC  8716.45462 

AICC  8716.87140 

SBC 6589.73031 

ASE (Train) 17.71221 

ASE (Validate) 19.52177 

ASE (Test) 17.59903 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

d_space 1 -0.688511 0.268345 -2.57 

Rain_B*d_space 1 -0.000041549 0.000010206 -4.07 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Rain_B*sand 1 -0.154765 0.060209 -2.57 

d_space*sand 1 0.006944 0.002684 2.59 

clay 1 -3.317805 0.627554 -5.29 

Rain_B*clay 1 -0.140392 0.059854 -2.35 

d_space*clay 1 0.006810 0.002672 2.55 

sand*clay 1 0.038716 0.010000 3.87 

silt 1 -0.133825 0.158510 -0.84 

Rain_B*silt  1 -0.158662 0.060324 -2.63 

d_space*silt 1 0.006920 0.002687 2.58 

sand*silt 1 -0.000978 0.001086 -0.90 

clay*silt  1 0.052272 0.013944 3.75 

d_depth 1 0.044842 0.011892 3.77 

SS 0 1 -11.417942 9.596468 -1.19 

SS 1 1 -12.439743 9.616822 -1.29 

SS 2 1 -14.720232 9.593974 -1.53 

Rain_B*SS 0 1 15.696451 6.013794 2.61 

Rain_B*SS 1 1 15.747181 6.013361 2.62 

Rain_B*SS 2 1 15.794612 6.013250 2.63 

 
number4_D_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  

Number of Observations Read 1098 

Number of Observations Used 1098 

 
 

Note: No intercept in model. R-Square is redefined. 
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Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 654796 654796 37331.6 <.0001 

Error  1097 19241 17.53997     

Uncorrected Total 1098 674037       

 

Root MSE 4.18807 R-Square 0.9715 

Dependent Mean 23.40890 Adj R -Sq 0.9714 

Coeff Var 17.89095     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 1.01134 0.00523 193.21 <.0001 

 
number4_D_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  
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C4_FD 

number4_F_CS 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 13. 

Effects: d_space Rain_B*d_space Rain_B*sand d_space*sand Rain_B*clay d_space*clay 

Rain_B*silt d_space*silt sand*silt d_depth clay*d_depth SS Rain_B*SS 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 17 1953091 114888 4807.69 

Error  2271 54269 23.89667   

Uncorrected Total 2288 2007360     

 

Root MSE 4.88842 

Dependent Mean 28.01662 

R-Square 0.9730 

Adj R -Sq 0.9728 

AIC  9568.45179 

AICC  9568.75324 

SBC 7375.95416 

ASE (Train) 23.71912 

ASE (Validate) 24.85074 

ASE (Test) 23.53774 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

d_space 1 -1.195403 0.294038 -4.07 

Rain_B*d_space 1 -0.000036223 0.000011540 -3.14 

Rain_B*sand 1 -0.181927 0.068331 -2.66 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

d_space*sand 1 0.012020 0.002942 4.09 

Rain_B*clay 1 -0.172874 0.068041 -2.54 

d_space*clay 1 0.011797 0.002930 4.03 

Rain_B*silt  1 -0.183963 0.068423 -2.69 

d_space*silt 1 0.012020 0.002945 4.08 

sand*silt 1 -0.002287 0.001051 -2.18 

d_depth 1 0.215158 0.049324 4.36 

clay*d_depth 1 -0.003615 0.001722 -2.10 

SS 0 1 -25.677804 2.538745 -10.11 

SS 1 1 -25.434845 2.490525 -10.21 

SS 2 1 -25.489035 2.536518 -10.05 

Rain_B*SS 0 1 18.617197 6.827340 2.73 

Rain_B*SS 1 1 18.632498 6.827257 2.73 

Rain_B*SS 2 1 18.646407 6.827378 2.73 

 
number4_F_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  

Number of Observations Read 1100 

Number of Observations Used 1100 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 975069 975069 41437.8 <.0001 

Error  1099 25860 23.53093     

Uncorrected Total 1100 1000929       
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Root MSE 4.85087 R-Square 0.9742 

Dependent Mean 28.59828 Adj R -Sq 0.9741 

Coeff Var 16.96210     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 1.00567 0.00494 203.56 <.0001 

 
number4_F_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  
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C4_CD_N 

number4_D_CS_N 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 11. 

Effects: Drain_B yield Drain_B*yield fert Drain_B*fert yield*fert OC yield_0 rain_b0 

yield_0*rain_b0 R 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 11 4481301 407391 9804.10 

Error  8251 342855 41.55311   

Uncorrected Total 8262 4824156     

 

Root MSE 6.44617 

Dependent Mean 21.55634 

R-Square 0.9289 

Adj R -Sq 0.9288 

AIC  39067 

AICC  39067 

SBC 30880 

ASE (Train) 41.49779 

ASE (Validate) 39.40201 

ASE (Test) 39.80130 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B 1 1.158393 0.049203 23.54 

yield 1 0.186409 0.017054 10.93 

Drain_B*yield  1 -0.004472 0.000619 -7.22 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

fert  1 0.040313 0.006994 5.76 

Drain_B*fert  1 0.002290 0.000117 19.57 

yield*fert  1 -0.000686 0.000077803 -8.82 

OC 1 -1.056320 0.149369 -7.07 

yield_0 1 -0.259901 0.017302 -15.02 

rain_b0 1 -0.165366 0.015320 -10.79 

yield_0*rain_b0 1 0.002004 0.000198 10.14 

R 1 14.114358 0.868325 16.25 

 

number4_D_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  

Number of Observations Read 4084 

Number of Observations Used 4084 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 2249019 2249019 56502.1 <.0001 

Error  4083 162520 39.80418     

Uncorrected Total 4084 2411540       

 

Root MSE 6.30906 R-Square 0.9326 

Dependent Mean 21.57745 Adj R -Sq 0.9326 

Coeff Var 29.23911     
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Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 1.00354 0.00422 237.70 <.0001 

 
number4_D_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  
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C4_FD_N 

number4_F_CS_N 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 11. 

Effects: Drain_B yield Drain_B*yield fert Drain_B*fert yield*fert OC yield_0 rain_b0 

yield_0*rain_b0 R 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 11 6525076 593189 10553.9 

Error  8040 451894 56.20578   

Uncorrected Total 8051 6976970     

 

Root MSE 7.49705 

Dependent Mean 26.42828 

R-Square 0.9352 

Adj R -Sq 0.9351 

AIC  40502 

AICC  40502 

SBC 32526 

ASE (Train) 56.12899 

ASE (Validate) 51.71622 

ASE (Test) 54.83252 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B 1 0.952424 0.052327 18.20 

yield 1 0.076603 0.021189 3.62 

Drain_B*yield  1 -0.000760 0.000648 -1.17 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

fert  1 0.013602 0.007929 1.72 

Drain_B*fert  1 0.001394 0.000113 12.37 

yield*fert  1 -0.000353 0.000092940 -3.80 

OC 1 -1.659310 0.173202 -9.58 

yield_0 1 -0.153501 0.020974 -7.32 

rain_b0 1 -0.033010 0.018341 -1.80 

yield_0*rain_b0 1 0.000712 0.000235 3.03 

R 1 10.751683 1.029799 10.44 

 

number4_F_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  

Number of Observations Read 3933 

Number of Observations Used 3933 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 3149384 3149384 57455.7 <.0001 

Error  3932 215529 54.81409     

Uncorrected Total 3933 3364913       

 

Root MSE 7.40365 R-Square 0.9359 

Dependent Mean 26.35453 Adj R -Sq 0.9359 

Coeff Var 28.09252     
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Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 0.99368 0.00415 239.70 <.0001 

 
number4_F_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  
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C5_CD 

number5_D_CS 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 11. 

Effects: Rain_B*d_space sand Rain_B*sand Rain_B*clay sand*clay d_space*silt d_depth 

d_space*d_depth clay*d_depth SS Rain_B*SS 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 15 1619832 107989 5591.80 

Error  1855 35824 19.31201   

Uncorrected Total 1870 1655655     

 

Root MSE 4.39454 

Dependent Mean 27.82552 

R-Square 0.9784 

Adj R -Sq 0.9782 

AIC  7423.49889 

AICC  7423.79246 

SBC 5634.50429 

ASE (Train) 19.15710 

ASE (Validate) 18.88354 

ASE (Test) 17.29022 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Rain_B*d_space 1 -0.000045277 0.000008699 -5.21 

sand 1 -0.593896 0.082156 -7.23 

Rain_B*sand 1 0.002722 0.000342 7.97 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Rain_B*clay 1 -0.003153 0.001983 -1.59 

sand*clay 1 0.014524 0.002781 5.22 

d_space*silt 1 -0.000034847 0.000011988 -2.91 

d_depth 1 -0.056188 0.051952 -1.08 

d_space*d_depth 1 0.000025260 0.000009921 2.55 

clay*d_depth 1 0.002907 0.001892 1.54 

SS 0 1 -10.937260 2.244941 -4.87 

SS 1 1 -13.416358 2.180129 -6.15 

SS 2 1 -14.964914 2.233907 -6.70 

Rain_B*SS 0 1 0.471236 0.054290 8.68 

Rain_B*SS 1 1 0.541728 0.054787 9.89 

Rain_B*SS 2 1 0.588848 0.054083 10.89 

 

number5_D_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  

Number of Observations Read 969 

Number of Observations Used 969 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 829506 829506 47999.9 <.0001 

Error  968 16728 17.28142     

Uncorrected Total 969 846234       

 

Root MSE 4.15709 R-Square 0.9802 

Dependent Mean 27.74361 Adj R -Sq 0.9802 
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Coeff Var 14.98396     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 0.99445 0.00454 219.09 <.0001 

 

number5_D_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  
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C5_FD 

number5_F_CS 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 9. 

Effects: Rain_B*d_space clay Rain_B*clay d_space*silt Rain_B*d_depth 

d_space*d_depth clay*d_depth SS Rain_B*SS 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 13 2601646 200127 7818.98 

Error  1845 47223 25.59498   

Uncorrected Total 1858 2648868     

 

Root MSE 5.05915 

Dependent Mean 35.55736 

R-Square 0.9822 

Adj R -Sq 0.9820 

AIC  7897.32636 

AICC  7897.55425 

SBC 6109.18068 

ASE (Train) 25.41590 

ASE (Validate) 24.88880 

ASE (Test) 24.89386 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Rain_B*d_space 1 -0.000055906 0.000010104 -5.53 

clay 1 1.462750 0.348528 4.20 

Rain_B*clay 1 -0.006213 0.002421 -2.57 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

d_space*silt 1 -0.000073398 0.000004118 -17.83 

Rain_B*d_depth 1 0.001947 0.000582 3.34 

d_space*d_depth 1 0.000055270 0.000009740 5.67 

clay*d_depth 1 -0.004785 0.002279 -2.10 

SS 0 1 -44.981156 6.671568 -6.74 

SS 1 1 -49.275415 6.662158 -7.40 

SS 2 1 -49.908060 6.646212 -7.51 

Rain_B*SS 0 1 0.565417 0.082402 6.86 

Rain_B*SS 1 1 0.631090 0.082464 7.65 

Rain_B*SS 2 1 0.651823 0.082512 7.90 

 

number5_F_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  

Number of Observations Read 961 

Number of Observations Used 961 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 1299172 1299172 52167.2 <.0001 

Error  960 23908 24.90398     

Uncorrected Total 961 1323080       

 

Root MSE 4.99039 R-Square 0.9819 

Dependent Mean 34.88232 Adj R -Sq 0.9819 

Coeff Var 14.30636     
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Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 0.99659 0.00436 228.40 <.0001 

 
number5_F_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  
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C5_CD_N 

number5_D_CS_N 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 11. 

Effects: Drain_B yield Drain_B*yield fert Drain_B*fert yield*fert OC yield_0 rain_b0 

yield_0*rain_b0 R 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 11 3536549 321504 6606.23 

Error  4330 210728 48.66686   

Uncorrected Total 4341 3747277     

 

Root MSE 6.97616 

Dependent Mean 26.99124 

R-Square 0.9438 

Adj R -Sq 0.9436 

AIC  21219 

AICC  21219 

SBC 16946 

ASE (Train) 48.54354 

ASE (Validate) 48.10060 

ASE (Test) 45.20116 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B 1 0.879380 0.050036 17.57 

yield 1 0.151731 0.020566 7.38 

Drain_B*yield  1 -0.001744 0.000684 -2.55 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

fert  1 0.090376 0.007728 11.69 

Drain_B*fert  1 0.001839 0.000150 12.29 

yield*fert  1 -0.001205 0.000094161 -12.79 

OC 1 -4.432926 0.313969 -14.12 

yield_0 1 -0.063590 0.022902 -2.78 

rain_b0 1 0.077096 0.016768 4.60 

yield_0*rain_b0 1 -0.001247 0.000243 -5.13 

R 1 13.951887 1.338598 10.42 

 

number5_D_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  

Number of Observations Read 2165 

Number of Observations Used 2165 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 1750336 1750336 38711.3 <.0001 

Error  2164 97846 45.21514     

Uncorrected Total 2165 1848181       

 

Root MSE 6.72422 R-Square 0.9471 

Dependent Mean 26.81659 Adj R -Sq 0.9470 

Coeff Var 25.07486     
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Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 1.00293 0.00510 196.75 <.0001 

 

 
number5_D_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  
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number5_F_CS_N 

 
The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 11. 

Effects: Drain_B yield Drain_B*yield fert Drain_B*fert yield*fert OC yield_0 rain_b0 

yield_0*rain_b0 R 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 11 5969602 542691 8338.94 

Error  4974 323704 65.07917   

Uncorrected Total 4985 6293306     

 

Root MSE 8.06717 

Dependent Mean 32.83815 

R-Square 0.9486 

Adj R -Sq 0.9485 

AIC  25813 

AICC  25813 

SBC 20898 

ASE (Train) 64.93557 

ASE (Validate) 63.83594 

ASE (Test) 62.41716 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B 1 1.164712 0.048136 24.20 

yield 1 0.213601 0.022225 9.61 

Drain_B*yield  1 -0.005453 0.000617 -8.83 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

fert  1 0.044417 0.007630 5.82 

Drain_B*fert  1 0.001811 0.000144 12.61 

yield*fert  1 -0.000879 0.000100 -8.75 

OC 1 -2.337496 0.285614 -8.18 

yield_0 1 -0.174604 0.025759 -6.78 

rain_b0 1 -0.001132 0.019521 -0.06 

yield_0*rain_b0 1 -0.000465 0.000279 -1.67 

R 1 16.029263 1.403415 11.42 

 

number5_F_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  

Number of Observations Read 2523 

Number of Observations Used 2523 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 2948763 2948763 47369.9 <.0001 

Error  2522 156994 62.24974     

Uncorrected Total 2523 3105756       

 

Root MSE 7.88985 R-Square 0.9495 

Dependent Mean 32.40272 Adj R -Sq 0.9494 

Coeff Var 24.34934     
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Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 0.98734 0.00454 217.65 <.0001 

 
number5_F_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  
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The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 20. 

Effects: d_space Rain_B*d_space sand Rain_B*sand d_space*sand clay Rain_B*clay 

d_space*clay sand*clay Rain_B*silt d_space*silt clay*silt Rain_B*d_depth 

d_space*d_depth clay*d_depth silt*d_depth SS Rain_B*SS 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 22 3612528 164206 7435.32 

Error  4399 97150 22.08458   

Uncorrected Total 4421 3709678     

 

Root MSE 4.69942 

Dependent Mean 27.28469 

R-Square 0.9738 

Adj R -Sq 0.9737 

AIC  18127 

AICC  18128 

SBC 13845 

ASE (Train) 21.97468 

ASE (Validate) 22.15241 

ASE (Test) 21.44285 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

d_space 1 -1.862528 0.432328 -4.31 

Rain_B*d_space 1 -0.000051162 0.000006688 -7.65 



 

448 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

sand 1 0.304243 0.129063 2.36 

Rain_B*sand 1 -0.263178 0.089833 -2.93 

d_space*sand 1 0.018559 0.004323 4.29 

clay 1 0.374602 0.230439 1.63 

Rain_B*clay 1 -0.267416 0.089763 -2.98 

d_space*clay 1 0.018607 0.004318 4.31 

sand*clay 1 0.014240 0.002843 5.01 

Rain_B*silt  1 -0.264364 0.089797 -2.94 

d_space*silt 1 0.018601 0.004322 4.30 

clay*silt  1 0.019883 0.001852 10.73 

Rain_B*d_depth 1 0.000660 0.000358 1.84 

d_space*d_depth 1 0.000041805 0.000014258 2.93 

clay*d_depth 1 -0.005669 0.001476 -3.84 

silt*d_depth 1 0.000986 0.000797 1.24 

SS 0 1 -50.472949 8.724214 -5.79 

SS 1 1 -53.378020 8.709633 -6.13 

SS 2 1 -55.565757 8.718858 -6.37 

Rain_B*SS 0 1 26.828058 8.981595 2.99 

Rain_B*SS 1 1 26.907070 8.981590 3.00 

Rain_B*SS 2 1 26.959218 8.981704 3.00 
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number6_D_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  

Number of Observations Read 2166 

Number of Observations Used 2166 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 1797231 1797231 83786.6 <.0001 

Error  2165 46439 21.45011     

Uncorrected Total 2166 1843671       

 

Root MSE 4.63143 R-Square 0.9748 

Dependent Mean 27.39735 Adj R -Sq 0.9748 

Coeff Var 16.90465     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 1.00179 0.00346 289.46 <.0001 
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The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  
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The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 18. 

Effects: d_space Rain_B*d_space Rain_B*sand Rain_B*clay sand*clay silt Rain_B*silt 

d_space*silt sand*silt clay*silt Rain_B*d_depth d_space*d_depth clay*d_depth 

silt*d_depth SS Rain_B*SS 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 20 5183165 259158 10224.8 

Error  3613 91575 25.34603   

Uncorrected Total 3633 5274740     

 

Root MSE 5.03448 

Dependent Mean 36.17681 

R-Square 0.9826 

Adj R -Sq 0.9825 

AIC  15399 

AICC  15399 

SBC 11888 

ASE (Train) 25.20650 

ASE (Validate) 24.59456 

ASE (Test) 23.42089 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

d_space 1 -0.008399 0.002143 -3.92 

Rain_B*d_space 1 -0.000059701 0.000008028 -7.44 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Rain_B*sand 1 0.230980 0.034790 6.64 

Rain_B*clay 1 0.221980 0.034823 6.37 

sand*clay 1 0.019680 0.003592 5.48 

silt 1 -0.149908 0.157380 -0.95 

Rain_B*silt  1 0.229069 0.034851 6.57 

d_space*silt 1 0.000084623 0.000021017 4.03 

sand*silt 1 0.010295 0.002419 4.26 

clay*silt  1 0.042225 0.002722 15.51 

Rain_B*d_depth 1 0.002854 0.000396 7.20 

d_space*d_depth 1 0.000048597 0.000014845 3.27 

clay*d_depth 1 -0.005748 0.001109 -5.18 

silt*d_depth 1 -0.000906 0.000825 -1.10 

SS 0 1 -68.373945 11.918380 -5.74 

SS 1 1 -72.491286 11.920251 -6.08 

SS 2 1 -75.127769 11.951382 -6.29 

Rain_B*SS 0 1 -22.455615 3.481635 -6.45 

Rain_B*SS 1 1 -22.391376 3.481585 -6.43 

Rain_B*SS 2 1 -22.349378 3.481688 -6.42 
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number6_F_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  

Number of Observations Read 1830 

Number of Observations Used 1830 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 2595912 2595912 110872 <.0001 

Error  1829 42823 23.41354     

Uncorrected Total 1830 2638736       

 

Root MSE 4.83875 R-Square 0.9838 

Dependent Mean 36.11889 Adj R -Sq 0.9838 

Coeff Var 13.39674     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 0.99625 0.00299 332.97 <.0001 
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The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  
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The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 10. 

Effects: Drain_B yield fert Drain_B*fert yield*fert OC yield_0 rain_b0 yield_0*rain_b0 R 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 10 4037976 403798 10193.2 

Error  6877 272429 39.61453   

Uncorrected Total 6887 4310405     

 

Root MSE 6.29401 

Dependent Mean 22.87808 

R-Square 0.9368 

Adj R -Sq 0.9367 

AIC  32238 

AICC  32238 

SBC 25417 

ASE (Train) 39.55701 

ASE (Validate) 38.13232 

ASE (Test) 37.05990 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B 1 0.586545 0.011000 53.32 

yield 1 0.089226 0.006549 13.63 

fert  1 0.051803 0.005135 10.09 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B*fert  1 0.002182 0.000118 18.54 

yield*fert  1 -0.000883 0.000061903 -14.26 

OC 1 0.944136 0.201464 4.69 

yield_0 1 -0.066970 0.014662 -4.57 

rain_b0 1 -0.050035 0.008520 -5.87 

yield_0*rain_b0 1 -0.000051600 0.000141 -0.37 

R 1 8.668000 0.871316 9.95 

 

number6_CD_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  

Number of Observations Read 3374 

Number of Observations Used 3374 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 1961883 1961883 52976.9 <.0001 

Error  3373 124912 37.03279     

Uncorrected Total 3374 2086794       

 

Root MSE 6.08546 R-Square 0.9401 

Dependent Mean 22.84182 Adj R -Sq 0.9401 

Coeff Var 26.64174     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 0.99197 0.00431 230.17 <.0001 
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The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  
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The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 11. 

Effects: Drain_B yield Drain_B*yield fert Drain_B*fert yield*fert OC yield_0 rain_b0 

yield_0*rain_b0 R 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 11 6410094 582736 11188.0 

Error  7300 380226 52.08573   

Uncorrected Total 7311 6790320     

 

Root MSE 7.21704 

Dependent Mean 28.11040 

R-Square 0.9440 

Adj R -Sq 0.9439 

AIC  36224 

AICC  36224 

SBC 28986 

ASE (Train) 52.00736 

ASE (Validate) 50.30696 

ASE (Test) 50.48440 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B 1 0.735429 0.030490 24.12 

yield 1 0.149617 0.017357 8.62 

Drain_B*yield  1 -0.001611 0.000431 -3.74 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

fert  1 0.025063 0.005784 4.33 

Drain_B*fert  1 0.002046 0.000111 18.38 

yield*fert  1 -0.000794 0.000075760 -10.48 

OC 1 1.572869 0.224162 7.02 

yield_0 1 -0.143346 0.019844 -7.22 

rain_b0 1 -0.071846 0.012636 -5.69 

yield_0*rain_b0 1 0.000245 0.000191 1.28 

R 1 7.629030 0.983233 7.76 

 

number6_F_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  

Number of Observations Read 3724 

Number of Observations Used 3724 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 3296435 3296435 65297.0 <.0001 

Error  3723 187951 50.48369     

Uncorrected Total 3724 3484386       

 

Root MSE 7.10519 R-Square 0.9461 

Dependent Mean 28.23330 Adj R -Sq 0.9460 

Coeff Var 25.16598     
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Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 1.00403 0.00393 255.53 <.0001 
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The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  
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The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 18. 

Effects: d_space Rain_B*d_space sand clay Rain_B*clay d_space*clay sand*clay silt 

sand*silt clay*silt Rain_B*d_depth silt*d_depth SS Rain_B*SS 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 18 1307165 72620 4393.01 

Error  1806 29855 16.53085   

Uncorrected Total 1824 1337020     

 

Root MSE 4.06582 

Dependent Mean 25.71303 

R-Square 0.9777 

Adj R -Sq 0.9774 

AIC  6960.64740 

AICC  6961.06869 

SBC 5233.80557 

ASE (Train) 16.36772 

ASE (Validate) 16.39411 

ASE (Test) 15.97316 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

d_space 1 0.004642 0.001484 3.13 

Rain_B*d_space 1 -0.000071744 0.000010504 -6.83 

sand 1 49.887700 2.543541 19.61 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

clay 1 15.900521 1.897320 8.38 

Rain_B*clay 1 -0.002030 0.000991 -2.05 

d_space*clay 1 -0.000099723 0.000033152 -3.01 

sand*clay 1 -0.124132 0.014808 -8.38 

silt 1 21.558148 1.782748 12.09 

sand*silt 1 -0.470523 0.024163 -19.47 

clay*silt  1 0.052768 0.005733 9.20 

Rain_B*d_depth 1 0.001420 0.000487 2.91 

silt*d_depth 1 -0.001495 0.000853 -1.75 

SS 0 1 -2044.263744 176.426486 -11.59 

SS 1 1 -2046.292716 176.418563 -11.60 

SS 2 1 -2047.525756 176.395260 -11.61 

Rain_B*SS 0 1 0.255210 0.055825 4.57 

Rain_B*SS 1 1 0.327345 0.056067 5.84 

Rain_B*SS 2 1 0.371960 0.055664 6.68 

 
number7_D_CS 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  

Number of Observations Read 875 

Number of Observations Used 875 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 655317 655317 41185.1 <.0001 

Error  874 13907 15.91148     
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Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Uncorrected Total 875 669223       

 

Root MSE 3.98892 R-Square 0.9792 

Dependent Mean 26.07822 Adj R -Sq 0.9792 

Coeff Var 15.29598     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 1.01043 0.00498 202.94 <.0001 
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The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  
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The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 22. 

Effects: d_space Rain_B*d_space sand Rain_B*sand clay Rain_B*clay sand*clay silt 

Rain_B*silt d_space*silt sand*silt clay*silt Rain_B*d_depth d_space*d_depth 

clay*d_depth silt*d_depth SS Rain_B*SS 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 22 3002946 136498 5351.64 

Error  2168 55296 25.50576   

Uncorrected Total 2190 3058242     

 

Root MSE 5.05032 

Dependent Mean 36.01822 

R-Square 0.9819 

Adj R -Sq 0.9817 

AIC  9307.08908 

AICC  9307.59877 

SBC 7240.30553 

ASE (Train) 25.24954 

ASE (Validate) 25.15868 

ASE (Test) 23.33853 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

d_space 1 -0.007385 0.003550 -2.08 

Rain_B*d_space 1 -0.000078820 0.000012514 -6.30 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

sand 1 -2.803638 13.472291 -0.21 

Rain_B*sand 1 0.329087 0.118652 2.77 

clay 1 -18.978397 13.468275 -1.41 

Rain_B*clay 1 0.328307 0.118879 2.76 

sand*clay 1 -0.088552 0.010152 -8.72 

silt 1 -16.456130 13.446240 -1.22 

Rain_B*silt  1 0.334192 0.118748 2.81 

d_space*silt 1 0.000103 0.000035776 2.88 

sand*silt 1 -0.183567 0.013269 -13.83 

clay*silt  1 0.051229 0.005186 9.88 

Rain_B*d_depth 1 0.002020 0.000594 3.40 

d_space*d_depth 1 0.000017633 0.000019690 0.90 

clay*d_depth 1 0.001316 0.001552 0.85 

silt*d_depth 1 -0.001244 0.001056 -1.18 

SS 0 1 1628.000583 1345.060368 1.21 

SS 1 1 1623.460776 1345.019727 1.21 

SS 2 1 1619.528910 1345.006448 1.20 

Rain_B*SS 0 1 -32.944306 11.881545 -2.77 

Rain_B*SS 1 1 -32.867183 11.881091 -2.77 

Rain_B*SS 2 1 -32.806466 11.881011 -2.76 
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The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  

Number of Observations Read 1096 

Number of Observations Used 1096 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 1545466 1545466 66915.9 <.0001 

Error  1095 25290 23.09565     

Uncorrected Total 1096 1570756       

 

Root MSE 4.80579 R-Square 0.9839 

Dependent Mean 36.41996 Adj R -Sq 0.9839 

Coeff Var 13.19549     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 1.01387 0.00392 258.68 <.0001 
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The REG Procedure 

Model: MODEL1 
Dependent Variable: Drain_B  
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The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 11. 

Effects: Drain_B yield Drain_B*yield fert Drain_B*fert yield*fert OC yield_0 rain_b0 

yield_0*rain_b0 R 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 11 510916 46447 1956.36 

Error  872 20703 23.74146   

Uncorrected Total 883 531618     

 

Root MSE 4.87252 

Dependent Mean 23.38643 

R-Square 0.9611 

Adj R -Sq 0.9606 

AIC  3692.58875 

AICC  3692.94737 

SBC 2860.20533 

ASE (Train) 23.44570 

ASE (Validate) 21.36529 

ASE (Test) 20.95399 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B 1 -0.085866 0.162061 -0.53 

yield 1 -0.032721 0.056183 -0.58 

Drain_B*yield  1 0.011260 0.002223 5.06 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

fert  1 0.107481 0.016464 6.53 

Drain_B*fert  1 0.003246 0.000502 6.47 

yield*fert  1 -0.002037 0.000215 -9.48 

OC 1 -2.920103 0.450928 -6.48 

yield_0 1 0.373231 0.060579 6.16 

rain_b0 1 0.142073 0.037710 3.77 

yield_0*rain_b0 1 -0.003658 0.000544 -6.72 

R 1 -6.410804 2.632752 -2.44 

 

number7_CD_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  

Number of Observations Read 457 

Number of Observations Used 457 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 263473 263473 12572.0 <.0001 

Error  456 9556.46708 20.95716     

Uncorrected Total 457 273029       

 

Root MSE 4.57790 R-Square 0.9650 

Dependent Mean 23.31737 Adj R -Sq 0.9649 

Coeff Var 19.63300     
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Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 1.00868 0.00900 112.12 <.0001 
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The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  
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The GLMSELECT Procedure 

Selected Model 

 

The selected model, based on Adj R-Sq, is the model at Step 10. 

Effects: Drain_B yield Drain_B*yield fert Drain_B*fert yield*fert OC rain_b0 

yield_0*rain_b0 R 

 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value 

Model 10 1410762 141076 2904.59 

Error  1551 75332 48.57007   

Uncorrected Total 1561 1486094     

 

Root MSE 6.96922 

Dependent Mean 29.33627 

R-Square 0.9493 

Adj R -Sq 0.9490 

AIC  7634.34260 

AICC  7634.51304 

SBC 6124.87342 

ASE (Train) 48.25892 

ASE (Validate) 46.65527 

ASE (Test) 46.43026 

 

Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

Drain_B 1 1.181017 0.056222 21.01 

yield 1 0.383242 0.038042 10.07 

Drain_B*yield  1 -0.007249 0.000907 -7.99 
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Parameter Estimates 

Parameter DF Estimate Standard 

Error  

t Value 

fert  1 0.099646 0.015969 6.24 

Drain_B*fert  1 0.000564 0.000406 1.39 

yield*fert  1 -0.000878 0.000210 -4.18 

OC 1 -1.622971 0.472299 -3.44 

rain_b0 1 -0.166691 0.017502 -9.52 

yield_0*rain_b0 1 0.000212 0.000127 1.67 

R 1 -6.070288 2.798698 -2.17 

 

number7_F_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  

Number of Observations Read 824 

Number of Observations Used 824 

 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF Sum of 

Squares 

Mean 

Square 

F Value Pr > F 

Model 1 735730 735730 15828.7 <.0001 

Error  823 38254 46.48084     

Uncorrected Total 824 773984       

 

Root MSE 6.81769 R-Square 0.9506 

Dependent Mean 29.17847 Adj R -Sq 0.9505 

Coeff Var 23.36547     

 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error  

t Value Pr > |t| 

pred 1 1.00256 0.00797 125.81 <.0001 
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number7_F_CS_N 

 
The REG Procedure 

Model: MODEL1 
Dependent Variable: N_total  
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Appendix E 

C1_CD SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number1_D_CS;  

 set  midwest.mn_marsh_cs;  

if  F_level= 0 then  delete ;  

if  weir = 1 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  rain_b > 70  then  delete ;  

if  rain_b < 20  then  delete ;  

if  d_depth > 130  then  delete ;  

if  d_depth < 90  then  delete ;  

if  yield < 30  then  delete ;  

if  yield > 99.5  then  delete ;  

if  yield_0 < 30  then  delete ;  

if  yield_0 > 99.5  then  delete ;  

if  sand > 50  then  delete ;  

run ;  

 

 

proc  glmselect  data =midwest.number1_D_CS plots =all seed  = 493221001 ; * 

593495000;  * seed=617275001;   

class  SS;  

 model  drain_b = rain_b | d_space | sand | clay | silt | d_depth @ 2 

SS|rain_b @ 2 SS/ NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ 

steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number1_D_CS" ;  

 OUTPUT OUT=number1_D_CS_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number1_D_CS_test midwest.number1_D_CS_VAL 

midwest.number1_D_CS_TRAIN;  

KEEP _ROLE_  drain_b Pred Residual;  

 set  number1_D_CS_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number1_D_CS_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number1_D_CS_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number1_D_CS_VAL;  

 run ;  

 

proc  reg  data =midwest.number1_D_CS_test plots (maxpoints = none) = QQPLOT;  

model  drain_b = pred/ noint ;  

run ;  
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C1_FD SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number1_F_CS;  

 set  midwest.mn_marsh_CS;  

if  F_level= 0 then  delete ;  

if  weir = 2 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  rain_b > 70  then  delete ;  

if  rain_b < 20  then  delete ;  

if  d_depth > 130  then  delete ;  

if  d_depth < 90  then  delete ;  

if  yield < 30  then  delete ;  

if  yield > 99.5  then  delete ;  

if  yield_0 < 30  then  delete ;  

if  yield_0 > 99.5  then  delete ;  

if  sand > 50  then  delete ;  

run ;  

 

 

proc  glmselect  data =midwest.number1_F_CS plots =all seed = 152730000 ;  

class  SS;  

 model  drain_b = rain_b | d_space | sand | clay | silt | d_depth @ 2 

SS|rain_b @ 2/ NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ 

steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number1_F_CS" ;  

 OUTPUT OUT=number1_F_CS_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number1_F_CS_test midwest.number1_F_CS_VAL 

midwest.number1_F_CS_TRAIN;  

KEEP _ROLE_  drain_b Pred Residual;  

 set  number1_F_CS_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number1_F_CS_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number1_F_CS_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number1_F_CS_VAL;  

 run ;  

 

proc  reg  data =midwest.number1_F_CS_test plots (maxpoints = none) = QQPLOT;  

model  drain_b = pred/ noint ;  

run ;  
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C1_CD_N SAS CODE 
data  midwest.number1_D_CS_N;  

 set  midwest.mn_marsh_cs;  

if  weir = 1 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield < 30  then  delete ;  

if  yield_0 < 30  then  delete ;  

if  N_total > 48  then  delete ;  

if  d_depth > 130  then  delete ;  

if  d_depth < 90  then  delete ;  

if  drain_b < 1 then  delete ;  

if  rain_gs < 30  then  delete ;  

if  yield > 99  then  delete ;  

if  yield_0 > 99  then  delete ;  

if  yield < 40  and yield_0 > 99  then  delete ;  

R = rain_gs/rain_b;  

run ;  

 

proc  glmselect  data =midwest.number1_D_CS_N plots =all seed =270468000 ; * 

857943001  ;  

 

 model  N_total = drain_b | yield | fert @ 2 oc yield_0 | rain_b0 @ 2 R 

/  

 NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number1_D_CS_N" ;  

 OUTPUT OUT=number1_D_CS_N_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number1_D_CS_N_test midwest.number1_D_CS_N_VAL 

midwest.number1_D_CS_N_TRAIN;  

KEEP _ROLE_  N_total Pred Residual;  

 set  number1_D_CS_N_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number1_D_CS_N_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number1_D_CS_N_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number1_D_CS_N_VAL;  

 run ;  

 

proc  reg  data =midwest.number1_D_CS_N_test plots (maxpoints  = none) = 

QQPLOT; 

model  N_total = pred/ noint ;  

run ;  
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C1_FD_N SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number1_F_CS_N;  

 set  midwest.mn_marsh_CS;  

if  weir = 2 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield < 40  then  delete ;  

if  yield_0 < 40  then  delete ;  

if  N_total > 50  then  delete ;  

if  d_depth > 130  then  delete ;  

if  d_depth < 90  then  delete ;  

if  drain_b < 1 then  delete ;  

if  rain_gs < 30  then  delete ;  

if  yield > 99  then  delete ;  

if  yield_0 > 99  then  delete ;  

if  yield < 40  and yield_0 > 99  then  delete ;  

R = rain_gs/rain_b;  

run ;  

 

proc  glmselect  data =midwest.number1_F_CS_N plots =all seed = 245421001 ; * 

73296001;  

 

 model  N_total = drain_b | yield | fert @ 2 oc yield_0 | rain_b0 @ 2 R 

/  

 NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number1_F_CS_N" ;  

 OUTPUT OUT=number1_F_CS_N_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number1_F_CS_N_test midwest.number1_F_CS_N_VAL 

midwest.number1_F_CS_N_TRAIN;  

KEEP _ROLE_  N_total Pred Residual;  

 set  number1_F_CS_N_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number1_F_CS_N_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.n umber1_F_CS_N_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number1_F_CS_N_VAL;  

 run ;  

 

proc  reg  data =midwest.number1_F_CS_N_test plots (maxpoints = none) = 

QQPLOT; 

model  N_total = pred/ noint ;  

run ;  
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C2_CD SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number2_D_CS;  

 set  midwest.mn_stearns_cs;  

if  F_level= 0 then  delete ;  

if  weir = 1 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  d_depth > 130  then  delete ;  

if  d_depth < 90  then  delete ;  

if  drain_B< 1 then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  yield < 20  then  delete ;  

if  yield_0 < 20  then  delete ;  

run ;  

 

 

proc  glmselect  data =midwest.number2_D_CS plots =all seed = 675820001 ;  

class  SS;  

 model  drain_b = rain_b | d_space | sand | clay | silt | d_depth @ 2 

SS|rain_b @ 2/ NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ 

steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number2_D_CS" ;  

 OUTPUT OUT=number2_D_CS_out P=pred  R=Resi dual ;  

run ;  

 

Data  midwest.number2_D_CS_test midwest.number2_D_CS_VAL 

midwest.number2_D_CS_TRAIN;  

KEEP _ROLE_  drain_b Pred Residual;  

 set  number2_D_CS_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number2_D_CS_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number2_D_CS_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number2_D_CS_VAL;  

 run ;  

 

proc  reg  data =midwest.number2_D_CS_test plots (maxpoints = none) = QQPLOT;  

model  drain_b = pred/ noint ;  

run ;  
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C2_FD SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number2_F_CS;  

 set  midwest.mn_stearns_CS;  

if  F_level= 0 then  delete ;  

if  weir = 2 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  d_depth > 130  then  delete ;  

if  d_depth < 90  then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  drain_b < 4.1  then  delete ;  

if  yield < 20  then  delete ;  

if  yield_0 < 20  then  delete ;  

run ;  

 

 

proc  glmselect  data =midwest.number2_F_CS plots =all seed = 409660001 ;  

class  SS;  

 model  drain_b = rain_b | d_space | sand | clay | silt | d_depth @ 2 

SS|rain_b @ 2/ NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ 

steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 

 Title  "number2_F_CS" ;  

 OUTPUT OUT=number2_F_CS_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number2_F_CS_test midwest.number2_F_CS_VAL 

midwest.number2_F_CS_TRAIN;  

KEEP _ROLE_  drain_b Pred Residual;  

 set  number2_F_CS_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number2_F_CS_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number2_F_CS_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number2_F_CS_VAL;  

 run ;  

 

proc  reg  data =midwest.number2_F_CS_test plots (maxpoints = none) = QQPLOT;  

model  drain_b = pred/ noint ;  

run ;  
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C2_CD_N SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number2_D_CS_N;  

 set  midwest.mn_stearns_cs;  

if  weir = 1 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield < 30  then  delete ;  

if  yield_0 < 30  then  delete ;  

if  N_total > 55  then  delete ;  

if  d_depth > 130  then  delete ;  

if  d_depth < 90  then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  drain_b < 1 then  delete ;  

R = rain_gs/rain_b;  

run ;  

 

proc  glmselect  data =midwest.number2_D_CS_N plots =all seed =319028001 ; * 

810213001  ;  

 

 model  N_total = drain_b | yield | fert @ 2 oc yield_0 | rain_b0 @ 2 R 

/  

 NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number2_D_CS_N" ;  

 OUTPUT OUT=number2_D_CS_N_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number2_D_CS_N_test midwest.number2_D_CS_N_VAL 

midwest.number2_D_CS_N_TRAIN;  

KEEP _ROLE_  N_total Pred Residual;  

 set  number2_D_CS_N_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number2_D_CS_N_test;  

   if  _ROLE_ = "TRAIN"  t hen  output  midwest.number2_D_CS_N_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number2_D_CS_N_VAL;  

 run ;  

 

proc  reg  data =midwest.number2_D_CS_N_test plots (maxpoints = none) = 

QQPLOT; 

model  N_total = pred/ noint ;  

run ;  

 

 

 

 

 

 

 

 

 

 



 

482 

C2_FD_N SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number2_F_CS_N;  

 set  midwest.mn_stearns_CS;  

if  weir = 2 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield < 30  then  delete ;  

if  yield_0 < 30  then  delete ;  

if  N_total > 65  then  delete ;  

if  N_total < 5 then  delete ;  

if  d_depth > 135  then  delete ;  

if  d_depth < 85  then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  drain_b < 3 then  delete ;  

R = rain_gs/rain_b;  

run ;  

 

proc  glmselect  data =midwest.number2_F_CS_N plots =all seed  =73222000 ; * 

528401000  ;  

 

 model  N_total = drain_b | yield | fert @ 2 oc yield_0 | rain_b0 @ 2 R 

/  

 NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number2_F_CS_N" ;  

 OUTPUT OUT=number2_F_CS_N_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number2_F_CS_N_test midwest.number2_F_CS_N_VAL 

midwest.number2_F_CS_N_TRAIN;  

KEEP _ROLE_  N_total Pred Residual;  

 set  number2_F_CS_N_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number 2_F_CS_N_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number2_F_CS_N_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number2_F_CS_N_VAL;  

 run ;  

 

proc  reg  data =midwest.number2_F_CS_N_test plots (maxpoints = none) = 

QQPLOT; 

model  N_total = pred/ noint ;  

run ;  
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C3_CD SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number3_D_CS;  

 set  midwest.mn_brown_cs midwest.mn_farib_cs midwest.mn_mower_cs 

midwest.mn_ym_cs;  

if  F_level= 0 then  delete ;  

if  weir = 1 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  d_depth > 130  then  delete ;  

if  d_depth < 90  then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  yield < 20  then  delete ;  

if  yield_0 < 20  then  delete ;  

if  fert > 185  then  delete ;  

run ;  

 

 

proc  glmselect  data =midwest.number3_D_CS plots =all seed =632218001   ;  

class  SS;  

 model  drain_b = rain_b | d_space | sand | clay | silt | d_depth @ 2 

SS|rain_b @ 2/ NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ 

steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number3_D_CS" ;  

 OUTPUT OUT=number3_D_CS_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number3_D_CS_test midwest.number3_D_CS_VAL 

midwest.number3_D_CS_TRAIN;  

KEEP _ROLE_  drain_b Pred Residual;  

 set  number3_D_CS_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number3_D_CS_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number3_D_CS_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number3_D_CS_VAL;  

 run ;  

 

proc  reg  data =midwest.number3_D_CS_test plots (maxpoints = none) = QQPLOT;  

model  drain_b = pred/ noint ;  

run ;  

 

 

 

 

 

 

 

 

 

 

 



 

484 

C3_FD SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number3_F_CS;  

 set  midwest.mn_brown_CS midwest.mn_farib_CS midwest.mn_mower_CS 

midwest.mn_ym_CS;  

if  F_level= 0 then  delete ;  

if  weir = 2 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  d_depth > 130  then  delete ;  

if  d_depth < 90  then  delete ;  

if  yield < 30  then  delete ;  

if  yield_0 < 30  then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  drain_b < 1 then  delete ;  

if  N_total > 70  then  delete ;  

if  rain_b > 115  then  delete ;  

run ;  

 

 

proc  glmselect  data =midwest.number3_F_CS plots =all seed = 477994001   ;  

class  SS;  

 model  drain_b = rain_b | d_space | sand | clay | silt | d_depth @ 2 

SS|rain_b @ 2/ NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ 

steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 

 Title  "number3_F_CS" ;  

 OUTPUT OUT=number3_F_CS_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number3_F_CS_test midwest.number3_F_CS_VAL 

midwest.number3_F_CS_TRAIN;  

KEEP _ROLE_  drain_b Pred Residual;  

 set  number3_F_CS_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number3_F_CS_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number3_F_C S_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number3_F_CS_VAL;  

 run ;  

 

proc  reg  data =midwest.number3_F_CS_test plots (maxpoints = none) = QQPLOT;  

model  drain_b = pred/ noint ;  

run ;  

 

 

 

 

 

 

 



 

485 

C3_CD_N SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number3_D_CS_N;  

 set  midwest.mn_brown_cs midwest.mn_farib_cs midwest.mn_mower_cs 

midwest.mn_ym_cs;  

if  weir = 1 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield < 35  then  delete ;  

if  yield_0 < 35  then  delete ;  

if  N_total > 63  then  delete ;  

if  d_depth > 130  then  delete ;  

if  d_depth < 90  then  delete ;  

if  yield > 99  then  delete ;  

if  yield_0 > 99  then  delete ;  

if  N_total < 7 then  delete ;  

if  drain_b < 5 then  delete ;  

if  Ke > 18  then  delete ;  

if  rain_h0< 4 then  delete ;  

if  rain_b < 50  then  delete ;  

R = rain_gs/rain_b;  

run ;  

 

proc  glmselect  data =midwest.number3_D_CS_N plots =all seed =25019001 ; * 

210618001    ;  

 

 model  N_total = drain_b | yield | fert @ 2 oc yield_0 | rain_b0 @ 2 R 

/  

 NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number3_D_CS_N" ;  

 OUTPUT OUT=number3_D_CS_N_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number3_D_CS_N_test midwest.number3_D_CS_N_VAL 

midwest.number3_D_CS_N_TRAIN;  

KEEP _ROLE_  N_total Pred Residual;  

 set  number3_D_CS_N_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number3_D_CS_N_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.n umber3_D_CS_N_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number3_D_CS_N_VAL;  

 run ;  

 

proc  reg  data =midwest.number3_D_CS_N_test plots (maxpoints = none) = 

QQPLOT; 

model  N_total = pred/ noint ;  

run ;  

 

 

 

 

 



 

486 

C3_FD_N SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number3_F_CS_N;  

 set  midwest.mn_brown_CS midwest.mn_farib_CS midwest.mn_mower_CS 

midwest.mn_ym_CS;  

if  weir = 2 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield < 35  then  delete ;  

if  yield_0 < 35  then  delete ;  

if  N_total > 63  then  delete ;  

if  d_depth > 130  then  delete ;  

if  d_depth < 90  then  delete ;  

if  yield > 99  then  delete ;  

if  yield_0 > 99  then  delete ;  

if  N_total < 7 then  delete ;  

if  drain_b < 5 then  delete ;  

if  Ke > 18  then  delete ;  

if  rain_h0< 4 then  delete ;  

if  rain_b < 50  then  delete ;  

R = rain_gs/rain_b;  

run ;  

 

proc  glmselect  data =midwest.number3_F_CS_N plots =all seed =821879000 ; * 

764952000 ;  

 

 model  N_total = drain_b | yield | fert @ 2 oc yield_0 | rain_b0 @ 2 R 

/  

 NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number3_F_CS_N" ;  

 OUTPUT OUT=number3_F_CS_N_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number3_F_CS_N_test midwest.number3_F_CS_N_VAL 

midwest.number3_F_CS_N_TRAIN;  

KEEP _ROLE_  N_total Pred Residual;  

 set  number3_F_CS_N_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number3_F_CS_N_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number3_F_CS_N_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number3_F_CS_N_VAL;  

 run ;  

 

proc  reg  data =midwest.number3_F_CS_N_test plots (maxpoints = none) = 

QQPLOT; 

model  N_total = pred/ noint ;  

run ;  

 

 

 

 

 



 

487 

C4_CD SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number4_D_CS;  

 set  midwest.ia_cergor midwest.il_kane_cs midwest.ia_obrien;  

if  F_level= 0 then  delete ;  

if  weir = 1 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  rain_b = 0 then  delete ;  

if  yield < 20  then  delete ;  

if  yield_0 < 20  then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  drain_b < 5.6  then  delete ;  

if  drain_b > 46  then  delete ;  

if  rain_h0 = 0 then  delete ;  

if  rain_b > 111  then  delete ;  

if  rain_b0 > 111  then  delete ;  

run ;  

 

 

proc  glmselect  data =midwest.number4_D_CS plots =all seed  =345018000 ;  

class  SS;  

 model  drain_b = rain_b | d_space | sand | clay | silt | d_depth @ 2 

SS|rain_b @ 2/ NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ 

steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number4_D_CS" ;  

 OUTPUT OUT=number4_D_CS_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number4_D_CS_test midwest.number4_D_CS_VAL 

midwest.number4_D_CS_TRAIN;  

KEEP _ROLE_  drain_b Pred Residual;  

 set  number4_D_CS_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number4_D_CS_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number4_D_CS_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number4_D_CS_VAL;  

 run ;  

 

proc  reg  data =midwest.number4_D_CS_test plots (maxpoints = none) = QQPLOT;  

model  drain_b = pred/ noint ;  

run ;  

 

 

 

 

 

 

 

 

 



 

488 

C4_FD SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number4_F_CS;  

 set  midwest.ia_cergor midwest.il_kane_cs midwest.ia_obrien;  

if  F_level= 0 then  delete ;  

if  weir = 2 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  rain_b = 0 then  delete ;  

if  yield < 20  then  delete ;  

if  yield_0 < 20  then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  drain_b < 6.3  then  delete ;  

if  drain_b > 49  then  delete ;  

if  rain_h0 = 0 then  delete ;  

if  rain_b > 111  then  delete ;  

if  rain_b0 > 111  then  delete ;  

run ;  

 

 

proc  glmselect  data =midwest.number4_F_CS plots =all seed =784132001 ;  

class  SS;  

 model  drain_b = rain_b | d_space | sand | clay | silt | d_depth @ 2 

SS|rain_b @ 2/ NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ 

steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number4_F_CS" ;  

 OUTPUT OUT=number4_F_CS_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number4_F_CS_test midwest.number4_F_CS_VAL 

midwest.number4_F_CS_TRAIN;  

KEEP _ROLE_  drain_b Pred Residual;  

 set  number4_F_CS_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number4_F_CS_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number4_F_CS_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number4_F_CS_VAL;  

 run ;  

 

proc  reg  data =midwest.number4_F_CS_test plots (maxpoints = none) = QQPLOT;  

model  drain_b = pred/ noint ;  

run ;  

 

 

 

 

 

 

 

 



 

489 

C4_CD_N SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number4_D_CS_N;  

 set  midwest.ia_cergor midwest.ia_obrien midwest.il_kane_cs;  

if  weir = 1 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield < 30  then  delete ;  

if  yield_0 < 30  then  delete ;  

if  N_total > 100  then  delete ;  

if  d_depth > 130  then  delete ;  

if  d_depth < 90  then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

R = rain_gs/rain_b;  

run ;  

 

proc  glmselect  data =midwest.number4_D_CS_N plots =all seed = 482426001   ;  

 

 model  N_total = drain_b | yield | fert @ 2 oc yield_0 | rain_b0 @ 2 R 

/  

 NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number4_D_CS_N" ;  

 OUTPUT OUT=number4_D_CS_N_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number4_D_CS_N_test midwest.number4_D_CS_N_VAL 

midwest.number4_D_CS_N_TRAIN;  

KEEP _ROLE_  N_total Pred Residual;  

 set  number4_D_CS_N_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number4_D_CS_N_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number4_D_CS_N_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number4_D_CS_N_VAL;  

 run ;  

 

proc  reg  data =midwest.number4_D_CS_N_test plots (maxpoints = none) = 

QQPLOT; 

model  N_total = pred/ noint ;  

run ;  

 

 

 

 

 

 

 

 

 

 



 

490 

C4_FD_N SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number4_F_CS_N;  

 set  midwest.ia_cergor midwest.ia_obrien midwest.il_kane_cs;  

if  weir = 2 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield < 30  then  delete ;  

if  yield_0 < 30  then  delete ;  

if  N_total > 100  then  delete ;  

if  d_depth > 130  then  delete ;  

if  d_depth < 90  then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

R = rain_gs/rain_b;  

run ;  

 

proc  glmselect  data =midwest.number4_F_CS_N plots =all seed = 810572000   ;  

 

 model  N_total = drain_b | yield | fert @ 2 oc yield_0 | rain_b0 @ 2 R 

/  

 NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number4_F_CS_N" ;  

 OUTPUT OUT=number4_F_CS_N_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number4_F_CS_N_test midwest.number4_F_CS_N_VAL 

midwest.number4_F_CS_N_TRAIN;  

KEEP _ROLE_  N_total Pred Residual;  

 set  number4_F_CS_N_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number4_F_CS_N_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number4_F_CS_N_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number4_F_CS_N_VAL;  

 run ;  

 

proc  reg  data =midwest.number4_F_CS_N_test plots (maxpoints = none) = 

QQPLOT; 

model  N_total = pred/ noint ;  

run ;  

 

 

 

 

 

 

 

 

 

 



 

491 

C5_CD SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number5_D_CS;  

 set  midwest.ia_boone midwest.il_henry;  

if  F_level= 0 then  delete ;  

if  weir = 1 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  yield < 20  then  delete ;  

if  yield_0 < 20  then  delete ;  

run ;  

 

 

proc  glmselect  data =midwest.number5_D_CS plots =all seed = 656767000  ;  

class  SS;  

 model  drain_b = rain_b | d_space | sand | clay | silt | d_depth @ 2 

SS|rain_b @ 2/ NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ 

steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number5_D_CS" ;  

 OUTPUT OUT=number5_D_CS_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number5_D_CS_test midwest.number5_D_CS_VAL 

midwest.number5_D_CS_TRAIN;  

KEEP _ROLE_  drain_b Pred Residual;  

 set  number5_D_CS_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number5_D_CS_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number5_D_CS_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number5_D_CS_VAL;  

 run ;  

 

proc  reg  data =midwest.number5_D_CS_test plots (maxpoints = none) = QQPLOT;  

model  drain_b = pred/ noint ;  

run ;  

 

 

 

 

 

 

 

 

 

 

 

 



 

492 

C5_FD SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number5_F_CS;  

 set  midwest.ia_boone midwest.il_henry;  

if  F_level= 0 then  delete ;  

if  weir = 2 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  yield < 20  then  delete ;  

if  yield_0 < 20  then  delete ;  

run ;  

 

 

proc  glmselect  data =midwest.number5_F_CS plots =all seed =  552379001  ;  

class  SS;  

 model  drain_b = rain_b | d_space | sand | clay | silt | d_depth @ 2 

SS|rain_b @ 2/ NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ 

steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number5_F_CS" ;  

 OUTPUT OUT=number5_F_CS_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number5_F_CS_test midwest.number5_F_CS_VAL 

midwest.number5_F_CS_TRAIN;  

KEEP _ROLE_  drain_b Pred Residual;  

 set  number5_F_CS_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number5_F_CS_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number5_F_CS_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number5_F_CS_VAL;  

 run ;  

 

proc  reg  data =midwest.number5_F_CS_test plots (maxpoints = none) = QQPLOT;  

model  drain_b = pred/ noint ;  

run ;  

 

 

 

 

 

 

 

 

 

 

 

 



 

493 

C5_CD_N SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number5_D_CS_N;  

 set  midwest.ia_boone midwest.il_henry;;  

if  weir = 1 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield < 30  then  delete ;  

if  yield_0 < 30  then  delete ;  

if  N_total > 65  then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  drain_b < 3 then  delete ;  

if  sand < 5 then  delete ;  

if  N_total < 5 then  delete ;  

R = rain_gs/rain_b;  

run ;  

 

proc  glmselect  data =midwest.number5_D_CS_N plots =all seed = 989650001   ;  

 

 model  N_total = drain_b | yield | fert @ 2 oc yield_0 | rain_b0 @ 2 R 

/  

 NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number5_D_CS_N" ;  

 OUTPUT OUT=number5_D_CS_N_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number5_D_CS_N_test midwest.number5_D_CS_N_VAL 

midwest.number5_D_CS_N_TRAIN;  

KEEP _ROLE_  N_total Pred Residual;  

 set  number5_D_CS_N_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number5_D_CS_N_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number5_D_CS_N_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number5_D_CS_N_VAL;  

 run ;  

 

proc  reg  data =midwest.number5_D_CS_N_test plots (maxpoints = none) = 

QQPLOT; 

model  N_total = pred/ noint ;  

run ;  

 

 

 

 

 

 

 

 

 



 

494 

C5_FD_N SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number5_F_CS_N;  

 set  midwest.ia_boone midwest.il_henry;;  

if  weir = 2 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield < 30  then  delete ;  

if  yield_0 < 30  then  delete ;  

if  N_total > 70  then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  drain_b < 3 then  delete ;  

R = rain_gs/rain_b;  

run ;  

proc  glmselect  data =midwest.number5_F_CS_N plots =all seed = 112495001   ;  

 

 model  N_total = drain_b | yield | fert @ 2 oc yield_0 | rain_b0 @ 2 R 

/  

 NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number5_F_CS_N" ;  

 OUTPUT OUT=number5_F_CS_N_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number5_F_CS_N_test midwest.number5_F_CS_N_VAL 

midwest.number5_F_CS_N_TRAIN;  

KEEP _ROLE_  N_total Pred Residual;  

 set  number5_F_CS_N_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number5_F_CS_N_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.n umber5_F_CS_N_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number5_F_CS_N_VAL;  

 run ;  

 

proc  reg  data =midwest.number5_F_CS_N_test plots (maxpoints = none) = 

QQPLOT; 

model  N_total = pred/ noint ;  

run ;  

 

 

 

 

 

 

 

 

 

 

 

 



 

495 

C6_CD SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number6_D_CS;  

 set  midwest.il_adams midwest.il_cham midwest.il_mclean 

midwest.ia_lee;  

if  F_level= 0 then  delete ;  

if  weir = 1 then  delete ;  

if  rain_b0 = 0 then  delete ;  

run ;  

 

 

proc  glmselect  data =midwest.number6_D_CS plots =all seed = 384605001  ;  

class  SS;  

 model  drain_b = rain_b | d_space | sand | clay | silt | d_depth @ 2 

SS|rain_b @ 2/ NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ 

steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number6_D_CS" ;  

 OUTPUT OUT=number6_D_CS_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number6_D_CS_test midwest.number6_D_CS_VAL 

midwest.number6_D_CS_TRAIN;  

KEEP _ROLE_  drain_b Pred Residual;  

 set  number6_D_CS_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number6_D_CS_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number6_D_CS_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number6_D_CS_VAL;  

 run ;  

 

proc  reg  data =midwest.number6_D_CS_test plots (maxpoints = none) = QQPLOT;  

model  drain_b = pred/ noint ;  

run ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

496 

C6_FD SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number6_F_CS;  

 set  midwest.il_adams midwest.il_cham midwest.il_mclean 

midwest.ia_lee;  

if  F_level= 0 then  delete ;  

if  weir = 2 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield < 30  then  delete ;  

if  yield_0 < 30  then  delete ;  

run ;  

 

 

proc  glmselect  data =midwest.number6_F_CS plots =all seed = 318869001 ;  

class  SS;  

 model  drain_b = rain_b | d_space | sand | clay | silt | d_depth @ 2 

SS|rain_b @ 2/ NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ 

steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number6_F_CS" ;  

 OUTPUT OUT=number6_F_CS_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number6_F_CS_test midwest.number6_F_CS_VAL 

midwest.number6_F_CS_TRAIN;  

KEEP _ROLE_  drain_b Pred Residual;  

 set  number6_F_CS_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number6_F_CS_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number6_F_CS_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number6_F_CS_VAL;  

 run ;  

 

proc  reg  data =midwest.number6_F_CS_test plots (maxpoints = none) = QQPLOT;  

model  drain_b = pred/ noint ;  

run ;  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

497 

C6_CD_N SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number6_CD_CS_N;  

 set  midwest.il_adams midwest.il_cham midwest.il_mclean 

midwest.ia_lee;  

if  weir = 1 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield < 30  then  delete ;  

if  yield_0 < 34  then  delete ;  

if  N_total > 65  then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  drain_b < 1 then  delete ;  

if  OC < 1.1  then  delete ;  

if  sand < 5 then  delete ;  

R = rain_gs/rain_b;  

run ;  

 

proc  glmselect  data =midwest.number6_CD_CS_N plots =all seed =536750000  ;  

 

 model  N_total = drain_b | yield | fert @ 2 oc yield_0 | rain_b0 @ 2 R 

/  

 NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number6_CD_CS_N" ;  

 OUTPUT OUT=number6_CD_CS_N_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number6_CD_CS_N_test midwest.number6_CD_CS_N_VAL 

midwest.number6_CD_CS_N_TRAIN;  

KEEP _ROLE_  N_total Pred Residual;  

 set  number6_CD_CS_N_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number6_CD_CS_N_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number6_CD_CS_N_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number6_CD_CS_N_VAL;  

 run ;  

 

proc  reg  data =midwest.number6_CD_CS_N_test plots (maxpoints = none) = 

QQPLOT; 

model  N_total = pred/ noint ;  

run ;  

 

 

 

 

 

 

 

 



 

498 

C6_FD_N SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number6_F_CS_N;  

 set  midwest.il_adams midwest.il_cham midwest.il_mclean 

midwest.ia_lee;  

if  weir = 2 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield < 32  then  delete ;  

if  yield_0 < 32  then  delete ;  

if  N_total > 65  then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  drain_b < 3 then  delete ;  

if  OC <1.1  then  delete ;  

if  sand < 5 then  delete ;  

R = rain_gs/rain_b;  

run ;  

 

proc  glmselect  data =midwest.number6_F_CS_N plots =all seed =84884001    ;  

 

 model  N_total = drain_b | yield | fert @ 2 oc yield_0 | rain_b0 @ 2 R 

/  

 NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number6_F_CS_N" ;  

 OUTPUT OUT=number6_F_CS_N_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number6_F_CS_N_test midwest.number6_F_CS_N_VAL 

midwest.number6_F_CS_N_TRAIN;  

KEEP _ROLE_  N_total Pred Residual;  

 set  number6_F_CS_N_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number6_F_CS_N_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number6_F_CS_N_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number6_F_CS_N_VAL;  

 run ;  

 

proc  reg  data =midwest.number6_F_CS_N_test plots (maxpoints = none) = 

QQPLOT; 

model  N_total = pred/ noint ;  

run ;  

 

 

 

 

 

 

 

 



 

499 

C7_CD SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number7_D_CS;  

 set  midwest.il_jasper midwest.il_mac midwest.il_wayne;  

if  F_level= 0 then  delete ;  

if  weir = 1 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  sand < 5.1  then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  yield < 20  then  delete ;  

if  yield_0 < 20  then  delete ;  

run ;  

 

 

proc  glmselect  data =midwest.number7_D_CS plots =all seed = 791190001  ;  

class  SS;  

 model  drain_b = rain_b | d_space | sand | clay | silt | d_depth @ 2 

SS|rain_b @ 2/ NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ 

steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number7_D_CS" ;  

 OUTPUT OUT=number7_D_CS_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number7_D_CS_test midwest.number7_D_CS_VAL 

midwest.number7_D_CS_TRAIN;  

KEEP _ROLE_  drain_b Pred Residual;  

 set  number7_D_CS_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number7_D_CS_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number7_D_CS_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number7_D_CS_VAL;  

 run ;  

 

proc  reg  data =midwest.number7_D_CS_test plots (maxpoints = none) = QQPLOT;  

model  drain_b = pre d/ noint ;  

run ;  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

500 

C7_FD SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number7_F_CS;  

 set  midwest.il_jasper midwest.il_mac midwest.il_wayne;  

if  F_level= 0 then  delete ;  

if  weir = 2 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  yield <  20  then  delete ;  

if  yield_0 < 20  then  delete ;  

if  drain_b > 64  then  delete ;  

run ;  

 

 

proc  glmselect  data =midwest.number7_F_CS plots =all seed =668843000 ; * 

816054001;  

class  SS;  

 model  drain_b = rain_b | d_space | sand | clay | silt | d_depth @ 2 

SS|rain_b @ 2/ NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ 

steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number7_F_CS" ;  

 OUTPUT OUT=number7_F_CS_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number7_F_CS_test midwest.number7_F_CS_VAL 

midwest.number7_F_CS_TRAIN;  

KEEP _ROLE_  drain_b Pred Residual;  

 set  number7_F_CS_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number7_F_CS_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number7_F_CS_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number7_F_CS_VAL;  

 run ;  

 

proc  reg  data =midwest.number7_F_CS_test plots (maxpoints = none) = QQPLOT;  

model  drain_b = pred/ noint ;  

run ;  

 

 

 

 

 

 

 

 

 

 

 



 

501 

C7_CD_N SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number7_CD_CS_N;  

 set  midwest.il_jasper midwest.il_mac midwest.il_wayne;  

if  weir = 1 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  rain_b > 120  then  delete ;  

if  rain_b = 0 then  delete ;  

if  rain_b0 > 120  then  delete ;  

if  yield < 30  then  delete ;  

if  yield_0 < 50  then  delete ;  

if  N_total > 48  then  delete ;  

if  drain_b< 1 then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  drain_b < 1 then  delete ;  

if  OC < 1 then  delete ;  

if  yield_0 < 50  and yield < 50  then  delete ;  

R = rain_gs/rain_b;  

run ;  

 

 

proc  glmselect  data =midwest.number7_CD_CS_N plots =all seed =632969001 ; * 

709340001  ;  

 

 model  N_total = drain_b | yield | fert @ 2 oc yield_0 | rain_b0 @ 2 R 

/  

 NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number7_CD_CS_N" ;  

 OUTPUT OUT=number7_CD_CS_N_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number7_CD_CS_N_test midwest.number7_CD_CS_N_VAL 

midwest.number7_CD_CS_N_TRAIN;  

KEEP _ROLE_  N_total Pred Residual;  

 set  number7_CD_CS_N_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number7_CD_CS_N_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number7_CD_CS_N_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number7_CD_CS_N_VAL;  

 run ;  

 

proc  reg  data =midwest.number7_CD_CS_N_test plots (maxpoints = none) = 

QQPLOT; 

model  N_total = pred/ noint ;  

run ;  

 

 

 

 



 

502 

C7_FD_N SAS CODE 
libname  MIDWEST "C: \ Users \ fb01h_000 \ Desktop \ THESIS\ new datasets" ;  

run ;  

data  midwest.number7_F_CS_N;  

 set  midwest.il_jasper midwest.il_mac midwest.il_wayne;  

if  weir = 2 then  delete ;  

if  rain_b0 = 0 then  delete ;  

if  rain_b > 120  then  delete ;  

if  yield < 30  then  delete ;  

if  yield_0 < 30  then  delete ;  

if  N_total > 53  then  delete ;  

if  drain_b< 3 then  delete ;  

if  yield = 100  then  delete ;  

if  yield_0 = 100  then  delete ;  

if  drain_b < 1 then  delete ;  

if  OC < 1 then  delete ;  

if  yield_0 < 50  and yield < 50  then  delete ;  

R = rain_gs/rain_b;  

run ;  

 

proc  glmselect  data =midwest.number7_F_CS_N plots =all  seed=659363000 ;  

 

 model  N_total = drain_b | yield | fert @ 2 oc yield_0 | rain_b0 @ 2 R 

/  

 NOINT selection  = stepwise (select=VALIDATE choose=ADJRSQ steps= 25);  

 partition  fraction  ( test =.25  validate =.25 );  

 

 Title  "number7_F_CS_N" ;  

 OUTPUT OUT=number7_F_CS_N_out P=pred  R=Residual ;  

run ;  

 

Data  midwest.number7_F_CS_N_test midwest.number7_F_CS_N_VAL 

midwest.number7_F_CS_N_TRAIN;  

KEEP _ROLE_  N_total Pred Residual;  

 set  number7_F_CS_N_out;  

   if  _ROLE_ =  "TEST"  then   output  midwest.number7_F_CS_N_test;  

   if  _ROLE_ = "TRAIN"  then  output  midwest.number7_F_CS_N_train;  

   if  _ROLE_ = "VALIDATE"  then  output  midwest.number7_F_CS_N_VAL;  

 run ;  

 

proc  reg  data =midwest.number7_F_CS_N_test plots (maxpoints = none) = 

QQPLOT; 

model  N_total = pred/ noint ;  

run ;  

 

 


