
ABSTRACT 

CRUMBLEY, TYLER AUTRY.  Modeling Soil Erosion and Sediment Transport from Fires 
in Forested Watersheds of the South Carolina Piedmont. (Under the direction of Ge Sun).   
 
 
 Forested watersheds in the Southeastern U.S. provide high quality water vital to 

ecosystem integrity and downstream aquatic resources.  Excessive sediment from human 

activities in forested watersheds is of concern to responsible land managers.  Prescribed fire 

is a common treatment applied to Southeastern Piedmont forests and is becoming 

increasingly important under the threat of higher fuel loads, and higher intensity storm events 

from changing land uses and climate.  Several studies have been conducted to evaluate the 

impacts of fire on sedimentation processes with conflicting conclusions.  Measuring the 

amount of runoff and erosion from fire-induced forested watersheds is difficult due to the 

high variability inherent in these systems.  Erosion simulation models assist in relieving the 

time and resources consumed measuring these effects.  The process-based Water Erosion 

Prediction Project (GeoWEPP) is widely used in the Western U.S. to predict erosion 

resulting from forest fires, but has yet to be tested in Southeastern Piedmont settings.  The 

objective of this study was to evaluate the effectiveness of the GeoWEPP model in predicting 

sediment amounts from low-, moderate- and high-intensity forest fires on pine stands of the 

Sumter National Forest in the piedmont region of South Carolina.  GeoWEPP simulation 

results were compared to observed sediment production from two ongoing prescribed burn 

studies in the Enoree and Long Cane Ranger Districts.  Erosion measurements were 

conducted using 48 silt fences placed on hillslopes within 22 x 22 m plots.  The 

measurements were collected biennially following low- and high-intensity prescribed 

burnings of the forested plots.  The annual observed erosion amounts averaged 0.014 and 



0.022-kg/m (width) for the Enoree and Long Cane sites respectively. Modeling results from 

the simulations of the same sites averaged 1.94-kg/m width of fence and 0.55-kg/m (width) 

annually.  The model largely over predicted the amounts of erosion at these low levels.  

However, the average observed erosion amounts and average GeoWEPP predictions of 0.01 

t/ac/yr were well below the tolerable soil loss value (T-value) of 0.41 t/ac/yr during the 

unburned, low-, and high-intensity forest fire conditions of the treatments. Predicted erosion 

exceeded this value only for high-intensity fires followed by high-intensity storm events 

(>20-yr return periods).  These results suggest that low-intensity fires may not elevate 

sediment loading above tolerable rates; however, higher-severity fires can cause soil erosion 

and sediment loading at levels of concern in water quality degradation.  Land topography, 

fire intensity and soil surface texture type are key variables to predicting soil erosion and 

runoff.  We conclude that this model may be a useful tool to land managers for evaluating 

and predicting the effects of fire on erosion following forest fires.  This study is the first to 

evaluate the effectiveness of the GeoWEPP model in predicting runoff and sedimentation in 

Southeastern piedmont watersheds.  From this initial testing, recommendations were made to 

improve the model for applications in the Southeast.   
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1. INTRODUCTION 

1.1 SOIL EROSION IN FORESTS 

 In the Southeastern U.S., forested watersheds provide high quality water that is 

important for ecosystem integrity and downstream water uses such as supplying drinking 

water.  Most drinking water in the Southeastern U.S. originates from forested watersheds and 

many downstream aquatic habitats are reliant upon forested headwaters (Chang, 2006; Sun et 

al., 2004).  Maintaining the quality of water derived from forests is important to natural 

resource and forest managers and is often required by law.  There are however, concerns with 

the water quality of forested watersheds.  One of the main water quality concerns is non-

point source pollution.  In fact, the number one pollutant of Southern waters from 

silvicultural activities is sediment (Riekerk et al., 1989).  Sediment can carry nutrients that 

are vital to forest fertility, and in excess, can become harmful to downstream water quality 

(Ursic, 1986).    

 

 Water erosion processes drive the sedimentation processes derived from forests.  The 

erosion processes include:  detachment, transportation, and deposition (Brady and Weil, 

2000).  The detachment process is normally associated with raindrop impact and the inertial 

energies of falling raindrops.  The impacts of raindrops are largely influenced by the amount 

of vegetative cover, vegetative residue or litter, and soil surface conditions (Chang, 2006).  

The transport process, or the movement of detached soil particles, requires rainfall or runoff 

in the form of overland flow to relocate the soil particles.  The maximum amount of soil 

particles that overland flow can hold is termed the transport capacity and is a function of the 

amount and intensity of rainfall, slope gradient, and soil particle size (Brady and Weil, 2000; 
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Chang, 2006).  The deposition process of eroded soil is dependent upon the magnitude of the 

transport capacity (Chang, 2006).  Deposition can occur locally, within a few feet, or many 

miles away if the erodes sediments reach a stream or creek.                   

  

 Undisturbed forests usually have extremely low erosion rates compared with other 

land uses such as agriculture.  Patrick (1976) found in a review of 18 different forested 

watershed studies, that typical soil erosion rates for undisturbed eastern forests range from 

0.05 to 0.10 tons/acre/year.  Disturbances in natural forests can cause increases in erosion 

and sedimentation.  It is widely known that roads and skid trails generate the most forest 

erosion, but other forest disturbances such as site-preparation, clear cutting, and fire can also 

increase forest erosion rates (Chang, 2006; Grace, 2005).   

 

 A common forest operation of state and federally owned forest land is the use of 

prescribed burns to decrease wildfire fuel loads, control unwanted species, improve wildlife 

habitat, and to prepare sites for regeneration (Certini, 2005; Chang, 2006; Barrett et al., 2004; 

Ursic, 1986).  As part of the Healthy Forest Initiative launched in 2002 by President Bush, 

hazardous fuel reduction on federal lands at risk of wildfire is a priority under the National 

Fire Plan that guides the work of the USDA Forest Service and other federal agencies 

(USDA, 2007).  Most of the focus of wildfire reduction is based in the Western U.S., but the 

use of fire on the national forests of Southeast also occurs (Dale, 2006; Barrett et al., 2004).  

The Sumter National Forest of South Carolina treats 35,000 to 50,000 acres every year with 

prescribed fire for hazardous fuel reduction and maintenance burning, as well as for wildlife 

habitat, and control of unwanted species (Barrett et al., 2004).  However, only a small 
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percentage of forestland in the South Carolina and the Southeast in general is owned by 

federal and state agencies, the rest is owned by private land owners or forest industry 

(Conner et al., 2004).  Prescribed fire is not federally or state mandated for these forests and 

the suppression of fire could contribute to increased fuel load accumulation and the threat of 

higher-intensity fires occurring (Dale, 2006)  

  

 The severity of a fire is comprised of two components, intensity and duration.  The 

intensity of a fire is the “rate at which a fire produces thermal energy” and the duration is the 

length exposure to fire, or fire residence time (Certini, 2005).  Fire severity can be affected 

by antecedent soil moisture content, fuel amounts, litter and duff amounts, climatic or 

precipitation events (Neary et al., 1999; Ice et al., 2004).  There are normally three 

classifications of fire intensity and severity:  low-intensity, medium-intensity, and high-

intensity.  Low-intensity fires produce minimal charring of the litter and duff layers above 

the soil, and no soil structure changes.  Medium- or moderate-intensity result in moderate 

charring and removal of litter layers, but soil structure is usually not altered.  Under high-

intensity fire, nearly all the litter and duff layers are removed and soil heating and charring 

can alter soil structure and affect erosion processes (Ice et al., 2004).   

     

 Although the objective of forest managers is to minimize soil disturbance and surface 

runoff when managing forest stands, the severity of soil disturbance can be dictated by the 

variability of surface conditions and forest soil hydrologic conditions (Robichaud, 2000).  

Erosion in forests occurs mostly during a few extreme events each decade and most field data 

collected are likely to be well above average or well below average, depending upon the 
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absence or occurrence of extreme events during the length of the measurement period (Elliot 

and Robichaud, 2001).   

 

 Added to the temporal variability, there is also significant spatial variability in forest 

erosion from fire.  Erosion data from one region may not be applicable to another region due 

to the vast environmental variability of fire-prone ecosystems (Certini, 2005; Doerr and 

Cerda, 2005).  Sun et al. (2004) describe the effects of forest fires as removing significant 

amounts of the understory canopy, ground cover, litter and duff through combustion.  The 

removal of vegetation from fire can create temporary increases in water yield of forested 

watersheds from reduced evapotranspiration (Ice et al., 2004).  The removal of litter and 

ground cover by fire can also expose mineral soils and increase the threat of splash erosion 

from raindrops that can seal soil pores consequently reducing infiltration and creating higher 

runoff and erosion potential (Ice et al., 2004).  Further, the burning of litter and duff in high-

intensity fires can volatilize organic compounds within the soil layers and result in water 

repellency of forest soils and decreased water infiltration.  The decrease in infiltration affects 

runoff potential and therefore erosion potential (Ice et al., 2004).  This phenomenon occurs 

more regularly in the forests of the Western U.S., although a study in pine-hardwood sites of 

the Georgia Piedmont showed that despite low runoff from simulated and natural rainfall 

conditions, temporary hydrophobic conditions and subsequent water repellency of the soil 

surface layers could be observed (Shahlaee et al., 1991).  The authors attributed the 

hydrophobic conditions to dry organic substances in the unburned portions of surface layers, 

rather than volatilization from fire.  Antecedent soil moisture conditions and slope were 

major factors affecting sediment production in this study, and there was a high degree of 
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spatial variability of soil loss (Shahlaee et al., 1991).   A study of the effects of slash burning 

in the Southern Appalachian Mountains found that erosion rates were 40 times greater on 

sites treated with high-severity fire than those treated with low-intensity fire (Robichaud and 

Waldrop, 1994).  Soil moisture conditions largely determined the amount of sediment yield 

from this study.  Contrary to the effects observed in that study, another study of high-

intensity burning of logging slash on forested watersheds in the Appalachian Mountains in 

South Carolina resulted in no significant increase of sediment yields when compared to 

control treatments (Van Lear and Danielovich, 1988).          

 

 Under most prescribed fire management regimes in the Southeast, runoff and soil 

erosion are minimal and of short duration (Chang, 2006; Shahlaee et al., 1991; Sun et al., 

2004).  In a review of research studying the effects of silvicultural activities on sediment 

production in the South, Yoho (1980) also noted that prescribed fires seldom cause 

significant increases in sediment production.  This review provided the values of erosion 

rates from prescribed burns as ranging from 0.1 to 0.23 tons/acre/year for periodically burned 

forests and a range of 0.33 to 7.80 tons/acre/year for annually burned forests (Yoho, 1980).    

A study conducted in the Piedmont of South Carolina compared two successive prescribed 

burns and found no significant increase in sediment concentrations or soil export due to the 

applied management burning treatments (Douglass and Van Lear, 1983).   Other researchers 

in the Southeast have found similar results, but Sun et al., (2004) note in their synthesis of 

published literature that most fire research conducted in this region involved fires of low-to-

moderate intensity and not the unmanaged, high-intensity wildfires.  Douglass and Van Lear 

(1983) and Shahlaee et al., (1991) also concur that information available on the effects of fire 
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on sediment production is often conflicting and not well defined.  They point to several 

studies conducted in the Southeast which measured erosion due to burning that ranged from 

high amounts of soil loss (more than 7.4 t/ha/year) to little or no erosion, once again pointing 

to the variability inherent in measuring erosion from forest fires.    

 

 The use of erosion prediction models can assist in accounting for the effects of 

temporal and spatial variability and relieve the costs involved in field measurement of runoff 

and sediment.  Several models have been developed to estimate and predict runoff and 

sediment yields from a variety of land uses, such as:  agriculture, forest roads, prescribed 

burns, and wildfires.  These include the Universal Soil Loss Equation (USLE), also the 

Revised Universal Soil Loss Equation (RUSLE), USLE-GIS Hybrid models, the Chemicals, 

Runoff, and Erosion from Agricultural Management Systems (CREAMS), the Sediment 

Tool/ Watershed Characterization System, ANSWERS, and the Water Erosion Prediction 

Project (WEPP) (Thomas and Beasley, 1986; Flanagan et al., 1991; Lane et al., 1992; Sun 

and McNulty, 1998; Riedel and Vose 2002).  The USLE, RUSLE, and the models derived 

from them are empirical models developed for agricultural settings that use erosion factors 

such as:  rainfall, runoff, soil erodibility, topography, vegetative cover, and management 

type.  Empirically based models such as USLE and RUSLE do not account for deposition 

and temporal variability and the need for a process-based model led to the development of 

WEPP (Nearing et al., 1990).   
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1.2 WATER EROSION PREDICTION PROJECT (WEPP) 

 The Water Erosion Prediction Project (WEPP) is a program developed through a 

multi-agency effort to create a new technology in predicting water erosion for use by 

governmental and other organizations in soil, water and natural resources planning and 

conservation (Flanagan et al., 1991).  WEPP is a soil loss and deposition model that was 

originally designed to supplement and replace other erosion models such as the Universal 

Soil Loss Equation (USLE) or the Revised USLE (RUSLE) for applications within and 

beyond agricultural usage.  Flanagan et al., in the WEPP User Summary (1991), write:   

The model [WEPP] provides several major advantages over existing erosion prediction 

technology, including:  1) capabilities for estimating spatial and temporal distributions 

of soil loss; net soil loss for an entire hillslope or for each point on a slope profile can be 

estimated on a daily, monthly, annual, or average annual basis, and 2) since the model is 

process-based it can be applied on a broad range of conditions that may not be practical 

or economical to field test…The model is intended to accommodate spatial and temporal 

variability in topography, surface roughness, soil properties, crops and land use 

conditions on hillslopes.  

 

 WEPP is a soil loss and deposition model that predicts distributions of net soil loss 

over temporal and spatial scales in continuous simulation or by individual storm events 

(Flanagan et al., 1991).  It is available at the website: 

http://topsoil.nserl.purdue.edu/nserlweb/weppmain/.  WEPP considers not only the same 

factors as USLE and RUSLE, but adds the important variables of hydrology, water balance, 

plant growth, residue decomposition, soil consolidation, and local and regional climate 

variables (Tiwari et al., 2000).  The WEPP model has performed satisfactorily for prediction 
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of erosion and runoff from varying management and crop scenarios.  The WEPP model has 

also been compared to other models used by the USDA, such as the USLE and RUSLE and 

produced significantly similar results (Flanagan et al., 1991, Laflen, 1991, Nearing et al., 

1990, and Tiwari et al., 2000).   

 

 The WEPP model can be run in two different modes, hillslope and watershed modes.  

The hillslope mode was used in this project.  It simulates the dimensions of representative 

hillslope and applies erosion, hydrologic, and plant growth processes to the hillslope.  The 

watershed mode simulates one or more hillslopes draining into a defined channel or channels 

(Flanagan and Livingston, 1995).  The process components simulated by WEPP are the 

hydrologic, plant growth and residue, water use, soil, and ultimately erosion components.  

These components are based upon underlying equations of infiltration, detachment and 

transport, plant growth and decomposition, and finally the erosion processes (Flanagan and 

Livingston, 1995).  There are four mandatory input files necessary for WEPP to apply these 

erosion components to input variables.  These mandatory input files are climate, slope, soil, 

and management/plant.  The input files themselves contain the values and characteristics of 

the necessary variables to run the model and its underlying equations for site specific 

simulations.   Further descriptions of the input variables of these files can be found in 

Appendix A.   

 

 The outputs from WEPP model simulations give the modeler many choices for data 

comparison.  The results derived from the hillslope application are:  the main WEPP output 

of hydrologic and sediment results, a brief summary of climate, soil, management, and 
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vegetative or crop output, detachment and deposition for points on the hillslope, soil and 

climate daily values, event by event summary of precipitation and resulting storm flows, the 

water output for all meteorological and soil water values, a yield output for plants, and 

summaries of all the input files.  These results can be displayed in tabular format or used to 

create up to four graphical outputs from 100 different parameters (Flanagan and Livingston, 

1995).   The quantitative outputs of the WEPP model provide the foundation for the spatial 

outputs created by the Geo-spatial interface for WEPP.   

 

1.3 GEOSPATIAL INTERFACE FOR WEPP (GEOWEPP) 

 One of the most recently developed applications is the geospatial interface for WEPP 

(GeoWEPP), available at the website http://www.geog.buffalo.edu/~rensch/geowepp/.  This 

model is a hybrid linkage of WEPP and geographic information systems.  This linkage 

allows users to geo-reference information using a Digital Elevation Model (DEM) to create 

site-specific, model input data for use in predicting runoff and soil erosion over multiple 

spatial scales (Renschler et al., 2002).  GeoWEPP performs these tasks by combining the 

technology of WEPP with the Topography Parameterization Software (TOPAZ) within the 

software ArcView, or ArcGIS framework.  The necessary input files for GeoWEPP include a 

digital elevation model (DEM) of the appropriate study site, land use or land cover raster data 

sets, and soil raster coverages.  These data sets must be converted to ASCII format in data 

preparation, but ultimately provide the model with spatial definitions of slope, land use, and 

soil variables.  These required data are available free of charge from the NRCS Geospatial 

Data Gateway www.datagateway.nrcs.usda.gov/, or the modeler may use his or her own data.   
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 The outputs from GeoWEPP allow the user to specify a single hillslope or watershed 

or to model erosion on larger scales.  GeoWEPP produces maps based on pixilated gradients 

of erosion.  The map output displays the average annual simulation results of runoff, soil 

loss, sediment deposition, and sediment yield as compared to a specified tolerable soil loss 

value for the study area.  These outputs are strictly spatial from GeoWEPP itself, but when 

combined with the WEPP hillslope mode, provide a multifaceted tool for predicting erosion 

“hotspots” and potential areas of concern to land managers.  Further descriptions of 

GeoWEPP input and output data are located in Appendix A.   

 

 The majority of WEPP and GeoWEPP usage in forested settings has previously 

occurred in the Western U.S.  The use of WEPP in forested scenarios of the Western U.S. has 

successfully predicted erosion from forested roads and forest management activities, mostly 

through the use of internet-based versions of the WEPP program.  These successes have been 

a result of many modifications of the WEPP model and its underlying processes and the 

parameterization of input files with forested values.  The greatest successes in forested 

applications of the model are the Forest Service WEPP (FS WEPP) model applications 

available at the website http://forest.moscowfsl.wsu.edu/water/wepp.  These programs are the 

internet interfaces of:  WEPP: Road and WEPP: Road Batch for road induced erosion; 

Disturbed WEPP for rangeland, forestland and skid trails; Rock: Clime for weather 

generation; Cross Drain for road segments across buffers; WEPP FuME (fuel management) 

for fire, road networks, and management scenarios; and finally ERMiT for wildfire-induce 

erosion within forested settings (Elliot, 2004 and Elliot, 2006).  
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 Covert et al. (2005) and Wu et al. (2005) state that the WEPP model did not 

accurately simulate the hydrological processes of forested soils in its original model scripts.  

In their analyses, there were overestimations of water percolation and underestimations of 

subsurface lateral flow. The authors attributed these inaccuracies to inherent assumptions of 

isotrophy within the soil layers and the lack of restrictive layers, respectively within the 

model.  The 2006.5 version of WEPP, used in this study, includes the modifications made by 

Wu et al. (2005) to correct for these problems (Elliot, 2004, Elliot and Hall, 1997, Elliot and 

Tysdal, 1999).    

 

1.4 EROSION MODELING IN THE SOUTHEAST 

 The previous USDA Forest Service erosion modeling efforts conducted in the 

Southeast focused primarily on erosion from forested roads and Off Road Vehicle (ORV) 

trails.  One of the first attempts to develop a GIS-based erosion model in the Southeast was a 

broad-ranging management scheme approach (Sun and McNulty, 1998).  This initial 

approach gave insight to the usefulness of predicting sediment production from several land 

use activities.  Riedel and Vose (2002) employed another USLE-based, GIS erosion model 

titled:  the Sediment Tool, which was used to predict sedimentation from forest roads, but 

was unable to attain satisfactory results.  A recent study conducted in the Southern 

Appalachian region in Alabama concluded that the WEPP model adequately predicted 

sediment yields when compared to an eight-year erosion database compiled from a forested 

access road (Grace, 2005 and Grace, 2007).  Another application of WEPP in the Southeast 

used the model only for prediction of erosion from ORV trails with plans to parameterize the 

model for future use (Ayala et al., 2005). One use of the WEPP model in fire applications of 
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southeastern forests was conducted by White et al., (2003) concluded that the WEPP model 

over predicted erosion amounts on burned forests in South Carolina piedmont settings.  This 

study was conducted with minimal parameterization of the model and did not incorporate the 

geospatial capabilities of the model or recent modifications for forested hydrology.  Further 

research is needed to assess the usefulness of applied process-based models like GeoWEPP 

may be useful in predicting conditions and events when erosion from fire will be of concern 

to forest managers in the Southeast.  

 

1.5 OBJECTIVE AND SCOPE 

 The objective of this study was to evaluate the effectiveness of the GIS linked, 

process-based erosion model GeoWEPP in predicting sedimentation amounts from low-, 

moderate- and high-intensity fire and precipitation events on pine forests in the Piedmont 

region of South Carolina.  This analysis will provide an indication to Southeastern forest 

managers of the usefulness of this model in evaluating post-fire risks of runoff, soil erosion, 

and sedimentation to water quality.  This initial assessment of the GeoWEPP model required 

acquisition and transformation of GIS data, and calibration and parameterization for local 

conditions.   A collaborative agreement between the College of Charleston Department of 

Geology and Geosciences, and the USDA Forest Service Francis Marion and Sumter 

National Forests, and the USDA Forest Service Southern Research Station, Charleston SC, 

allowed for the measurement of sediment produced by prescribed burns conducted on 

Piedmont forested watersheds.  To provide validation, this study compared GeoWEPP model 

outputs to observed sediment databases from the Long Cane and Enoree Ranger districts in 

the Sumter National Forest of South Carolina.     
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2. STUDY SITES AND METHODS 

2.1 STUDY SITES AND OBSERVED EROSION DATA    

 

 The Long Cane and Enoree Ranger Districts of Sumter National Forest are both 

located in the Piedmont geographic region of South Carolina (Figure 2.1).  The Sumter 

National Forest districts are part of a historically rich landscape.  Until the middle of the 

twentieth century, decades of agriculture had degraded the soils and depleted nutrients with 

resulting gullies and erosion that have been greatly decreased by reforestation programs of 

the state and federal governments (Richter and Markewitz, 2001).  The period of government 

land recruitment and subsequent National Forest establishment converted the once severely 

eroded soils from annual disturbance systems to periodic management cycles of modern 

forestry practices (Richter and Markewitz, 2001).  Since then, these forests have been 

managed within the guidelines of the Forest Plan Prescriptions of the USDA Forest Service, 

which includes the use of prescribed burns and the adherence to regulated tolerable soil loss 

values (T-values) (White et al., 2003; Henrick, pers. comm., 15 May 2006).  T-values are an 

estimate of the total annual soil loss rates (tons/acre/year) acceptable for any management 

treatment in order to maintain sustainable land use (Brady and Weil, 2000).  Table 2.1 

depicts the forest T-value estimates for different physiographic regions of the Francis Marion 

and Sumter National Forests.  The forest T-value estimated for the worst soil conditions of 

the Sumter National Forest in the Piedmont physiographic region was 0.41 tons/acre/year.  

This value is based upon a one hundred year tolerable soil loss estimate of 4.1 tons per acre 

of land, with no more than 10 percent lost in any one year.  Therefore, during any one year, 

the rate of erosion should not exceed 0.41 tons/acre.  It is the estimated maximum amount of 
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soil loss that is allowed during management activity while still maintaining soil productivity 

(Jennings and Law, pers. comm., 6 Nov. 2006).  It does not however include other 

considerations such as, the effects of soil loss on water quality or ecosystem management.  

 

Table 2.1 Forested T-value estimates for the Francis Marion and Sumter National Forests.  

Characterization of soil conditions for different physiographic regions affected T-value 

estimates.  Estimate of 0.41 t/ac/yr for worst soil conditions in Piedmont settings.  Adapted 

from estimates of Dennis Law and Bill Hansen using the Regional Guide (1982) for 

determining the Forested T factor on the three physiographic regions (Jennings and Law, 

pers. comm., 6 Nov. 2006) 

Soil Conditions Coastal Plain 

(t/ac/yr) 

Piedmont 

(t/ac/yr) 

Mountains 

(t/ac/yr) 

Best:  Floodplain, 

alluvial, deep soils, 

high organic 

 

1.0 

 

0.83 
 

0.88 

Worst:  Ridge or 

upper slope, steeper, 

shallow soils, low 

organics 

 

0.69 

 

0.41 

 

0.35 

Average: for 

physiographic area  

 

0.90 
 

0.64 
 

0.59 
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                                                Image courtesy of USDA Forest Service Frances Marion/ Sumter Forests at http://srsfia2.fs.fed.us/images/srsfia/sc.gif 

Figure 2.1 Sumter National Forest locations.  Enoree and Long Cane Ranger Districts are 

both located in the piedmont region of South Carolina 

 

 

 The observed erosion data used for comparison of the GeoWEPP model outputs were 

acquired from two prescribed fire studies conducted within each ranger district of the Sumter 

National Forest (White, 2003; Henrick, pers. comm., 15 May 2006).  The basis for these 

studies was to assess the effects of thinning and prescribed burning on the vegetative and soil 

components of the study sites.  These objectives were accomplished by comparing untreated, 

control plots to other plots consisting of different treatment factors.  The effects of the 

treatments on the vegetative components were assessed using pre- and post- burn surveys 

measuring: basal area, species composition, and litter and duff amounts.  The soil erosion 

effects of the treatments were assessed by comparing sediment amounts collected on each 

treatment plot to the amounts obtained from the control plots.  The plots were selected within 

the Enoree study site based upon representative slope, vegetation and soil type (White et al., 

2003).  The plots within the Long Cane study site were randomly selected within the control 



 

16 

and treatment areas.  Each plot consisted of 22 x 22 yard squares designated by center-placed 

rebar.  The plots also contained random11 x 11 yard subplots in which the selected vegetative 

and forest floor surveys were conducted pre- and post-burn.  On the downslope portion of 

each plot, silt fences were installed to collect sediment moving off site of the plot.  The silt 

fences ranged from 3.7 –5.1 meters in width and were placed cross-slope (White, et al. 2003).  

Table 2.2 shows the relevant site characteristics, prescribed fire treatments, erosion rates, and 

study findings for both study sites.      

 

The Enoree Ranger District study site is located about 34.7
o
 N and 8.4

o
 W.  The 

average annual temperature is 16.6 
o
C, with an average annual precipitation amount of 1, 

173mm.  The dominant tree species is loblolly pine (Pinus taeda) with pockets of shortleaf 

pine (Pinus echinata).  Several hardwood species such as:  sweetgum (Liquidambar 

styraciflua ), red maple (Acer rubrum), oaks (Quercus spp.), and hickories (Carya spp.) are 

interspersed.  The understory typically consists of:  grasses, vines, holly (Ilex spp.), and 

immature tree species.  The Enoree site is hilly, with slopes typically ranging from 7-25%.  

The dominant soil type is Wilkes sandy loam--wooded (loamy, mixed, active, thermic, 

shallow Typic Hapludalfs) with other associated soils of Winnsboro sandy loam (fine, mixed, 

active, thermic Typic Hapludalfs) and Cecil sandy loam--forested (fine, kaolinitic, thermic 

Typic Kanhapludults)  The treatment area consists of 1,955 acres, of which 954 were burned 

under prescribed fires (Figure 2.2).  The initial study design for the Enoree site was to test 

two treatment factors (low-intensity fire and thinning) against untreated, control scenarios 

using 24 test plots in an unbalanced split plot design with burning and control plots equally 

represented and thinning embedded within both.  The design was later augmented to 
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incorporate a high-intensity prescribed fire (Henrick, pers. comm., 15 May 2006).  The 

prescribed burnings of the Enoree study sites were conducted in March of 2002 (low 

intensity) and again in April of 2005 (high intensity).   

 

The Long Cane Ranger District study site, located about 33.7
o 
N and 82.0

o 
W.  The 

average annual temperature is 15.8 
o
C, with an average annual precipitation amount of 

1,234mm.  The dominant tree species is also loblolly pine (Pinus taeda) and some shortleaf 

pine (Pinus echinata).  Hardwood species such as:  sweetgum (Liquidambar styraciflua), red 

maple (Acer rubrum), oaks (Quercus spp.), and hickories (Carya spp.) are present.  The 

understory typically consists of:  grasses, vines, holly (Ilex spp.), and immature tree species.  

The Long Cane study site is less hilly with slope gradients ranging from 5-18%.  The 

dominant soil type is the Cecil-Pacolet sandy loam--complex (fine, kaolinitic, thermic Typic 

Kanhapludults).  The treatment area consists of 754 acres, of which 630 were burned under 

prescribed treatment (Figure 2.3).  The study design of the Long Cane study sites consisted 

of 24 randomly selected test plots.  Similar to the Enoree study sites, each plot consisted of 

22 x 22 yard squares designated by center-placed rebar.  The plots also contained random11 

x 11 yard subplots in which the selected vegetative and forest floor surveys were conducted 

pre- and post-burn.  The study design of the Long Cane site differed from the Enoree site by 

incorporating a mechanical thin treatment and by quantifying and differentiating between 

fuel loads as treatments pre-burn (Henrick, pers. comm., 15 May 2006).  The burning of the 

treatment areas in the Long Cane study sites occurred in May of 2005.  
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Figures 2.2 and 2.3 Enoree and Long Cane Ranger District study sites.  The black outline 

indicates study area and the red outlines indicate burn treatment.  Silt fence locations are 

shown as triangles. 
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Table 2.2 Site characteristics, prescribed fire treatments, and erosion rates for the Enoree and 

Long Cane study sites 

 
 

 

 

2.2 DATA PREPARATION AND MODEL PARAMETERIZATION 

 The GeoWEPP model and the WEPP on a hillslope format allow the user several 

options for prediction of erosion and runoff.  Users can run the program focusing only on the 

spatial outputs of the model, or apply the WEPP on a hillslope option to produce text files for 

data comparison.  There is significant latitude with regard to the input parameters of the 

management and soil files.  The method applied to this project was to use the model strictly 

in a “user” role and apply inputs from easily accessible data sources without significant 

manipulations to the program scripts or input files.  The input data files were downloaded 

from several commonly available websites.  The required data for running the GeoWEPP 

model are:  Digital Elevation Models (DEMs) and climate input files.  These are the absolute 

minimum for running the spatial aspects of the GeoWEPP model.  The other input data, 

which help further define the WEPP model parameters include:  spatial and tabular soil files, 
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land use/land cover data, and topographic images (which are used for reference of the study 

sites).  The data used for this study include:  DEMs, climate input files, spatial land cover 

data, spatial and tabular soil files, and reference topographic images.      

 

 The USDA Geospatial Data Gateway (www.datagateway.nrcs.usda.gov/) was used to 

download the DEMs for both study sites.  The available data from the data gateway website 

allows the user to choose from two resolutions of DEMs, 30 m and 10 m for any chosen area.  

These data were downloaded in National Elevation Dataset (NED) raster format and were 

then clipped to the appropriate study area in Universal Transverse Mercator (UTM) 1983 

coordinate system and converted to ASCII (text) format for use within the model in 

accordance with the “What About my Data?” and “Advanced GeoWEPP Tools” publications 

available at the website: http://www.geog.buffalo.edu/~rensch/geowepp/ (Minkowski, 2005; 

Minkowski, 2005).  Both 30 m and 10 m resolutions were used in this study to detect 

possible differences in erosion prediction between the two resolutions. 

 

 The land cover data was downloaded simultaneously as the DEMs from the USDA 

Geospatial Data Gateway.  The land cover data available for both study sites included the 

national land cover dataset from the Data Gateway and included the US Geological Survey 

(USGS) land use classifications.  These data were also received in raster format, UTM 1983 

coordinate system and converted to ASCII text format.  The conversions allow for a 

programming script to establish a linkage in the model from USGS land use classifications to 

WEPP management rotation files.  All transformations and linkages were conducted in 

accordance with the “What About my Data?” and “Advanced GeoWEPP Tools” publications 
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(Minkowski, 2005; Minkowski, 2005).  The editing of the land cover management files was 

conducted to appropriately represent the date of prescribed treatments of the study sites in the 

simulations, as well as to represent the effects of the treatments on vegetative cover and litter 

reductions.          

 

  The spatial and tabular soil data were downloaded from the NRCS Soil Survey 

Geographic Database (SSURGO) available at the website: 

www.ncgc.nrcs.usda.gov/products/datasets/ssurgo/.  The data available from the website 

allow the user to view and download data tables and spatial coverages of soil series for 

chosen areas.  The data available are tabular and digital soil survey maps and relevant 

mapping units.  There are up to three component soils within each mapping unit with 

corresponding soil properties in tabular format.  The properties for each component soil were 

linked to the soil-mapping units and include properties similar to those found in the county 

soil survey.  These include official soil series descriptions with attributes such as:  layer 

descriptions (depth, permeability, cation exchange capacity (CEC), percent rock), typical 

locations, range in characteristics, competing series, geographic settings, drainage and 

permeability, and possible land uses (Service, 2006).  The transformations and linkages of 

spatial soil data to tabular soil information was conducted in accordance with the “What 

about my Data?” and “Advanced GeoWEPP Tools” publications (Minkowski, 2005; 

Minkowski, 2005). 

 

   The soil data used in the erosion simulations of the WEPP program were soil files 

created to represent the soil conditions of the field sites and those referenced by the 
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SSURGO spatial coverages.  These consisted of files for: unburned forest, low intensity fire, 

medium intensity fire, and high intensity fire.  Willam Elliot, David Hall, and Dayna Scheele 

of the U.S.D.A. Forest Service Rocky Mountain Research Station and San Dimas 

Technology and Development Center created the forest soil files.  These soil files are 

attached and available for use within the WEPP model under the Forest, Disturbed WEPP 

applications folder for soils (Elliot and Hall, 1997).  The forest soil files within WEPP 

provide only four soil surface texture classes: clay loam, silt loam, sandy loam, and loam.   

 

The appropriate soil files were chosen with regard to fire intensity and vegetative 

management prior to and after the applied treatments.  This parameterization consisted of 

changing certain default values within the soil layers, such as rock content and layer depths, 

but otherwise allowed the model to create or use default values for soil parameters of:  

interrill erodibility, rill erodibility, critical shear, and effective hydraulic conductivity (this 

value differs from the permeability value available in soil survey data).  Since these values 

were not included in SSURGO data, the values developed for Forest: Disturbed WEPP soils 

were included in the model soil files and used for the simulations.  These values, with regard 

to soil surface texture are shown in Table 2.3 and the soil surface values for the treatment 

effects during model simulations is shown in Table 2.4.  Using the spatial coverages 

downloaded from the NRCS SSURGO database, the appropriate forest soil surface texture 

class was chosen for each measurement plot in model simulations.  The chosen soil files were 

then edited using the WEPP window program to define known values from the NRCS 

SSURGO soil survey data of each soil surface texture class.  Example Forest Disturbed 
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WEPP low-severity soil file and an edited low-severity soil file with layer properties from 

SSURGO data are shown in Figure 2.4.    

 

Table 2.3 Soil surface properties used in WEPP simulations by soil surface texture.  Greatest 

differences were in effective hydraulic conductivity.   

 Sandy Loam Loam Silt Loam 

Interrill 

Erodibility  
(kg *s/m

4
) 

4.001e +005 4.001e +005 1e+006 

Rill Erodibility 
(s/m) 

0.0005 0.0003 0.0004 

Critical Shear 
(Pa) 

1 1 1 

Effective 

Hydraulic 

Conductivity 
(mm/hr) 

42.0 38.0 28.0 

 

 

 

 

Table 2.4 Soil surface properties used in WEPP modeling by treatment and fire intensity.  

Greatest differences were in effective hydraulic conductivity.  

 

 
Unburned, 

20 yr Forest 

Low-

Intensity 

Fire, 20 yr 

Forest 

High-

Intensity 

Fire, 20 yr 

Forest 

 Shrub Tall Grass 

Interrill 

Erodibility 
(kg *s/m

4
) 

4.001e+005 4.001e+005 4.001e+005 4.001e+005 4.001e+005 

Rill 

Erodibility 
(s/m) 

0.0005 0.0001 0.0007 0.0005 0.0005 

Critical 

Shear (Pa) 
1 1 1 1 1 

Effective 

Hydraulic 

Conductivity 
(mm/hr) 

42.01 25 16 35 30.99 
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Figure 2.4 Examples of edited soil file for use in WEPP simulations.  A.) depicts original 

Forest: Disturbed WEPP low-severity fire soil file.  B.) incorporates layer data acquired from 

SSURGO data downloads and burn effects on soil properties developed for Disturbed WEPP. 

   

 

 

A. 

B. 
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Due to a lack of observed climate parameters specific to the study sites, the climate 

files used in the model simulations were created using the Climate Generator program 

(CLIGEN), which is attached to the WEPP program.  The weather stations used to represent 

the Enoree and Long Cane study sites were Santuck 4 SE, 34.6
o
 N, 81.5

o
 W and the Johnston 

4 SW, 33.7
o
 N, 81.8

o 
W respectively.  These weather stations were both in close proximity to 

their respective study site.  The Santuck station was 8.9 miles from the Enoree study site and 

the Johnston station was 11.4 miles from the Long Cane study site.  These weather station 

data were available for reference and use within the CLIGEN weather program.  The storm 

amounts, intensities and return periods created by the program were verified using the point 

precipitation frequency estimates from NOAA Atlas 14, available at the website:  

http://dipper.nws.noaa.gov/hdsc/pfds/.        

 

 To represent the study conditions of the Long Cane and Enoree sites as accurately as 

possible, the GeoWEPP library management files were parameterized specific to the study 

sites (Table 1.2) and applied within the model.  The DEM and climate files were not altered 

during the parameterization process.  The land use/management files were changed to reflect 

the actual dates and treatment results of the prescribed burns.  This was accomplished by 

using a baseline forested management rotation file downloaded from the GeoWEPP program 

and inserting the appropriate burn events and cover reductions.  The creation of rotation files 

that simulates actual treatments is facilitated by the WEPP program’s management editor 

function (Figure 2.5).  The editing of the management files was conducted to appropriately 

represent the date of prescribed treatment on the study sites in the simulations, as well as to 
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represent the effects of the treatment on vegetative cover and litter reductions shown in Table 

2.1.        

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.5 Example of edited management files for use in WEPP simulations.  A.) original 

20-yr forest rotation file.  B.) depicts burning treatment dates and effects on vegetation and 

litter removal.   

 

A. 

B. 
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 The results produced by the GeoWEPP program most comparable to the observed 

estimates of erosion (Table 1.2) were obtained through the use of representative hillslopes.  

These hillslopes were obtained by the use of the Topaz program embedded in GeoWEPP.  

This software delineates flowpaths, channels, watersheds, and sub-watersheds represented as 

hillslopes.  Representative hillslopes derived from 30 m and 10 m resolutions were compared 

to each other through the use of SAS’s JMP version 6.0 to determine significant differences 

between resolutions.   

 

 Observed erosion rates obtained from the silt fences were measured in grams of 

sediment per unit area (g/m
2
) on plots sizes ranging from 40-321 m

2
.  Not all silt fences 

received specific contributing area calculations, but the width of each fence was known.  

Therefore, the measured erosion data (Table 1.2) were then converted to kilograms per unit 

width of silt fence (kg/m) in order to directly compare them to the model outputs.  The main 

WEPP output creates an average value of sediment yield from the entire hillslope in 

kilograms per meter of width (kg/m) for each representative hillslope.  The GPS point 

location of each silt fence was then overlaid upon the subwatershed layers of the spatial 

GeoWEPP output in order to select the appropriate representative hillslope (Figure 2.6).  The 

GeoWEPP climate, management, and soil files were then changed to most accurately 

represent the erosion measurement methods or the risk assessment scenarios.  The tabular 

main WEPP output and the spatial GeoWEPP outputs were then created to compare to the 

observed erosion data.  Table 2.5 defines the localized input files used to compare the study 

treatments. The spatial output of the GeoWEPP version created a comparison to T-values on 
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the scales of watershed and subcatchments as well as at the same scale of the input DEM 

pixels.    

                               

Figure 2.6 GPS points and watershed overlays within Enoree study site. 

Plots shown within watershed are: EN 9,10,16,20, and 22. 
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Figure 2.7 Example of WEPP Representative hillslopes, 3-D and detailed versions shown.  

a.) 3-D version shows soil, slope, management, and climate files used.  b.) Detailed 2-D 

version shows hillslope segment dimensions, and slope gradients.  

 

 

 In order to analyze the model predictions based upon high-fire intensity and high-

precipitation intensity, the GeoWEPP library files of management and climate used in the 

simulations were changed in order to hypothetically simulate the risks posed by such events, 

and the reaction of the model under those circumstances.  These scenarios included:  

A. 

B. 
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prescribed burning, moderated intensity fire, high-intensity fire, and extreme storm 

precipitations based upon return periods of 2, 5, 10, and 20 year probabilities.  Table 2.2 

defines the model input files used to simulate the high-intensity scenarios.  Since slope is a 

predetermined influence on erosion processes, one representative hillslope was used for the 

simulations of high-intensity events.  This representative hillslope contained slope gradients 

ranging from 2 to 20% that were similar to the study site slope ranges (Table 2.2) and was 

similar to most hillslopes created by GeoWEPP within the two study sites (Figure 2.7).   

Another variable in erosion modeling processes is soil type.  Since the predominate surface 

soil type of these study sites is sandy loam one set of model runs was used with the sandy 

loam soil type, changing only burn intensity.  A second set of model predictions was created 

using the other common surface soil types of loam and silt/clay loam as affected by storm 

and fire intensity (Figures 3.8, 3.9, and 3.10 of results section).  Since antecedent soil 

moisture conditions were reported in the literature as being a key factor to the amount of 

sediment produced after forest fires, the initial saturation percentage of the low-intensity fire 

sandy loam was tested for sensitivity.     
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Table 2.5 Input data for model scenarios indicating parameterization for local conditions and 

study treatments as compared to observed study parameters.   

Actual 

Treatment 

WEPP 

Management File 
WEPP Soil File 

Burn 

Event 

Litter 

Removed 

Standing 

Residue 

Removed 

Control 20 year forest 20 year forest None None  

Lowfuel Burn LC Thin and Burn 
Low severity fire 

shrub 
Year 2 25% 10% 

Highfuel Burn LC Burn only Low severity fire Year 2 25% 10% 

Mechanical 

Thin and Burn 

LC Mech. Thin 

and Burn 

Low severity fire 

tall grass 
Year 2 25% 10% 

Thin EN Thin Shrub None None None 

Thin and Burn EN Thin and Burn 
Low severity fire 

shrub 

Years 2 

and 5 
25% 10% 

Burn only EN Burn only Low severity fire 
Years 2 

and 5 
25% 10% 

 

 

Table 2.6 Model scenarios for simulation of high-intensity precipitation events.  50 yr 

simulations were used to incorporate greater return periods for analysis.  Three soil types 

used for fire intensities:  sandy loam (SL), loam (L), and clay/silt loam (CL). 

Conditions ClimateFile Soil Files 
Management 

File 

Litter 

Removed 

Standing 

Residue 

Removed 

Baseline 

Cligen 

Santuck 4 SE 

50yr 

Low-intensity 

fire, SL, L, 

CL 

EN Baseline 25% 10% 

Medium- 

Intensity Burn 

Cligen 

Santuck 4 SE 

50yr 

Low-intensity 

fire, SL, L, 

CL 

EN Medium-

intensity 
40% 20% 

High- 

Intensity Burn 

Cligen 

Santuck 4 SE 

50yr 

High-

intensity fire, 

SL, L, CL 

EN High-

intensity 
75% 30% 
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3. RESULTS 

3.1 COMPARISON OF DEM RESOLUTIONS 

 

 The two resolutions of DEMs downloaded from the NRCS Spatial Data Gateway 

(30m and 10m) produced spatially different views of catchment and stream delineation, but 

the predicted soil erosion amounts were not significantly different between the two (alpha = 

.05, n = 48) shown in table 3.1.  The delineated watersheds produced by the TOPAZ program 

in GeoWEPP delineated the channels and watersheds using the D-8 flow simulation method 

over the DEM raster data sets.  Each pixel of the channels and watersheds corresponds in size 

to its underlying DEM resolution.  Therefore each pixel and channel cell is either 30m by 

30m, or 10m by 10m in area.   

 

Table 3.1 Quantitative values for comparison of DEM resolutions. Both resolutions were 

compared by Student’s paired T-test using SAS JMP 6 statistical software (alpha = .05, n = 

48). 

DEM 

Resolution 

Number of 

Plots (n) 

Number of 

Hillslopes 

Average Annual 

Erosion kg/m 

(width) 

Mean 

Difference 

(30m-10m) 

Standard 

Error 

30m 24 28 1.25 

10m 24 29 1.18 
-0.065 0.22 
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Figure 3.1 DEM comparisons of watersheds and flowpaths between resolutions. a.) 30m 

resolution is coarse with larger pixels.  b.) 10m resolution is smoother with less unevenness 

of watershed boundaries and channel delineations.  

 

 

3.2 COMPARISON OF OBSERVED AND MODELED EROSION 

 The direct comparisons of the WEPP Hillslope mode produced average results two 

orders of magnitude greater than the observed erosion amounts.  The 5-year simulations 

produced average sediment yield amounts in the range of 0-11.1 kg/m of fence width for the 

Enoree site and 0.15-0.74 kg/m of width for Long Cane study site.  The large differences 

between the two sites resulted from differing soil surface texture conditions existent between 

the two study sites.  The erosion rates however were within the tolerable soil loss value of 

0.41 tons per acre per year and were nearly zero on all simulated hillslopes.  Tables 3.1 and 

3.2 compare the differences between measured erosion amounts and modeled results while 

also comparing between treatments.  The observed data averages (Table 2.2) were nearly 

zero and resulted in no significant differences (alpha = .05) in average soil loss values 

between treatments (White et al 2001, Henrick, pers. comm., 15 May 2006).   

A B. 
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Table 3.2 Comparison of 5-year simulations of predicted average annual and observed 

average annual erosion amounts.  Erosion measured in kg/m of fence and profile width. 

Site 
Number of 

Plots (n) 

Observed 

Average 

erosion 

kg/m(width) 

30m DEM 

average 

erosion 

predicted 

kg/m(width) 

Observed 

Erosion rate 

 

t/ac/yr 

GeoWEPP 

erosion rate 

predicted 

t/ac/yr 

Enoree 24 0.014 1.934 0 0.025 

Long 

Cane 
24 0.021 0.552 0 0 

 

    

 

Table 3.3 Comparison of 5-year average annual erosion amounts by treatment.  Erosion 

measured in kg/m of fence and profile width. 

Treatment 

Number 

of plots 

(n) 

Observed (kg/m) 
WEPP 30m 

(kg/m) 

WEPP 10m 

(kg/m) 

Burn and Thin 15 0.022 1.58 1.09 

Burn Only 12 0.029 1.24 1.75 

Control 18 0.009 0.74 0.57 
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Figures 3.2 and 3.3 Graphical comparisons of average annual modeled versus observed 

erosion amounts for 5-year simulations and observed study period.  Predicted erosion amount 

averages from both resolutions of DEM are shown. Erosion measured in kg/m of fence and 

profile width.  Observed amounts are on the secondary axis. 
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3.3 EFFECTS OF STORM INTENSITIES   

 The observed erosion measurements conducted by our collaborators only witnessed 

return period storms of two years or less.  The fifty-year simulations were performed to 

include higher-intensity return period storms.  Figure 3.4 shows the 24 hr precipitation 

amounts and rates produced by the CLIGEN weather generation model for the Santuck 4 SE 

weather station over a 50 yr simulation based upon return periods of 2, 5, 10, 20, and 25 

years.  These simulations produced results that exceeded the T-value of forested soil loss 

only after storms with a return probability of 25 years.  The storms of lower-intensities 

predicted in the 50yr simulations (20 year return period or less) produced erosion estimates 

well within the forest T-value of 0.41 t/ac/yr (nearly zero for low and medium fire 

intensities).  Figure 3.5 shows sedimentation results for the baseline conditions with a sandy 

loam surface texture and a fire event occurring in the first year.   
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Figure 3.4 Precipitation values for 24 hr storms based on return periods.  These amounts 

apply to all 50 yr simulations for differing intensity fire effects.   
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Figure 3.5 Average annual sediment productions for representative hillslope based on return 

periods, measured in ton/ac.  Only high-intensity fire and soil effects produced levels above 

0.41 T-value (blue line).  

 

 

 

 

3.4 EFFECTS OF SOIL TEXTURE 

3.4.1 SOIL TEXTURE EFFECTS ON RUNOFF  

 Runoff from forested soils is usually very low, but it can be determined by the 

amount of ground cover, soil surface texture, and infiltration rates.  The main WEPP tabular 

output also produces runoff estimates when used in hillslope mode.  The results of the 50-

year simulations based upon soil types produced differing estimates of runoff for the 

treatments based upon return period storm intensities.  The amount of runoff in millimeters 

was compared between soil types, as well as the amount of precipitation that became runoff 

by percent.  The sandy loam surface textures produced the least amount of runoff from 

differing storm intensities, followed by the loam textures, and the silt loam surface textures 

produced the most runoff.  The percentage of precipitation that became runoff in the 

simulations also followed the same trend.  These findings collaborate well with the sediment 
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production estimates from the 50-year simulations.  The results from the initial saturation 

level tests were identical.  The three initial saturations conditions (10%, 50%, and 100%) 

used in simulations of 50 years following a low-intensity prescribed burn in year 1 produced 

identical results of sediment amounts.    
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Figure 3.6 The amounts of runoff produced by storm events based on soil surface textures. 

Based on 50 year simulations of CLIGEN generated weather data.   
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Figure 3.7 Percentage of precipitation from storm events that became runoff based on soil 

surface textures.  Based on 50 year simulations of CLIGEN generated weather data.  
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3.4.2 SOIL TEXTURE EFFECTS ON SEDIMENT PRODUCTION 

 In order to elicit any sensitivity in the model to surface soil textures, the 50-year 

simulations with the same CLIGEN weather generation file, management files, and 

representative hillslope were used.  This modified sensitivity analysis resulted in differing 

sediment yield predictions between the soil types.  The sandy loam surface texture was used 

as the baseline in the simulations.  Loam and silt/clay loam surface textures were also used 

for analysis.  The sandy loam produced results similar to those observed, but the loam texture 

produced a higher sediment yield and the silt/clay loams produced the highest amount of 

erosion.  Only high intensity fires with use of the sandy loam texture breached the tolerable 

erosion rate of 0.41t/ac/yr.  The loam soil exceeded the limit only after 10-year return period 

storms under the prescribed and moderate intensity fires.  The silt/clay loams exceeded the T-

value rate after 5-year return period storms.  These differences in predicted sediment yield 

between surface soil textures shows sensitivity in the model to soil types.  Figures 3.8, 3.9 

and 3.10 show the surface texture analysis results on the same scale of sediment produced.   
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Figure 3.8 Average annual sediment productions for representative hillslope measured in 

ton/ac.  Sandy loam soil surface texture used under different fire severities.  Only high 

severity fire affected soil produces intolerable soil loss >0.41 T-value. 

 

 

 

Figure 3.9 Average annual sediment productions for representative hillslope, measured in 

ton/ac.  Loam soil surface texture used under different fire severities.  Loam surface textures 

are simulated to erode more than the sandy loam textures. 
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Figure 3.10 Average annual sediment productions for representative hillslope, measured in 

ton/ac.  Loam soil surface texture used under different fire severities.  Silt loam surface 

textures are the most erodible under the WEPP simulations.  

 

 

 

 

3.5 SPATIAL DISTRIBUTION OF SOIL EROSION 

 The spatial capabilities of GeoWEPP allow the user to designate target zones for 

increased erosion protection, or allow the modeler to isolate particular hillslopes or entire 

watersheds for erosion analysis.  The green colors on the watershed or pixel scale indicate 

areas of tolerable soil loss based upon a specified T-value.  The red and pink shades indicate 

intolerable values, whereas the yellow color signifies areas of deposition.  The results 

produced by GeoWEPP in the comparison simulations between observed and modeled 

results were nearly monochromatic with only green shades or yellow where deposition 

occurred.  The 50 year simulations of prescribed, moderate, and high-intensity fire effects on 

sandy loam soils produced different results however, with intolerable values produced by 

high-intensity fires.  Each watershed that was subject to simulations had a spatial display of 

erosion amounts in on- and off-site effects.  The pixels indicating high erosion amounts 

relative to the surrounding pixels under the same treatment and climate could be considered 

50yr Simulations

Return Periods: Average Annual Off-Site Erosion  

Silt Loam Surface Texture

0

0.5
1

1.5

2

2.5
3

3.5

2 5 10 20 25

Return Periods

S
e
d
im

e
n
t 
(t
o
n
/a
c
)

Low-intensity fire  

Moderate-intensity fire 

High-intensity fire 



 

42 

erosion “hotspots”.  Figure 3.9 demonstrates the spatial capabilities of the GeoWEPP model 

in designating an erosion “hotspot” for one watershed within the Long Cane RD study site.  

  

 

 

 

 

 

 

 

 

 

 

Figure 3.11 GeoWEPP spatial applications:  Long Cane RD 50 year simulations on a single 

watershed.  a.) Low-intensity fire, sandy loam b.)  Medium-intensity fire, sandy loam  c.) 

High-intensity fire, sandy loam.  This figure defines the spatial indications of “hotspots” for 

management of soil erosion from fires.  Green indicates tolerable soil loss, red indicates 

intolerable amounts, and yellow is deposition, based upon forested T-value 0.41 ton/ac/yr. 
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4. DISCUSSION AND CONCLUSIONS 

 

 Most prescribed fire treatments performed on forests of the Southeast produce very 

little erosion, 0.1 to 0.23 tons/acre/year (Yoho, 1980). The erosion measurement studies 

conducted on the prescribed burning treatments of the Enoree and Long Cane study sites also 

resulted in very little observed sediment productions (White, 2003, Henrick, pers. comm., 

2006).  Under simulated low- and medium-intensity prescribed fire conditions, the 

GeoWEPP model predictions showed very little erosion as well (0-0.025 tons/acre/year).  

The erosion prediction of prescribed burns was also well within the tolerable soil loss value 

for the worst conditions in a Piedmont setting of Sumter National Forest of 0.41t/ac/yr 

(Jennings and Law, pers. comm., 6 Nov. 2006).       

 

 Although GeoWEPP and WEPP Hillslope produced estimates of erosion that were 

within the range of expected results for prescribed fire in the Southeast by acre, the model 

predicted erosion 1-2 orders of magnitude higher on average than the observed erosion 

amounts on smaller scales.  These disparities precluded the use of normal parametric 

statistics for comparison of significant differences between the observed and modeled results 

at that scale.  There were also differences between low- and medium-intensity burn effects on 

erosion and the high-intensity fire effects.  The model may over predict erosion amounts after 

high-intensity fire due to the assumption of soil hydrophobicity within the high-fire soil files, 

which are largely unseen in forests of the Southeast (Shahlaee, et al. 1991).  Contrarily, there 

was no accurate estimate of contributing area to the field erosion measurements, thereby 

necessitating the use of “entire” hillslope averages, rather than “partial” hillslope estimates 
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on the exact portion of the hillslope profile.  This may have caused the field measurements to 

underestimate the actual erosion amounts (White et al., 2003).  

 

The water repellency effects of fire on soil are manifest in the differences in effective 

hydraulic conductivity of the soil surface parameters (Tables 2.3 and 2.4).  There was a larger 

difference depending upon fire intensity in the soil water conductivity values than between 

the other input values of the fire treatments (interrill erodibility, rill erodibility, and critical 

shear), which were nearly identical.  The undisturbed sandy loam soil had an effective 

hydraulic conductivity value of 42 mm/hr; compared to the low-intensity fire value of 25 

mm/hr, and the high-intensity fire value of 16 mm/hr.  These differences in soil water 

conductivity appear to be the reason for the divergence between the predicted erosion 

amounts of burns intensities.  Additionally, in contrast of the reviewed literature, antecedent 

soil moisture contents did not affect the predictions for runoff or soil erosion.   

 

   The model also may not accurately account for the movement of subsurface lateral 

flow inherent in Southeastern forested systems, although this error is being corrected in more 

recent WEPP versions (Covert et al., 2005).  The effects of the lateral flow component may 

have influenced the amount of precipitation that became runoff.  There is some evidence in 

the literature that undisturbed forest soils allow infiltration at extremely high rates (Patrick, 

1976).  The inclusion of lateral flow, combined with changes in effective hydraulic 

conductivity rates may affect the runoff potential of forest soils.     

 

 Slope topography, fire intensity, storm intensity, and soil surface texture type are the 
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driving variables behind the WEPP model usage from this study.  Of these variables, slope 

and soil surface texture type are the least dynamic.  The intensity and variability of the other 

contributing factors in erosion processes from fire may increase due to human and climatic 

influences such as: the suppression of fire, regional droughts, land use changes, and global 

climate change impacts (Aber et al., 2001; McNulty, 2001; Dale, 2006).  These changes are 

difficult to measure and once calibrated for use in the Southeast, the GeoWEPP model could 

be used to simulate such effects.  The spatial capabilities of the GeoWEPP model may 

provide the most benefit for this specified use by allowing the user to quickly designate 

problem areas over larger spatial scales and appropriately manage to mitigate for high 

erosion events.   

 

4.1 FUTURE RESEARCH 

 The GeoWEPP model was developed for use in the Western U.S.  Many variables of 

the soil erosion processes differ in the Southeast from Western conditions (Bill Elliot, pers. 

comm., E-mail, 8 Jan 2007).  Most of the ongoing work using WEPP and GeoWEPP is 

taking place in the Western U.S.  The FS WEPP and other simplified online programs are 

currently being used by their intended governmental agencies in the West.  With the 

increased threat of wildfires in the Southeast, there is an increased need for predicting the 

effects of these events on soil loss and water quality.   

 

 Future studies on predicting soil erosion and sediment transport from forested 

watersheds should focus further on validation of model input parameters for process-based 

erosion models or the use of simpler models with less detailed input variables.  Since no 
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universal model exists for accurate modeling of every site, much attention should be placed 

on accurately characterizing the model scripts and input parameters as site-specifically as 

possible.   Therefore another suggestion for future work would be to designate a team for the 

modeling with specific expertise areas and detailed duty descriptions, such as:  GIS and 

programming experts, soil scientists, hydrologists, and biologists in order to ensure the most 

detailed information is incorporated into the modeling process.  

 

 Presently the GeoWEPP model outputs are created behind the scenes and within the 

program.  This creates problems with spatial reference of output watersheds and channels 

when using ArcGIS and ArcView.   From a GIS user standpoint, another suggestion would 

be for the model to give spatial references for its outputs to facilitate use external GIS data, 

such as GPS location points, and other raster overlays.  If a complex GIS, or process-based 

model is to be used in future work, focus should not be entirely on the hillslope effects of 

erosion from fire, but also on the watershed outlets.  In order to assess the model predictions 

of erosion entering waterways, observed estimates at the outlet of a subcatchment or 

catchment would be very useful to compare with modeled runoff and discharge results at the 

outlet.  This study observed no high-intensity wildfire or precipitation events to validate the 

model simulations.  As another suggestion, the measurement of erosion from wildfire and 

high-intensity events would prove useful to further understanding the effects of fire on forest 

soil erosion processes in the Southeastern U.S.   

 

Southeastern forest managers and decision makers may be able to use GeoWEPP as a 

tool for assessment of management effects and to designate “hotspots” for increased erosion 



 

47 

protection from fire.  GeoWEPP is still presently a research tool and much calibration and 

parameterization is still needed to validate its uses in the Piedmont of the Southeastern U.S.  

This study highlights the need for further work toward accurately modeling fire-induced 

erosion and its effects on water quality in the piedmont forests of the Southeastern U.S.     
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6.1 APPENDIX A.  MODEL DESCRIPTIONS  

6.1.0 WEPP APPLICATIONS 

 The WEPP for windows model can be used in two separate application modes:  the 

hillslope application mode and the watershed application mode.  The hillslope application 

mode was used for this study and it simulates a slope with a specified aspect, distance 

gradient and width.  The watershed applications simulate one or more hillslopes draining into 

one or more channels (Flanagan and Livingston, 1995).  The simulation of a hillslope or 

watershed allows the modeler a multi dimensional platform from which to simulate the 

natural processes involved in erosion.  There are several different processes that WEPP 

simulates.  These include the hydrologic, plant growth and residue, water use, soil, and 

ultimately erosion components.   

 

 The hydrologic processes involved in soil erosion are numerous and interrelated.  The 

WEPP model provides estimates of infiltration by means of a modified Green and Ampt 

infiltration equation.  Runoff is computed by using the kinematic wave equations. The water 

balance routines are a modification of the Simulator for Water Resources in Rural Basins 

(SWRRB) and uses information from a climate component and daily soil water data such as 

percolation and potential evapotranspiration.  The climate components of the hydrologic 

processes are derived from measured or generated daily values for:  precipitation, 

temperature, solar radiation, and wind direction and speed (Laflen et al., 1991; Flanagan and 

Livingston, 1995). 
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 Living and residual above and belowground biomass play an important role in soil 

erosion.  The plant growth and plant residue component of the WEPP model calculates above 

and belowground biomass for annual and perennial plant communities.  Plant growth in 

WEPP is based upon the Erosion Productivity Impact Calculator (EPIC) model and potential 

growth curves.  Plant growth in the model is dependent upon daily heat unit accumulation 

and can be affected by water or temperature stresses if present (Flanagan and Livingston, 

1995).  Plant decomposition is also considered in WEPP.  The decomposition rates vary 

between the type and amounts of residue, as well as the environmental factors of temperature 

and moisture.  There are residue management capabilities also built into the model such as:  

removal, shredding, burning, and herbicide application (Laflen et al., 1991; Flanagan and 

Livingston, 1995).       

 

 The water use components of the WEPP model are important features for agricultural 

settings.  These components include irrigation by sprinklers, both stationary and mobile, as 

well as furrow irrigation.  These effects can be modeled to affect the water balance in erosion 

prediction (Flanagan and Livingston, 1995).  In this study, the water uses components were 

not used due to the forestry setting in which the study took place. 

 

 The soil components of the WEPP model are linked closely with the hydrologic 

components to account for daily changes in soil characteristics that are important for 

determining runoff and erosion processes.  These soil characteristics include:  roughness, 

ridge height, bulk density, saturated hydraulic conductivity, albedo, and soil erodibility 

parameters (Laflen et al., 1991).       
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 The erosion processes emulated by the WEPP model include detachment, transport 

and deposition.  Sediment detachment is described in the model by the rill-interrill concept.  

Rill erosion is a function of hydraulic shear and interrill erosion is the function of slope and 

the square of rainfall intensity, modified by vegetative cover and canopy (Bulygin et al., 

2002).  The Yalin sediment transport equation is used to estimate transport and sediment load 

in moving water and deposition is modeled in similar fashion as the Chemicals, Runoff, and 

Erosion from Agricultural Management Systems (CREAMS) model (Laflen, et al., 1991).  

 

6.1.1 WEPP INPUT DATA 

 There is a minimum of four input data files in the WEPP model that describe and 

interlink the aforementioned erosion components and processes.  These mandatory input files 

are climate, slope, soil, and management/plant.  The input files themselves contain the values 

and characteristics of the necessary variables to run the model and its underlying equations.    

 

 The climate file can be entered as actual observed meteorological data, or by use of a 

stochastic weather generation program that is attached to the WEPP model called CLIGEN.  

The climate file may also be on a single storm basis to analyze erosion from one event, or 

through continuous daily simulations on the annual time scale.   This study used continuous 

annual simulation of climatic data.   The daily values required by the WEPP model include:  

rainfall amount, duration, maximum intensity, time to peak intensity, maximum and 

minimum temperature, solar radiation, wind speed and direction, and dew point temperature.  

The use of CLIGEN generates a 100 year climate file to incorporate return periods of 2, 5, 
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10, 25, and 50 years and ensures the necessary input data are present in the climate data file 

for use in continuous simulations (Flanagan and Livingston, 1995).   

 

 The slope data input file is necessary for the gravitational effects in the erosion 

prediction process.  These slope files can be downloaded or user generated.  With use of the 

GeoWEPP vehicle for the WEPP model, the slope files are automatically created through the 

use of DEMs and an attached topographic analysis tool.  The necessary input parameters for 

the slope file used in the hillslope WEPP version include:  the number of overland flow 

elements (OFE), the aspect of the profile, the profile width, the number of points on the OFE, 

the length of the OFE, and any changes in slope steepness or distance along the profile 

(Flanagan and Livingston, 1995).  

 

 The soil data input file requires specific values for surface textures and the underlying 

layers.  For each soil series type, the following parameters must be defined:  soil name, soil 

surface texture, number of layers, albedo of bare dry surface, initial saturation, inter and rill 

erodibility, critical shear, and effective hydraulic conductivity.  Additionally, each layer 

within the soil type must contain the following parameters:  depth from surface to bottom, 

percent sand, percent clay, percent organic matter, the cation exchange capapcity (CEC), and 

percent rock fragments (Flanagan and Livingston, 1995).  These data may be manually 

entered from site specific data sources such as soils surveys, or if unknown, the model can 

calculate certain variables such as effective hydraulic conductivity.   
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 The management/plant data input files are downloadable from previously defined 

land uses, given as example or default inputs, or user generated.  There are infinite options 

for the creation of the management data input files.  Regardless of the source, each file may 

contain the following sections in order:  information on the WEPP version, plant growth 

information, the initial land use conditions, any surface effects (tillage, mechanical 

disturbance, etc.), contour or channel designation, and the temporal distinctions for 

management or plant growth (Flanagan and Livingston, 1995).   

 

6.1.2 WEPP OUTPUT DATA 

 The results produced by the WEPP model are diverse and allow the user a wide range 

of data to use for analysis.  The results differ slightly between the hillslope and watershed 

applications.  The results derived from the hillslope application consist of:  The main WEPP 

output of hydrologic and sediment results, a brief summary, a crop output, up to four 

graphical outputs from 100 different parameters, a plot output of detachment and deposition 

for points on the hillslope, soil outputs of daily values, event summary of precipitation and 

resulting stormflows, the water output for all meteorological and soil water values, a yield 

output for plants, and summaries of all the input files.  The results used for this study were 

the abbreviated Annual Main WEPP Output, which, the WEPP program describes as 

providing “values for rainfall, runoff, soil loss, and sediment yield averaged over the entire 

simulation period.  This output provides results which are most comparable to those obtained 

when using other prediction methods, such as USLE or RUSLE.”  The Main Output results 

used were the sections of inputs, events, and offsite effects. The input section creates a list of 

the input files used and model versions.  The events section shows the summation of 
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precipitation and runoff events.  The offsite effects section shows the amount of erosion 

produced by the hillslope over the simulation period in the units necessary for comparison 

between the modeled results and the observed erosion database. 

 

6.1.3 WEPP MODIFICATIONS FOR FORESTS 

 The WEPP model was initially conceived as a replacement for the USLE for use in 

agricultural scenarios.  It has however, been increasingly modified and used in forested and 

rangeland settings.  Dr. William J. Elliot of the USDA Forest Service, Intermountain 

Research Station, Moscow ID, has been a pioneer in parameterization; validation and 

technology transfer of various versions of the WEPP model for use in forest management 

situations. The forest-related WEPP versions and their associated data input files are located 

on the worldwide web at http://forest.moscowfsl.wsu.edu/water/wepp.  The work conducted 

at that research station and elsewhere has secured the use of the WEPP model by the USDA 

Forest Service and the Bureau of Land Management for use in rangeland and forest 

management plans.   

 

 One of the major changes to the WEPP model for forested settings has been the 

modification for lateral flow.  The authors of a recent publication summarize the changes to 

the subroutines and original WEPP equations involved with subsurface lateral flow, water 

percolation, ET, and water balance processes.  The original WEPP model assumed isotropic 

soil conditions between layers creating deep percolation and no recognition of subsurface 

low-permeability layers that are common in forested soils (Wu et al., 2005).  The 2006.5 

version of WEPP includes the changes and is intended to more accurately reflect the lateral 
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movement of water in forested watersheds.  Other modifications for forested settings lie 

mostly in the input files for soil and plant parameters.  The Forest Service WEPP versions 

distributed by the Forestry Sciences Laboratory in Moscow, ID include input files 

specifically built for forest management scenarios including wildfire, prescribed burns, 

thinning, erosion control techniques, and forest roads (Elliot and Hall, 1997).  Many of those 

forest specific input files were used in the modeling procedures of this project.   

    

6.1.4 GEOWEPP DESCRIPTION 

 The vehicle for the WEPP model used in this research project was the Geospatial 

interface for the WEPP (GeoWEPP).  GeoWEPP combines the WEPP technology with the 

Topography Parameterization Software (TOPAZ) within GIS software ArcView, or ArcGIS 

to create spatially explicit erosion estimates on various watershed scales (Renschler et al., 

2002).  The version of GeoWEPP used in this research project was the ArcGIS beta version 

available for registered beta users at the website 

http://www.geog.buffalo.edu/~rensch/geowepp/.  The model delineates channels and 

watersheds by use of the TOPAZ software, which evaluates digital raster datasets of 

landscape topography by means of the D-8 method of simulated flow over the DEM raster 

and two user provided network parameters.  These parameters are the Mean Source Channel 

Length (MSCL) and the Critical Source Area (CSA). The MSCL is the minimum length of a 

channel in a drainage pattern.  The CSA is the area required to initiate a channel (Garbrecht 

and Martz, 1999).  The TOPAZ program can delineate networks and channels on any 

resolution DEM, but requires high memory usage for higher resolution DEMs.   
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 There are several steps involved in pre-processing the GIS data for model usage.  

These steps are explained in great detail in the publications “What About my Data?” and 

“Advanced GeoWEPP Tools” (Minkowski, 2005; Minkowski, 2005).  The preprocessing 

portion of the model usage is one of the most challenging tasks for non-GIS users.  The 

current pre-processing steps are performed in ArcView, but future publications will outline 

the steps for users in ArcGIS, a more commonly used program.  The next process is the data 

input portion, in which the model generates a “user friendly” wizard to guide the modeler 

through determining the appropriate data sources to use.  The user is given a choice to use his 

or her own data, or to be connected to publicly available data from the NRCS Geospatial 

Data Gateway www.datagateway.nrcs.usda.gov/.   

 

6.1.5 GEOWEPP USAGE AND OUTPUT DATA 

 The primary steps involved in data input and GeoWEPP model runs include:  DEM 

raster dataset input, input of additional GIS data sets such as, USGS landuse and soil raster 

datasets, then channel and watershed delineation, choosing a watershed or study area, and 

finally to complete the WEPP runs for the appropriate study site.  The user creates a 

watershed raster overlay using the GeoWEPP wizard and the TOPAZ program.  This 

watershed may be composed of one or more subwatersheds that are representative of a 

WEPP hillslope for use in erosion modeling.  The slope of each hillslope/subwatershed is 

created by the underlying DEM and used as the slope input file for WEPP hillslope 

applications.  The overlying soil and landuse raster layers may be used as the soil and 

management input files for WEPP, or the user is given the option to choose from any 

predefined input files (Renschler, 2003).        
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 The GeoWEPP output is spatial, but the user can choose to switch to the WEPP on a 

hillslope application and produce any results available to the WEPP program in tabular 

format.  The results of the WEPP run on the selected subwatershed/hillslope are presented in 

map format.  The map output displays the average annual simulation results runoff, soil loss, 

sediment deposition, and sediment yield.  The mapping is based upon relative values 

compared to a tolerable soil loss measure (T-value) explained earlier in the introduction.  The 

relative values are color coded to represent ranges of tolerance.  Yellow is deposition, shades 

of green are within the tolerable range, and red colors indicate intolerable soil losses 

(Renschler, 2003).  
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6.2 APPENDIX B.  LOCALIZED MODEL INPUTS  

 The use of WEPP in forested settings has been pioneered mostly in the Western U.S.  

Very little is known of WEPP applications in the Southeast.  This study is the first analysis of 

the models WEPP and GeoWEPP in Piedmont settings of the Southeast.  It was assumed that 

many of the previously defined plant and soil input files for forest operations would be used 

in this modeling project to avoid any detailed remodifications of the program scripts or input 

files.  In order to most accurately simulate the measurement techniques and local study site 

conditions, some model parameters were changed however.   Most changes occurred in the 

WEPP management files to simulate the time scale of the treatments upon the study sites and 

burn severity with regard to vegetative cover and plant residues.  The climate files were also 

run using CLIGEN to produce local input weather values from surrounding local weather 

stations.  Most soil files were not changed significantly due to lack of specific values such as: 

rill and interill erodibility, critical shear, and effective hydraulic conductivity.  These values 

were not provided in the NRCS SSURGO data.   Some considerations were however made to 

the soil file choice to reflect burn severity and layer depths.  From personal communication 

with the FS WEPP developer, Bill Elliot, it was determined the soil files of low-intensity 

burn should be used to simulate fire effects of the Southeast, due to the observance of 

hydrophobicity inherent in the Western high-intensity fires, but not seen in the Southeast 

(Bill Elliot, pers. comm., E-mail, 8 Jan 2007).  The vegetative cover was then changed to 

reflect the appropriate reductions.  The slope input files were generated using GeoWEPP and 

the TOPAZ program and not altered.   
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Table 6.1 Long Cane plot input variable data indicating parameterization for local 

conditions.    

Plot NRCS GIS Soil File 
WEPP Soil 

File 
Actual 

Treatment 
WEPP 

Management File 

MG1 CaB- Cecil, SL, 2-6% Tallgrass, SL Mech.thin Burn 
LC Mech Thin + 

Burn 

MG2 
CpE- Cecil-Pacolet complex, 

SL, 15-20% 
Tallgrass, SL Mech.thin Burn 

LC Mech Thin + 
Burn 

MG3 
CpE- Cecil-Pacolet complex, 

SL, 15-20% 
Tallgrass, SL Mech.thin Burn 

LC Mech Thin + 
Burn 

LG3 CaB- Catula, SL, 2-6% Shrub, SL Lowfuel Burn LC Thin + Burn 

LG2 CcB- Cecil, SL, 2-6% Shrub, SL Lowfuel Burn LC Thin + Burn 

LG1 
CpE- Cecil-Pacolet complex, 

SL, 15-20% 
Shrub, SL Lowfuel Burn LC Thin + Burn 

CG3 HwB- Hiwassee, SL, 2-6% 
20-yr Forest, 

SL 
Control 20-yr Forest 

CG2 HwC- Hiwassee, SL, 6-10% 
20-yr Forest, 

SL 
Control 20-yr Forest 

CG1 
CpE- Cecil-Pacolet complex, 

SL, 15-20% 
20-yr Forest, 

SL 
Control 20-yr Forest 

HG3 CcC- Cecil, SL, 6-10% 
Low Severity 

Fire, SL 
Highfuel Burn LC Burn Only 

HG2 CcC- Cecil, SL, 6-10% 
Low Severity 

Fire, SL 
Highfuel Burn LC Burn Only 

HG1 
CpE- Cecil-Pacolet complex, 

SL, 15-20% 
Low Severity 

Fire, SL 
Highfuel Burn LC Burn Only 

MS6 CaC- Catula, SL, 6-10% Tallgrass, SL Mech.thin Burn 
LC Mech Thin + 

Burn 

MS5 CaC- Catula, SL, 6-10% Tallgrass, SL Mech.thin Burn 
LC Mech Thin + 

Burn 

MS4 CaB- Catula, SL, 2-6% Tallgrass, SL Mech.thin Burn 
LC Mech Thin + 

Burn 

MS3 CaB- Catula, SL, 2-6% Tallgrass, SL Mech.thin Burn 
LC Mech Thin + 

Burn 

MS2 CaB- Catula, SL, 2-6% Tallgrass, SL Mech.thin Burn 
LC Mech Thin + 

Burn 

MS1 CaB- Catula, SL, 2-6% Tallgrass, SL Mech.thin Burn 
LC Mech Thin + 

Burn 

CS6 HwB- Hiwassee, SL, 2-6% 
20-yr Forest, 

SL 
Control 20-yr Forest 

CS5 
CpE- Cecil-Pacolet complex, 

SL, 15-20% 
20-yr Forest, 

SL 
Control 20-yr Forest 

CS4 HwC- Hiwassee, SL, 6-10% 
20-yr Forest, 

SL 
Control 20-yr Forest 

CS3 
CpE- Cecil-Pacolet complex, 

SL, 15-20% 
20-yr Forest, 

SL 
Control 20-yr Forest 

CS2 
CpE- Cecil-Pacolet complex, 

SL, 15-20% 
20-yr Forest, 

SL 
Control 20-yr Forest 

CS1 
CpE- Cecil-Pacolet complex, 

SL, 15-20% 
20-yr Forest, 

SL 
Control 20-yr Forest 
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Table 6.2 Enoree plot input variable data indicating parameterization for local conditions. 

Plot NRCS GIS Soil File WEPP Soil File 
Actual 

Treatment 

WEPP 
Management 

File 

ERD-
1 

CcC- Catula, SCL, 2-6%, 
eroded 

5-yr Forest, SCL Thin EN Thin 

ERD-
2 

CcC- Catula, SCL, 2-6%, 
eroded 

20-yr Forest, SCL Control 20-yr Forest 

ERD-
3 

CcC- Catula, SCL, 2-6%, 
eroded 

20-yr Forest, SCL Control 20-yr Forest 

ERD-
4 

CcC- Catula, SCL, 2-6%, 
eroded 

5-yr Forest, SCL Thin EN Thin 

ERD-
5 

WnE- Winnsboro, SL, 10-25% 5-yr Forest, SCL Thin EN Thin 

ERD-
6 

WnE- Winnsboro, SL, 10-25% 20-yr Forest, SL Control 20-yr Forest 

ERD-
7 

CcC- Catula, SCL, 2-6%, 
eroded 

Low Severity Fire, 
SCL 

Burn EN Burn Only 

ERD-
8 

CcC- Catula, SCL, 2-6%, 
eroded 

Shrub, SCL Burn+Thin 
EN Burn + 

Thin 

ERD-
9 

CcC- Catula, SCL, 2-6%, 
eroded 

Low Severity Fire, 
SCL 

Burn EN Burn Only 

ERD-
10 

CcC- Catula, SCL, 2-6%, 
eroded 

Shrub, SCL Burn+Thin 
EN Burn + 

Thin 

ERD-
11 

WnE- Winnsboro, SL, 10-25% 
Low Severity Fire, 

SCL 
Burn EN Burn Only 

ERD-
12 

WnE- Winnsboro, SL, 10-25% Shrub, SCL Burn+Thin 
EN Burn + 

Thin 

ERD-
13 

WnE- Winnsboro, SL, 10-25% 20-yr Forest, SL Control 20-yr Forest 

ERD-
14 

WnE- Winnsboro, SL, 10-25% 20-yr Forest, SL Control 20-yr Forest 

ERD-
15 

WnE- Winnsboro, SL, 10-25% 20-yr Forest, SL Control 20-yr Forest 

ERD-
16 

WnE- Winnsboro, SL, 10-25% 
Low Severity Fire, 

SL 
Burn EN Burn Only 

ERD-
17 

WnE- Winnsboro, SL, 10-25% 
Low Severity Fire, 

SL 
Burn EN Burn Only 

ERD-
18 

WaF- Wateree-Rion Complex, 
SL, 6-15% 

Low Severity Fire, 
SL 

Burn EN Burn Only 

ERD-
19 

WnE- Winnsboro, SL, 10-25% 20-yr Forest, SL Control 20-yr Forest 

ERD-
20 

WnE- Winnsboro, SL, 10-25% 
Low Severity Fire, 

SL 
Burn EN Burn Only 

ERD-
21 

WnE- Winnsboro, SL, 10-25% 20-yr Forest, SL Control 20-yr Forest 

ERD-
22 

WnE- Winnsboro, SL, 10-25% 
Low Severity Fire, 

SL 
Burn EN Burn Only 

ERD-
23 

WkF-Wilks, SL, 10-40% 
Low Severity Fire, 

SL 
Burn EN Burn Only 

ERD-
24 

WnE- Winnsboro, SL, 10-25% 20-yr Forest, SL Control 20-yr Forest 



 

66 

6.3 APPENDIX C.  TABULAR WEPP MODEL OUTPUTS  

6.3.1 ENOREE 5-YR 30m RESOLUTION MODELED RESULTS 

 

Enoree Ranger District 5-year simulations producing annual abbreviated main WEPP outputs 

on 30 m DEM produced representative hillslopes for comparison between observed and 

predicted erosion amounts by plot.  Input parameters, hydrology events and offsite effects 

shown.   

 

 
Annual; abbreviated (English Units)                                     
 
 
          USDA WATER EROSION PREDICTION PROJECT 
          ------------------------------------- 
 
          HILLSLOPE PROFILE AND WATERSHED MODEL 
                     VERSION  2006.500 
           May 18           2006 
 
 
               TO REPORT PROBLEMS OR TO BE PUT ON THE MAILING 
               LIST FOR FUTURE WEPP MODEL RELEASES, PLEASE CONTACT: 
 
                    WEPP TECHNICAL SUPPORT 
                    USDA-AGRICULTURAL RESEARCH SERVICE 
                    NATIONAL SOIL EROSION RESEARCH LABORATORY 
                    275 SOUTH RUSSELL STREET 
                    WEST LAFAYETTE, IN 47907-2077  USA 
 
                    PHONE: (765) 494-8673 
                      FAX: (765) 494-5948 
                    email:  wepp@ecn.purdue.edu 
                      URL:  http://topsoil.nserl.purdue.edu 
 

Plot 1.    
 
Annual; abbreviated (English Units)   
                                   
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p2.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p2.slp                                             
       CLIMATE: p2.cli                                             
       Station:  SANTUCK 4 SE SC                                CLIGEN 
 
 
 VERSION  4.30 



 

67 

          SOIL: p2.sol                                             
      PLANE  1 20-yr-Forest-clay-Loclay loam            
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
        22 rain storm runoff events produced           8.4   in. of runoff 
        12 snow melts and/or 
             events during winter produced             4.3   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 1.7 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.9 in/yr 
 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               4.8 lbs/ft of width 
            3128.3    lbs (based on profile width of      656.9    ft.) 
               0.1    t/a (assuming contributions from     19.2  acres) 
 
 

      

Plot 2.  

 
Annual; abbreviated (English Units)                                     
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p1.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3 
 
                                                
         SLOPE: p1.slp                                             
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       CLIMATE: p1.cli                                             
       Station:  SANTUCK 4 SE SC                                CLIGEN 
VERSION  4.30 
          SOIL: p1.sol                                             
      PLANE  1 20-yr-Forest-clay-Loclay loam            
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
        22 rain storm runoff events produced           8.4   in. of runoff 
        12 snow melts and/or 
             events during winter produced             4.3   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 1.7 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.9 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               4.8 lbs/ft of width 
            3128.3    lbs (based on profile width of      656.9    ft.) 
               0.1    t/a (assuming contributions from     19.2  acres) 
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Plot 3.  

 
Annual; abbreviated (English Units)                                     
 
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p2.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p2.slp                                             
       CLIMATE: p2.cli                                             
       Station:  SANTUCK 4 SE SC                                CLIGEN 
VERSION  4.30 
          SOIL: p2.sol                                             
      PLANE  1 20-yr-Forest-clay-Loclay loam            
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
        22 rain storm runoff events produced           8.4   in. of runoff 
        12 snow melts and/or 
             events during winter produced             4.3   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 1.7 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.9 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.5 lbs/ft of width 
             592.0    lbs (based on profile width of     1130.5    ft.) 
               0.0    t/a (assuming contributions from     19.8  acres) 
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Plot 4.  

 
Annual; abbreviated (English Units)                                     
 
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p3.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p3.slp                                             
       CLIMATE: p3.cli                                             
       Station:  SANTUCK 4 SE SC                                CLIGEN 
VERSION  4.30 
          SOIL: p3.sol                                             
      PLANE  1 20-yr-Forest-clay-Loclay loam            
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
        22 rain storm runoff events produced           8.4   in. of runoff 
        12 snow melts and/or 
             events during winter produced             4.3   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 1.7 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.9 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.5 lbs/ft of width 
             592.0    lbs (based on profile width of     1130.5    ft.) 
               0.0    t/a (assuming contributions from     19.8  acres) 
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Plot 5.   

Annual; abbreviated (English Units)                                     
 
 
           
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p4.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3   
 
                                              
         SLOPE: p4.slp                                             
       CLIMATE: p4.cli                                             
       Station:  SANTUCK 4 SE SC                                CLIGEN 
VERSION  4.30 
          SOIL: p4.sol                                             
      PLANE  1 Forest              sandy loam           
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
         9 rain storm runoff events produced           0.0   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 0.0 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
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III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.0 lbs/ft of width 
               7.4    lbs (based on profile width of      656.9    ft.) 
               0.0    t/a (assuming contributions from     19.2  acres) 
 
 

      

Plots 6 and 24. 

 
Annual; abbreviated (English Units)                                     
 
           May 18           2006 
                
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
    MANAGEMENT: p3.man     
 
                                         
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p3.slp                                             
       CLIMATE: p3.cli                                             
       Station:  SANTUCK 4 SE SC                                CLIGEN                    
VERSION  4.30 
          SOIL: p3.sol                                             
      PLANE  1 Forest              sandy loam           
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
         9 rain storm runoff events produced           0.0   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
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 annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 0.0 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.0 lbs/ft of width 
               7.4    lbs (based on profile width of      656.9    ft.) 
               0.0    t/a (assuming contributions from     19.2  acres) 
 
 

Plot 7.  

 
Annual; abbreviated (English Units)                                     
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
    MANAGEMENT: p1.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
          
SLOPE: p1.slp          
                                    
       CLIMATE: p1.cli                                             
       Station:  SANTUCK 4 SE SC                                CLIGEN 
VERSION  4.30 
          SOIL: p1.sol                                             
      PLANE  1 Low severity fire-clclay loam            
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    4 
 
       385 storms produced                           187.9   in. of 
precipitation 
        24 rain storm runoff events produced           5.2   in. of runoff 
         9 snow melts and/or 
             events during winter produced             3.7   in. of runoff 
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  annual averages 
      --------------- 
 
        Number of years                                    4 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 1.3 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.9 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               6.0 lbs/ft of width 
            5294.6    lbs (based on profile width of      875.4    ft.) 
               0.1    t/a (assuming contributions from     25.3  acres) 
 
 

Plot 8.   

 
Annual; abbreviated (English Units)                                     
           
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p3.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p3.slp                                             
       CLIMATE: p3.cli                                             
       Station:  SANTUCK 4 SE SC                                CLIGEN 
VERSION  4.30 
          SOIL: p3.sol                                             
      PLANE  1 shrub               clay loam            
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    4 
 
       385 storms produced                           187.9   in. of 
precipitation 
        19 rain storm runoff events produced           5.1   in. of runoff 
         9 snow melts and/or 
             events during winter produced             3.6   in. of runoff 
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   annual averages 
      --------------- 
 
        Number of years                                    4 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 1.3 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.9 in/yr 
 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               4.0 lbs/ft of width 
            3511.9    lbs (based on profile width of      875.4    ft.) 
               0.1    t/a (assuming contributions from     25.3  acres) 
 
 

Plot 9.  

 
Annual; abbreviated (English Units)                                     
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p11.man                                            
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p11.slp                                            
       CLIMATE: p11.cli                                            
       Station:  SANTUCK 4 SE SC                                CLIGEN 
VERSION  4.30 
          SOIL: p11.sol                                            
      PLANE  1 Low severity fire-clclay loam            
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
        32 rain storm runoff events produced           8.7   in. of runoff 
        12 snow melts and/or 
             events during winter produced             4.4   in. of runoff 
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 annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 1.7 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.9 in/yr 
 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               4.2 lbs/ft of width 
            4783.7    lbs (based on profile width of     1130.5    ft.) 
               0.1    t/a (assuming contributions from     19.8  acres) 
 
     
 

Plot 10. 

 
Annual; abbreviated (English Units)      
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p1.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p1.slp                                             
       CLIMATE: p1.cli                                             
       Station:  SANTUCK 4 SE SC                                CLIGEN 
VERSION  4.30 
          SOIL: p1.sol                                             
      PLANE  1 shrub               clay loam            
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
        25 rain storm runoff events produced           8.7   in. of runoff 
        12 snow melts and/or 
             events during winter produced             4.4   in. of runoff 
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 annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 1.7 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.9 in/yr 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               7.5 lbs/ft of width 
            4911.9    lbs (based on profile width of      656.9    ft.) 
               0.1    t/a (assuming contributions from     19.2  acres) 
 

 

Plot 11. 

 
Annual; abbreviated (English Units)      
                                
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p8.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p8.slp                                             
       CLIMATE: p8.cli                                             
       Station:  SANTUCK 4 SE SC                                CLIGEN 
VERSION  4.30 
          SOIL: p8.sol                                             
      PLANE  1 shrub               sandy loam           
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
        15 rain storm runoff events produced           0.1   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
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annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 0.0 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.0 lbs/ft of width 
              24.3    lbs (based on profile width of     1130.5    ft.) 
               0.0    t/a (assuming contributions from     19.1  acres) 
 

 

Plots 13, 14, and 15. 

 
Annual; abbreviated (English Units)                                     
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p3.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p3.slp                                             
       CLIMATE: p3.cli                                             
       Station:  SANTUCK 4 SE SC                                CLIGEN 
VERSION  4.30 
          SOIL: p3.sol                                             
      PLANE  1 Forest              sandy loam           
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
         9 rain storm runoff events produced           0.0   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
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annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 0.0 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.0 lbs/ft of width 
               7.4    lbs (based on profile width of      656.9    ft.) 
               0.0    t/a (assuming contributions from     19.2  acres) 
 

 

 

Plot 16.  

 
Annual; abbreviated (English Units)                                     
 
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p6.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p6.slp                                             
       CLIMATE: p6.cli                                             
       Station:  SANTUCK 4 SE SC                                CLIGEN 
VERSION  4.30 
          SOIL: p6.sol                                             
      PLANE  1 Low severity fire-sasandy loam           
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ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
        31 rain storm runoff events produced           0.3   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 0.1 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.1 lbs/ft of width 
              88.5    lbs (based on profile width of     1130.5    ft.) 
               0.0    t/a (assuming contributions from     19.8  acres) 
 

 

 

Plot 17.   

 
Annual; abbreviated (English Units)                                     
 
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p9.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p9.slp                                             
       CLIMATE: p9.cli                                             
       Station:  SANTUCK 4 SE SC                                CLIGEN  
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VERSION  4.30 
          SOIL: p9.sol                                             
      PLANE  1 Low severity fire-sasandy loam           
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
        31 rain storm runoff events produced           0.3   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 0.1 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.1 lbs/ft of width 
             154.0    lbs (based on profile width of     1155.1    ft.) 
               0.0    t/a (assuming contributions from     25.6  acres) 
 

 

 

 

Plot 18.   

 
Annual; abbreviated (English Units)                                     
 
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
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MANAGEMENT: p10.man                                            
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p10.slp                                            
       CLIMATE: p10.cli                                            
       Station:  SANTUCK 4 SE SC                                CLIGEN 
VERSION  4.30 
          SOIL: p10.sol                                            
      PLANE  1 Low severity fire-sasandy loam           
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
        40 rain storm runoff events produced           0.4   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 0.1 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.4 lbs/ft of width 
             484.1    lbs (based on profile width of     1198.6    ft.) 
               0.0    t/a (assuming contributions from     37.4  acres) 
 

 

 

Plot 19.   

 
Annual; abbreviated (English Units)                                     
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
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    MANAGEMENT: p1.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p1.slp                                             
       CLIMATE: p1.cli                                             
       Station:  SANTUCK 4 SE SC                                CLIGEN 
VERSION  4.30 
          SOIL: p1.sol                                             
      PLANE  1 Forest              sandy loam           
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
         9 rain storm runoff events produced           0.0   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 0.0 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.0 lbs/ft of width 
               7.4    lbs (based on profile width of      656.9    ft.) 
               0.0    t/a (assuming contributions from     19.2  acres) 
 

 

Plot 21.   

 
Annual; abbreviated (English Units)                                     
 
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
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    MANAGEMENT: p2.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p2.slp                                             
       CLIMATE: p2.cli                                             
       Station:  SANTUCK 4 SE SC                                CLIGEN 
VERSION  4.30 
          SOIL: p2.sol                                             
      PLANE  1 Forest              sandy loam           
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
         9 rain storm runoff events produced           0.0   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 0.0 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.0 lbs/ft of width 
              11.5    lbs (based on profile width of     1130.5    ft.) 
               0.0    t/a (assuming contributions from     19.8  acres) 
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Plot 23. 

 
Annual; abbreviated (English Units)                                     
 
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p11.man                                            
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p11.slp                                            
       CLIMATE: p11.cli                                            
       Station:  SANTUCK 4 SE SC                                CLIGEN 
VERSION  4.30 
          SOIL: p11.sol                                            
      PLANE  1 Low severity fire-sasandy loam           
 
 
     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    5 
 
       471 storms produced                           235.2   in. of 
precipitation 
        36 rain storm runoff events produced           0.3   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    5 
        Mean annual precipitation                       47.0 in/yr 
        Mean annual runoff from rainfall                 0.1 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.4 lbs/ft of width 
             442.3    lbs (based on profile width of     1069.2    ft.) 
               0.0    t/a (assuming contributions from     39.6  acres) 
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6.3.2 LONG CANE 5-YR 30m RESOLUTION MODELED RESULTS 

 

Long Cane Ranger District 5-year simulations producing annual abbreviated main WEPP 

outputs on 30 m DEM produced representative hillslopes for comparison between observed 

and predicted erosion amounts by plot.  Input parameters, hydrology events and offsite 

effects shown.   

 

 

Control Plots (9 plots on the same representative hillslope). 

Annual; abbreviated (English Units)                                     
 
 
          USDA WATER EROSION PREDICTION PROJECT 
          ------------------------------------- 
 
          HILLSLOPE PROFILE AND WATERSHED MODEL 
                     VERSION  2006.500 
           May 18           2006 
 
 
               TO REPORT PROBLEMS OR TO BE PUT ON THE MAILING 
               LIST FOR FUTURE WEPP MODEL RELEASES, PLEASE CONTACT: 
 
                    WEPP TECHNICAL SUPPORT 
                    USDA-AGRICULTURAL RESEARCH SERVICE 
                    NATIONAL SOIL EROSION RESEARCH LABORATORY 
                    275 SOUTH RUSSELL STREET 
                    WEST LAFAYETTE, IN 47907-2077  USA 
 
                    PHONE: (765) 494-8673 
                      FAX: (765) 494-5948 
                    email:  wepp@ecn.purdue.edu 
                      URL:  http://topsoil.nserl.purdue.edu 
 
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p1.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p1.slp                                             
       CLIMATE: p1.cli                                             
       Station:  JOHNSTON 2 SSW SC                              CLIGEN 
VERSION  4.30 
          SOIL: p1.sol                                             
      PLANE  1 Forest              sandy loam           
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     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    4 
 
       410 storms produced                           201.1   in. of 
precipitation 
         7 rain storm runoff events produced           1.4   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    4 
        Mean annual precipitation                       50.3 in/yr 
        Mean annual runoff from rainfall                 0.3 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.4 lbs/ft of width 
             342.7    lbs (based on profile width of      875.4    ft.) 
               0.0    t/a (assuming contributions from     31.7  acres) 
 
 
 

High Fuel Plot Gully 1.   

 
Annual; abbreviated (English Units)                                     
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p7.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p7.slp                                             
       CLIMATE: p7.cli                                             
       Station:  JOHNSTON 2 SSW SC                              CLIGEN 
VERSION  4.30 
          SOIL: p7.sol                                             
      PLANE  1 Low severity fire-sasandy loam           
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     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    4 
 
       410 storms produced                           201.1   in. of 
precipitation 
        30 rain storm runoff events produced           1.6   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    4 
        Mean annual precipitation                       50.3 in/yr 
        Mean annual runoff from rainfall                 0.4 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.4 lbs/ft of width 
             407.5    lbs (based on profile width of     1130.5    ft.) 
               0.0    t/a (assuming contributions from     27.3  acres) 
 

High Fuel Plot Gully 2.  

 
Annual; abbreviated (English Units)                                     
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p6.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p6.slp                                             
       CLIMATE: p6.cli                                             
       Station:  JOHNSTON 2 SSW SC                              CLIGEN 
VERSION  4.30 
          SOIL: p6.sol                                             
      PLANE  1 Low severity fire-sasandy loam           
 
 
 
 



 

89 

     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    4 
 
       410 storms produced                           201.1   in. of 
precipitation 
        30 rain storm runoff events produced           1.6   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    4 
        Mean annual precipitation                       50.3 in/yr 
        Mean annual runoff from rainfall                 0.4 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.4 lbs/ft of width 
             407.4    lbs (based on profile width of     1130.5    ft.) 
               0.0    t/a (assuming contributions from     27.3  acres) 
 

High Fuel Plot Gully 3. 

 
Annual; abbreviated (English Units)                                     
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p8.man                                             
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p8.slp                                             
       CLIMATE: p8.cli                                             
       Station:  JOHNSTON 2 SSW SC                              CLIGEN 
VERSION  4.30 
          SOIL: p8.sol                                             
      PLANE  1 Low severity fire-sasandy loam           
 
 
 
 



 

90 

     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    4 
 
       410 storms produced                           201.1   in. of 
precipitation 
        30 rain storm runoff events produced           2.3   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    4 
        Mean annual precipitation                       50.3 in/yr 
        Mean annual runoff from rainfall                 0.6 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.1 lbs/ft of width 
              88.4    lbs (based on profile width of      656.9    ft.) 
               0.0    t/a (assuming contributions from      3.3  acres) 
 
 

Low Fuel Plots Gully 1 and 2. 

 
Annual; abbreviated (English Units)                                     
 
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p13.man                                            
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p13.slp                                            
       CLIMATE: p13.cli                                            
       Station:  JOHNSTON 2 SSW SC                              CLIGEN 
VERSION  4.30 
          SOIL: p13.sol                                            
      PLANE  1 shrub               sandy loam           
 



 

91 

     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    4 
 
       410 storms produced                           201.1   in. of 
precipitation 
        18 rain storm runoff events produced           1.4   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    4 
        Mean annual precipitation                       50.3 in/yr 
        Mean annual runoff from rainfall                 0.4 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.3 lbs/ft of width 
             338.7    lbs (based on profile width of     1130.5    ft.) 
               0.0    t/a (assuming contributions from     27.3  acres) 
 
 

Low Fuel Plot Gully 3. 

 
Annual; abbreviated (English Units)                                     
 
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p12.man                                            
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p12.slp                                            
       CLIMATE: p12.cli                                            
       Station:  JOHNSTON 2 SSW SC                              CLIGEN 
VERSION  4.30 
          SOIL: p12.sol                                            
      PLANE  1 shrub               sandy loam           
 
 



 

92 

     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    4 
 
       410 storms produced                           201.1   in. of 
precipitation 
        18 rain storm runoff events produced           1.4   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    4 
        Mean annual precipitation                       50.3 in/yr 
        Mean annual runoff from rainfall                 0.3 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.4 lbs/ft of width 
             371.0    lbs (based on profile width of      875.4    ft.) 
               0.0    t/a (assuming contributions from     31.7  acres) 
 
 

Mechanical Gully Plots 2, 3 and Mechanical Slope Plot 2. 

 
Annual; abbreviated (English Units)                                     
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p11.man                                            
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p11.slp                                            
       CLIMATE: p11.cli                                            
       Station:  JOHNSTON 2 SSW SC                              CLIGEN 
VERSION  4.30 
          SOIL: p11.sol                                            
      PLANE  1 Tall_Grass_S-Loam   sandy loam           
 
 
 



 

93 

     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    4 
 
       410 storms produced                           201.1   in. of 
precipitation 
        23 rain storm runoff events produced           1.4   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    4 
        Mean annual precipitation                       50.3 in/yr 
        Mean annual runoff from rainfall                 0.4 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.4 lbs/ft of width 
             378.6    lbs (based on profile width of      875.4    ft.) 
               0.0    t/a (assuming contributions from     31.7  acres) 
 
 

Mechanical Slope Plots 1,5, 6 and Mechanical Gully Plot 1. 
 
 
Annual; abbreviated (English Units)                                     
 
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p10.man                                            
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p10.slp                                            
       CLIMATE: p10.cli                                            
       Station:  JOHNSTON 2 SSW SC                              CLIGEN 
VERSION  4.30 
          SOIL: p10.sol                                            
      PLANE  1 Tall_Grass_S-Loam   sandy loam           
 



 

94 

     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    4 
 
       410 storms produced                           201.1   in. of 
precipitation 
        23 rain storm runoff events produced           1.4   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    4 
        Mean annual precipitation                       50.3 in/yr 
        Mean annual runoff from rainfall                 0.4 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.4 lbs/ft of width 
             378.6    lbs (based on profile width of      875.4    ft.) 
               0.0    t/a (assuming contributions from     31.7  acres) 
 
 
 

Mechanical Slope Plots 3 and 4. 

 
Annual; abbreviated (English Units)                                     
 
     HILLSLOPE INPUT DATA FILES - VERSION  2006.500 
      May 18           2006 
 
 
    MANAGEMENT: p12.man                                            
 MAN. PRACTICE: description 1                                                
                description 2                                                
                description 3                                                
         SLOPE: p12.slp                                            
       CLIMATE: p12.cli                                            
       Station:  JOHNSTON 2 SSW SC                              CLIGEN 
VERSION  4.30 
          SOIL: p12.sol                                            
      PLANE  1 Tall_Grass_S-Loam   sandy loam           
 
 



 

95 

     ANNUAL AVERAGE SUMMARIES 
     ------------------------ 
 
 
I.   RAINFALL AND RUNOFF SUMMARY 
     -------- --- ------ ------- 
 
      total summary:  years    1 -    4 
 
       410 storms produced                           201.1   in. of 
precipitation 
        23 rain storm runoff events produced           1.4   in. of runoff 
         0 snow melts and/or 
             events during winter produced             0.0   in. of runoff 
 
      annual averages 
      --------------- 
 
        Number of years                                    4 
        Mean annual precipitation                       50.3 in/yr 
        Mean annual runoff from rainfall                 0.4 in/yr 
        Mean annual runoff from snow melt 
          and/or rain storm during winter                0.0 in/yr 
 
 
III. OFF SITE EFFECTS  OFF SITE EFFECTS  OFF SITE EFFECTS 
     ----------------  ----------------  ---------------- 
 
     A.  AVERAGE ANNUAL SEDIMENT LEAVING PROFILE 
               0.4 lbs/ft of width 
             378.6    lbs (based on profile width of      875.4    ft.) 
               0.0    t/a (assuming contributions from     31.7  acres) 
 
 

 
 
 

 


