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Abstract 

WILLIAMSON, JUSTIN. Master of Environmental Assessment. Creating Principles for the 

Delineation of Natural Communities in the Environment with the Use of Aerial Photography and 

Supplemental Data. 

 

 Natural communities are defined as “a distinct and reoccurring assemblage of 

populations of plants, animals, bacteria, and fungi naturally associated with each other and 

their physical environment.”  (The Nature Conservancy, 1981). Natural communities are 

important for humans as well as for the environment.  For humans, they provide ideal settings 

for scientists to study specific ecosystems that may be present. What organisms are found as 

well as the how each community functions is important information for scientists and 

ecologists. Land managers also find natural communities important to make land management 

decisions leading to increased biodiversity conservation.  Many endangered plant and animals 

species can be found in specific community types and can be managed actively by prescribed 

fire or passively by preservation.  In a natural perspective, these communities act as natural 

systems that provide protection to organisms that may live and thrive here.   These 

communities are defined and divided based on numerous variables such as vegetation, slope, 

aspect, soils and elevation. 

 This study looks to identify natural communities and their locations throughout the 

landscape using Geographic Information Systems (GIS) and aerial photography coupled with 

supplemental natural resource data in order to delineate community types accurately.  A 
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unique ground-truthing methodology is then used in order to confirm and correct the data.  The 

goals of this study are first to increase the accuracy of mapping natural communities through 

available data sources, and second to provide a standard for ground-truthing natural 

communities in the field.  To determine if these methods are successful delineation techniques, 

this project will investigate two specific case studies and apply the methods developed to each. 
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Creating principles for the delineation of natural communities in the environment 

with the use of aerial photography and supplemental data. 

 

Introduction 

 

 "Natural communities are valuable elements of natural diversity". (Schafale & Weakley, 

1990).  Professionals such as researchers, naturalists and foresters could find natural 

community information very useful in their industry.  Creating a visual guide or an interactive 

database for these professionals can relay important information regarding plant and animal 

types found here as well as occurrence of natural events such as fire frequency and flood 

patterns.    

 This study looks to identify natural communities and their locations throughout the 

landscape using Geographic Information Systems (GIS) coupled with supplemental natural 

resource data in order to delineate community types accurately.  A unique ground-truthing 

methodology is then used in order to confirm and correct the data.  The goals of this study are 

first to increase the accuracy of mapping natural communities through available data sources, 

and second to provide a standard for ground-truthing natural communities in the field.  This 

project will investigate two specific case studies and apply the method developed to each, in 

order to determine if these methods are successful delineation techniques. 
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Background 

 Natural communities are defined as “a distinct and reoccurring assemblage of 

populations of plants, animals, bacteria, and fungi naturally associated with each other and 

their physical environment.”  (The Nature Conservancy, 1981). The New Hampshire Division of 

Forests and Land simplifies this definition as "recurring assemblages of plants and animals 

found in particular environments". (NH Division of Forests and Land, 2013).  Natural 

communities are important for humans as well as for the environment.  For humans, they 

provide ideal settings for scientists to study specific ecosystems that may be present. What 

organisms are found as well as the how each community functions is important information for 

scientists and ecologists. Land managers also find natural communities important to make land 

management decisions leading to increased biodiversity conservation.  Many endangered plant 

and animals species can be found in some of these specific community types and can be 

managed actively by prescribed fire or passively by preservation.  In a natural perspective, 

these communities act as natural systems that provide protection to organisms that may live 

and thrive here.   These communities are defined and divided based on numerous variables 

such as vegetation, slope, aspect, soils and elevation.  All of these factors are important in 

classifying and delineating natural communities. 

 Several factors influence how a natural community is classified.  The location where a 

community occurs within the physiographic regions of North Carolina is the first factor that 

influences a natural community.  Four different physiographic regions occur within North 
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Carolina, as illustrated in Map 1.   From east to west these are:  the outer coastal plain, the 

inner coastal plain, the piedmont region and the mountain region.  Each of these regions 

supports different community types because of their geographic characteristics.  Some 

communities may overlap physiographic regions, but many communities are directly correlated 

to one of these regions.   

 

Map 1. Physiographic Regions of North Carolina. (North Carolina Geological Survey, Division of Land Resources, 
2004). 

  

 The most influential feature used to determine each community type, based on Schafale 

and Weakley (1990) is vegetation type.   Dominant vegetation types tend to change as 

transition zones are approached. However, it should be noted that in some cases the dominant 

vegetation type can carry into other related communities, and therefore secondary species and 

understory plants may be necessary in classification.  
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 Soil mapping through county soil surveys provides detailed soil descriptions and where 

they can be found in the landscape within a particular county.  Mapping dates are not 

standardized, meaning that the years that counties complete a survey are not done similarly; 

therefore the most updated mapping for one county map may be 1960, such as Alamance 

County, while some may be more recent such as 2007 in Surry County (Natural Resource 

Conservation Service, 2013).  This can be problematic because soil types can change and units 

can be subdivided depending on who completes the survey.  Because soil survey's are done 

based on estimates, the actual dividing lines between types may fluctuate and should be taken 

into account. 

 Features such as slope, aspect and elevation are also useful in classifying natural 

communities. Elevation can be a particularly telling feature for natural community delineation.  

Many community types only occur at certain elevations throughout the state.  For example, if a 

land manager is seeking chestnut oak forests, then he should study locations at higher 

elevations in the mountain region because this is the only place in North Carolina where these 

community types occur.  Aspect is also important as many plants associated with communities 

favor certain directional positions in the landscape.  For example, in the North Carolina 

piedmont, mountain laurel tends to prefer more moister conditions (Dirr, 1998) which would 

lead us to believe that communities dependent on mountain laurel,  such as Pine-Oak/Heath, 

are located on north facing slopes, which tend to be more mesic.  Finally, slope conditions can 

be used, through contour data, in order to determine the severity of slope in relation to 

community types.  Montane acidic cliffs for example are found in areas of "very steep to 

vertical slopes". (Schafale & Weakley, 1990).  
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 By analyzing the information from each of these features one can make an educated 

classification of community type.   For example, if a manager or scientist encounters a 

community that occurs in the mountains, in sheltered areas that are on lower to middle 

elevation dominated by a dense canopy of Tulip Poplar, Sugar Maple, Canada Hemlock and 

Cherry Birch, and on Ashe, Porters or Tusquitee soil types, then they are probably within a Rich 

Cove Forest community type.  This classification is made by factoring in all the information 

collected from the site or supplemental spatial data. 

 

Methods 

 This project was completed by dividing it into two related phases.  The first is to use 

ArcGIS and supplemental data in order to determine which communities were present within 

the study area and to delineate the approximate location of each.  The second phase was a field 

study to determine the accuracy of the predicted communities based on a method developed 

for delineating community types.  For this project two case studies were used to test the 

developed  methods.  These results were then compared to the initial findings in order to 

record accuracy of the system. 

 Predicting Natural Communities 

 ArcGIS version 9 was used throughout the project to create maps and analyze data.  All 

related data that were used in classifying natural communities can be found at the end of this 

report, detailed in the "Data" section.  Two case studies were specifically chosen to implement 
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the study:  (1), Occoneechee Mountain State Natural Area in Orange County, North Carolina 

and (2) Weymouth Woods-Sandhills Nature Preserve (Painthill Section) in Moore County, North 

Carolina.  These tracts were chosen because of their similarity in size, at approximately 200 

acres, and because they represented different land features located within different 

physiographic regions.  It was important to vary the land types to note if different community 

types could be more accurately predicted than others. 

 The process initially starts by determining the boundaries for the study area.  In the sites 

that were used for this study, the boundaries were already delineated by the North Carolina 

State Parks Program.  The boundaries for each area as well as an aerial photograph of each site 

can be viewed in maps 2 and 3 below. 

 

              Map 2.  Occoneechee Mountain State Natural Area Boundary Lines 
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           Map 3. Weymouth Woods Nature Preserve (Paint Hill Section) Boundary Lines 

 

 Once the boundaries were determined, the process of actual delineation began.  Each 

boundary polygon was edited using the "cut polygon features" tool in ArcMap.  This tool 

essentially cuts the large existing polygon into smaller polygons, in this case each new polygon 

represented a community delineation.  Delineations were made based on visual breaks in the 

vegetation, soil type, location within the state, Heritage Program data, aspect, slope and 

elevation as previously presented in the "background" section.  Almost all of the information 

needed to make delineations was available in the form of ArcGIS shapefiles, along with 

corresponding attribute tables.  Natural Heritage data, while presented in the form of 

shapefiles, were also researched through the Natural Heritage Program's library archives.  

These data gave an idea of what community types may be present; however, no spatial data 

were available. 
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 Visual observations of the landscape based on aerial photography served as the starting 

point for this process.  For example the photograph included in map 2 shows a distinct cleared 

area.  Further review determined that these sections were maintained fields used for public 

recreation.  These areas were delineated and labeled as "disturbed" because they are 

maintained and will probably not return to natural conditions.  Once this initial delineation was 

performed, other information such as elevation, soil type, slope, aspect and Heritage Program 

data was examined in order to delineate further and label each area.  While performing this 

process, a justification field was created in the attribute table in order to note and validate each 

delineation.  This is important because it displays the reasoning as to why each community was 

delineated the way it was.  For example, if a community boundary was created based on slope 

and soil data, then "slope" and "soil" would be entered in this field.  The descriptions of each 

justification field type are found below in table 1.  Once again it should be noted that natural 

communities are interesting in that they do not follow a definite  pattern in the landscape; 

many times a community will adhere to the descriptions and attributes associated with it, this is 

not always the case.  This is the reason why not all the data provided fit each community type 

every time, and therefore why not every justification field is used in every community 

delineation. 
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Table 1. Justification Field Descriptions in attribute table. 

 

 

Methods for Ground-Truthing Natural Communities  

 A method for ground-truthing natural communities was needed to test the accuracy of 

the predicted community boundaries.  For this project the survey method conducted was a 

variation of transect sampling with the use of points.  This method was based on the transect 

methods used in studying marine life (Titus, 2009) and was modified through conversations 

with DENR Piedmont Regional Biologist Jimmy Dodson, who had used various transect methods 

as a land manager with North Carolina State University.  This process is a stratified sampling 

method because the communities are first subdivided; this is followed by systematic sampling 

within the boundary areas.  

 In this study, transect lines are drawn equidistant throughout the study area, with the 

study area consisting of the entire park and not each individual community.  By transecting the 

entire study area we are able to create a more accurate delineation of the communities present 

over the entire area rather than simply studying what we have predicted to be true.  If we were 

simply trying to delineate one community type that we knew was there, then we could transect 

each community area in order to accurately delineate the boundaries.  In this case however we 
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are not only interested in the delineation of each community, but in determining the type or 

types  of communities that may be present over the entire study area. 

 For each study area, transect line intervals were determined based on the size of the 

study area.  The goal was to have the transects pass through as many predicted communities as 

possible, while still maintaining a reasonable time frame to finish the study.   For these reasons 

it was determined by examining maps of the study area that 100 foot transect intervals would 

be necessary to complete the study.  Because the two study areas were similar in size, 100 foot 

intervals were used for each.  It was determined that this spacing would traverse many 

communities while still allowing the project to be completed on time.  Transect lines were 

drawn in ArcMap in a north to south direction, with each transect beginning 50 feet east of the 

first boundary, as depicted in maps 4 and 5.  Running the transects from north to south is not a 

standard that must be followed, but in this case this direction results in transects roughly 

perpendicular to contour lines.  There was an expectation that this would better represent a 

cross-section of changing community types.  If the transects were drawn from east to west in 

these particular study areas, significantly fewer transect lines would have resulted and the lines 

would have simply followed contour lines in many places leading to less variation in community 

types along each transect.  One variable was created in order to maximize the effectiveness of 

this study.  Upon studying the maps prior to the start of field work, we found that a transect 

line would not intersect a particularly small community or a point of interest that could result in 

a previously unknown community type, a point would be created for investigation while in the 

field.  For these areas however, it was determined that all transects passed through the 

necessary study areas and no extra points were created.   
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      Map 4. Occoneechee Mountain Transect Lines and Points Taken. 

 

     Map 5. Weymouth Woods Transect Lines and Points Taken. 
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 Once initial analysis of maps was completed, the process of traversing the transects in 

the field began.  Initially, park maps and paper maps were used in conjunction with a compass 

and measuring wheel for orientation and collection of data.  This process was used for the 

Occoneechee Mountain study, but altered for Weymouth Woods.  The process at Weymouth 

Woods consisted of converting the transect lines shapefile into a jpg format and then loading 

the map into the GPS unit.  This map when used with the GPS unit created an accurate position 

of where we were in relation to the transect lines. This method eliminated the need for a 

measuring wheel and created points that were closer to the original transect lines.  Boundary 

markers placed by the State Parks Program were initially used for guidance in determining the 

start and stop points for each transect.  However, when the methodology changed to more 

reliance on the GPS unit, locating boundary lines was used simply as a confirmation.  The GPS 

unit allowed for a more reliable sense of where transect lines began and ended because of real 

time data. 

 Points were taken along transect lines where  community types transitioned.  The 

community start point was labeled and a point was taken.  Points were logged with a Trimble 

GPS unit, with approximately 20 positions averaged at each point at a logging interval of 1 

second per point.  Transects were numbered with a generic numbering system beginning at 1 

and ending with the last transect.  Starting and ending points were labeled for orientation 

purposes when reviewing the data.  Once all data points were collected, the data were 

processed and corrected using base files from the North Carolina Geodetic  Survey and 

subsequently processed and converted to ESRI shapefiles with the GPS Pathfinder Office 

program. 
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Case Studies  

Occoneechee Mountain State Natural Area 

 Occoneechee Mountain served as the first case study area.  Occoneechee Mountain is 

located in the piedmont region of North Carolina in Orange County.  The park is approximately 

189 acres and is bordered on the south by Interstate 40.  The eastern and western borders are 

delineated only by tree markers and could be difficult to find at times.  The northern border is 

delineated by the Eno River in the western portion of the park and by a power line cut further 

to the east.   

 Natural communities were predicted based on a review of Heritage Program data, 

aspect, Orange county elevation and contour data (Map 6) and Orange County soil data (Map 

7).  Upon initial review of these data, Occoneechee Mountain could be considered less of a 

mountain and more as a large hill, not to be confused with mountains of western North 

Carolina.  The approximate elevation is 867 ft. which is higher than Medoc Mountain at 325 ft. 

in the coastal plain, but much smaller than the peak of Mount Mitchell at 6336 ft.   
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      Map 6. Occoneechee Mountain Soil Data 

 

    Map 7. Occoneechee Mountain Elevation Data 
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 Because of the elevation and the location in the piedmont, it was assumed that most 

mountain community types were probably not found here.  In this case it was determined 

based on studying Schafale and Weakly's classifications that most likely the highest community 

found here was going to be Piedmont Monadnock and Pine - Oak/Heath, which are both 

included in the Piedmont and Coastal Plain Oak Forests subset.  Components of the Pine-

Oak/Heath community can actually be seen in the aerial photograph on the northern peak of 

the slope.  This area appears as an evergreen forest  and was later determined to be a large 

stand of Mountain Laurel and Rhododendron.  Because of the gradual decline in elevation, 

coupled with the study areas location within the piedmont region, oak forests were thought to 

occur throughout on the intermediate elevations around the mountain.  Based on Heritage 

Program data we know that a Piedmont/Coastal Plain Acidic Cliff was located somewhere in the 

park.  Based on elevation data, it was thought to occur as the drop off point between the Pine-

Oak Heath communities and the mesic communities of the river.   Finally based on location 

descriptions provided by Schafale and Weakley, Piedmont/Low Mountain Alluvial Forest was 

predicted as the community at the lowest elevation that bordered the river.  All areas that were 

maintained by park staff or served as parking areas were subsequently labeled as disturbed.  

Map 8 is the mapped results of the initial delineations based on the data provided. 

 Field work was completed over a series of visits throughout the month of August 2013.  

Field work staff included me as well as Piedmont Regional Biologist Jimmy Dodson as the guide.  

Work determining breaks in communities as well as community classification was completed 

using the "Classification of the Natural Communities of North Carolina, Third Approximation" as 

the basis for classification.  For this park, transects were followed based on paper maps 
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created, using a compass and measuring wheel to determine direction and start points for each 

transect.  Points were taken at the beginning and end of each transect and also where 

communities transitioned.  The first transect line was positioned 50 ft. inside the western 

boundary.  If the transect was started at the boundary line, relevant data could only be 

recorded for everything inside the boundaries. Therefore it was decided that moving east 50 ft. 

would increase the scope of the first sample. 

 

Map 8. Predicted Natural Communities of Occoneechee Mountain 
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 Most of the park was not difficult to traverse;  however some areas, specifically the 

large stands of Mountain Laurel and the drop in elevation at the cliffs, were difficult to 

navigate.  In these areas we occasionally lost our bearings and this is where we noticed a flaw in 

the data collection system.  Because we were relying on compass and paper maps, our actual 

location in the landscape was not known until the data were processed and analyzed.  In some 

spots, namely transects 7-10 (map 4), we veered into the wrong direction and off the transect 

lines.  Because of this, some additional points were taken and included in the dataset.  

However, because the goal is to map natural communities, these data still prove useful.  Once 

the GPS data were collected, they were processed at the Department of Environment and 

Natural Resources using the North Carolina Geodetic Survey website.  The Durham CORS 

station, which is the closest to the site, was chosen as the base station for differential 

correction and the data were processed for the given time period.  Data was downloaded as a 

.cor file extension and through GPS Pathfinder Office converted to an ESRI shapefile.  The 

corrected points were then mapped into an ArcMap document for analysis.   

 

Weymouth Woods-Sandhills Nature Preserve (Paint Hill Section) 

 The Paint Hill tract of Weymouth Woods-Sandhills Nature Preserve was selected as the 

second study area for this project.  Weymouth Woods is located in the Sandhills section of the 

Inner Coastal Plain.  The Paint Hill tract is roughly the same size in area as Occoneechee 

Mountain  at approximately 202 acres and similarly runs longer east to west than north to 

south.  The western edge of the tract is bordered by Bethesda Road, while the rest of the 
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borders have no distinguishable natural or manmade boundaries.  Boundary markers on the 

State Park property were relied upon for field work limits.   

 The Sandhills are a region within the Coastal Plain created millions of years ago by sand 

deposits from the sea.  These areas are unique to the Coastal Plain in the Carolinas and feature 

some of the most diverse plant and animal species, especially what is left of the longleaf pine 

species that once dominated the area.  Most of the communities found here can be classified 

under the Dry Longleaf Pine Communities subsection of the Third Approximation of the 

Classification of the Natural Communities of North Carolina (Schafale and Weakley 1990).  In 

the initial classification of this tract, elevation data as well as aerial photography served as the 

main data resources.  Since the 2010 photographs were taken during the winter, it is easy to 

distinguish evergreen species from deciduous.  Most of the deciduous species were found in 

the valleys and lower elevations of the tract, leading to the determination that these areas 

were most likely Dry Oak - Hickory Forest, as they are found at lower elevations in this region.  

All of the additional areas in the upland of the tract were classified as Pine/Scrub Oak Sandhill.  

Xeric Sandhill Scrub was not included because it appeared that the higher elevation where this 

community can be found, was not within the tract, but rather slightly to the southeast.  Contour 

data found in map 9 support this idea.  A completed map of the predicted communities is 

displayed as map 11. 
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             Map 9. Weymouth Woods-Sandhills Nature Preserve Soils 

 

                     Map 10. Weymouth Woods Elevation Data. 
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 The field work process for this tract was slightly different than the approach taken at 

Occoneechee Mountain.  At Weymouth Woods, the transect shapefile was loaded into the 

Trimble GPS unit and served as a navigation tool.  This allowed us to stay relatively close to the 

transects, even if we became disoriented.  A compass was still used once the beginning transect 

point was taken because it was faster to use the compass as a guide and correct position 

accordingly than to follow the navigation on the GPS unit, as the unit needed time to collect 

satellite data and correct our position.  Data collection methods were otherwise the same as at 

Occoneechee Mountain.  The first transect point was taken 50 feet inside the western 

boundary and points were taken at the beginning and end of every transect as well as where 

communities transitioned.  Because of the use of the Trimble unit as guidance, additional 

transects were not necessary as the transect lines were followed relatively close.  Again, all the 

data were differentially corrected using the North Carolina Geodetic Survey Site and based on 

the CORS station in Carthage.  Data were saved as a .cor file extension through GPS Pathfinder 

Office and converted to and ESRI shapefile, where corrected points were mapped into ArcMap 

for analysis. 
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  Map 11. Weymouth Woods Predicted Natural Communities. 

 

Results 

Methodology for Field Work 

 This project produced some interesting results, some that were expected and some that 

were unexpected.  To begin with, our methods for conducting fieldwork, which initially had 

some difficulties, proved in the end to be successful.  Once the change was made to import the 

transect shapefile into the GPS unit, the accuracy of points taken in relation to the transect 
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lines improved dramatically.  By choosing this method, starting and ending locations were more 

accurate in relation to transect lines.  The possibilities of human error were also reduced, such 

as finding physical boundary markers throughout the landscape and measuring off starting 

points 100 feet from the previously finished transect line, which could be incorrect if the 

previous line was not correct.  The distance of 100 feet between transect lines was also 

successful for these two study areas.  It would appear that enough points were taken to 

delineate the natural communities accurately while not creating an overwhelming amount of 

data to be analyzed for the time period given.   

 However,  two minor problems with this method were encountered on a few occasions.  

The first is the reliance on the GPS unit.  This problem is somewhat unavoidable as most 

delineation requires the use of some type of GPS.  At some times, mainly in the afternoon, not 

enough satellites were within our range to record data.  We found that this almost always 

occurred around 1:00 p.m. which resulted in the necessity of completing work for the day by 

this time.  It is unknown why this particular dilemma was occurring; however,  a number of 

contributing factors could occur such as seasonal anomalies or satellite movement by 

controllers.  We were able to work around this problem because the two study areas were 

located close to the office, which allowed us to complete enough field work for the day by the 

afternoon.  This would become a much larger problem, however, if the study areas were farther 

away and working into the afternoon were unavoidable.  In such cases further study would be 

required to determine the exact issue. 
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 Another minor problem that we ran into was walking transect lines that were not 

always traversable.   Thickets of dense underbrush or dramatic changes in elevation made some 

transect lines impassible.  Using the original methodology, the only solution was to move 

around the impassible areas and pick up the transect lines based on maps and judgment calls.  

The improved methodology essentially erased this problem as we were able to tell where our 

location was in real time and simply pick the transect back up once the area was clear.  Both of 

these problems were minor and were solved or worked around within this study. 

Occoneechee Mountain State Natural Area 

 Occoneechee Mountain was an interesting site because many natural communities 

were present.  Once the field work data were processed, we realized that we had some 

communities that were incorrectly delineated and some that were omitted completely.  Map 

12 shows the final results after the data from the field were assessed.  When comparing Map 8 

to Map 11, it can be seen that there are some similarities, but also some major differences.   

 Many of the natural communities that were predicted to be within the study area were 

present, with the exception of the Mesic Mixed Hardwood Forest (both in the natural state and 

in the disturbed) and the Piedmont/Coastal Plain Heath Bluff community. Both of these 

communities were classified because of the plant species present, which is information that 

was not available during the prediction phase. 
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  Map 12. Occoneechee Mountain State Natural Area Map of Confirmed Natural Communities. 

 

 The most glaring error however was the delineation of the Dry - Oak Hickory Forest.  

Originally it was thought that much of the Oak Hickory Forest was actually mesic.  However 

based on the field work it actually turned out that most of the area was a Dry Oak-Hickory 

Forest with a thin gradient of mesic forest, where the transition zone proved too small to 

actually delineate.  The other error (which can be debated based on the field staff that makes 

the judgment) was the quarry area.  Originally thought of as simply a disturbed community, the 

natural transformation that is taking place can actually lead it to be included into a 

Piedmont/Coastal Plain Acidic Cliff community type.  This again leads to the question of when a 
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natural community is actually "natural."  While this is a hotly debated topic, for this project we 

worked to fit everything into a community type considering what the current and immediate 

future of the community is.  Fire regimes and general human disturbance may affect 

community types; however this was generally not accounted for as the land management 

strategies are unknown.  A table (table 2) and map (map 13) provided below depict the 

accuracy of our predicting methods based on community type and location. Based on our maps 

and tables, we can see that we were a little more than 40% correct in predicting natural 

communities for Occoneechee Mountain based on aerial photography and supplemental data.   

 

Table 2. Occoneechee Mountain State Natural Area Accuracy of Predicted Communities. 

 

  

  



32 
 

 

Map 13. Occoneechee Mountain State Natural Area Correct and Incorrect Community Predictions. 

 

   

Weymouth Woods-Sandhills Nature Preserve (Paint Hill Section) 

 The Weymouth Woods case study was a much less difficult area to analyze.  Because the 

study area is located in the Sandhills, it was known that probably only a limited number of 

communities were present leading into the field work section, which was confirmed when 

transects were completed.  We did however exclude one community in our initial assessment.  

Map 14 displays the results of the field work.   
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      Map 14. Weymouth Woods-Sandhills Nature Preserve (Pain Hill Section) Map of confirmed Natural  
     Communities. 
 
 

 At Weymouth Woods, many of the communities were accurately predicted; in fact, 

approximately 77% of the total area was delineated correctly.  Most of the incorrect area was 

attributed to drawing the delineation lines slightly off the actual contour.  However 

approximately 34% of the inaccuracy was due to having a natural community present that was 

not originally included.  Xeric Sandhill Scrub, while present throughout the area of the Sandhills 

was not originally included because it was thought that most of the study area was actually in a 

transition zone between Xeric Sandhill Scrub and riverine communities.  Specifically, in studying 

contour data in Map 11, it was thought that Xeric Sandhill Scrub would occur in the higher 
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elevations, slightly outside of the study area to the southeast.  Once in the field, however, we 

observed transition to Xeric Sandhill Scrub based on vegetation present.  Table 3 breaks down 

the prediction accuracy of each community and map 15 displays our level of accuracy.   

 

Table 3. Weymouth Woods-Sandhills Nature Preserve (Paint Hill Section) Accuracy of Predicted Communities. 

 

Map 15. Weymouth Woods-Sandhills Nature Preserve (Paint Hill Section) Correct and Incorrect Community 
Predictions 
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Conclusions 

 

 Overall this project proved successful in establishing a principle for ground-truthing 

natural communities, but it was somewhat inconclusive in determining if communities can be 

accurately identified using aerial photography and supplemental data.  Transecting study areas 

proved very successful permitting collection of enough data to determine what community 

types were present and created a relatively accurate delineation.  Based on the results of our 

accuracy tables, prediction of where and what communities were present  based on the results 

of our accuracy tables displayed inconclusive results.  

 There are some variables that may have affected our results and should be considered 

when using this methodology in the future.  One such variable that should be noted is that once 

field data were collected and processed, community lines were redrawn based on the 

additional data.  Because we only took a sampling of points, there is still some error in the 

location of each community boundary, which can alter the percentage of area correct or 

incorrect. 

 Not all of the data necessarily fit into a specific community type.  In these cases we 

actually had to create a community to fit an area into.  This was the case at Occoneechee 

Mountain, where the Dry Oak-Hickory Forest and the Dry Mesic Oak-Hickory Forest occur.  The 

gradient between these two community types was too difficult to differentiate, therefore we 

simply labeled them as Oak-Hickory Forest.  This created a new community type that was 

included in our results analysis. Because of this, these areas were simply labeled as incorrect.  If 
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we consider those areas as actually correct, our results for Occoneechee Mountain are actually 

far more encouraging.  

 A concept that must be considered is lumping versus splitting.  Most biologists and 

ecologists divide communities by these two methods.  In this study we used an approach that is 

considered more splitting than lumping.  This means that we broke these assemblages down 

into very small unique categories.  This approach is used by many, including the "Classification 

of the Natural Communities of North Carolina, Third Approximation" (Schafale & Weakley, 

1990) and allows for very unique community descriptions and identifiers.  Lumping or grouping, 

is the idea of dividing assemblages on a broader, more general level.  For example if we took 

the three communities found at Weymouth Woods and divide them based on a more general 

theme, we would actually group Xeric Sandhill Scrub and Pine/Scrub Oak Hickory communities 

together.  This is important because if we were to group assemblages rather than split them, 

our accuracy of predicting communities, and our methods presented in this study, are more 

successful. 

 One drawback to the methodology developed in this project may be the amount of time 

and resources necessary to complete the study.  This project required the use of a higher grade 

GPS unit and ArcGIS which may not be available to all researchers because of cost.  These GPS 

units are almost necessary to complete this study because of their precision over recreational 

grade units. The starting cost for one of these units however may be close to $8,000.  The 

amount of time necessary to complete the fieldwork may also be a concern.  It took several 
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man hours to complete this study, which can be costly based on the wages paid to researchers 

and the number of researchers necessary. 

 The results of this study could be considered valuable for researchers because it not 

only gives a starting point in terms of what data to analyze, but it also provides a method in 

which to ground truth the delineations.  Groups such as the Natural Heritage Program could use 

this methodology to find and delineate community types that may prove valuable for 

preservation or management.  

Data Sources 

 All data were analyzed using ArcGIS version 9.0 and projected in NAD 1983 State Plane 

North Carolina FIPS 3200 (Meters) coordinate system.  The projection was  Lambert Conformal 

Conic.  All data files were provided from the North Carolina Division of State Parks server. 

Lidar Data 

 All lidar data for this project including contours, elevation, slope and aspect were 

derived from data taken from the elevation layer.  This layer was created based on Flood 

Mapping data created by the NCDOT GIS Branch taken in 2005.  These layers were all used for 

general analysis of the study area based on their selected attributes. 

 Additionally a digital landcover dataset named segap_mosaic was used for initial 

analysis.  This dataset was provided by the Biodiversity and Spatial Information Center, 2008.  

This layer provided landcover estimations in the form of a raster dataset.   

Aerial Photography 
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 Two aerial photography layers were used in this analysis.  Orthoimagery_2010 was 

provided by ArcGIS Map Service in the form of a raster dataset.  These data were used because 

of high resolution nature and relatively recent creation.  Additionally, the NAIP 2012 IR GE layer 

was used because of its infrared data which were taken during the winter providing information 

regarding leaf cover.  These data were also provided by a web mapping service from the North 

Carolina Department of Agriculture and Consumer Services. 

Soil Data 

 Soil data were derived from the U.S. Department of Agriculture, Natural Resources 

Conservation Service, 2007.  Soil data were approximate based on a number of samples and 

were used as a guide rather than as an exact measurement tool.  Moore county soil data and 

Orange county data were used in this analysis.  

North Carolina Heritage Program Data 

 North Carolina Natural Heritage data were used in this analysis to identify potential 

occurrences of natural communities that may have been present in the area.  The data were 

created by the North Carolina Natural Heritage Program, Published Quarterly.  These data 

served as a guide as to which communities may be present in a given area, though exact 

locations were not known. 
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