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Abstract 

In many places across the United States, the prospect of increasing suburbanization and 

population growth looms as a significant threat to unique ecosystems and biological 

communities.  Although extensive land protection would greatly benefit the long-term 

persistence of biodiversity, conservation efforts must typically prioritize areas owing to time and 

financial constraints.  In Georgetown County, South Carolina, the potential for increasing 

development threatens important habitat for federally endangered species like the red-cockaded 

woodpecker (Picoides borealis) and state-listed endangered species like the swallow-tailed kite 

(Elanoides forficatus) as well as species like the American black bear (Ursus americanus), 

whose population in the upper coastal plain of South Carolina is deemed vulnerable because of 

the likelihood of habitat loss resulting from land conversion.  Much of the development in 

Georgetown County is concentrated in the Waccamaw Neck region, but there is concern that 

development will spread into the mostly rural and forested mainland western portion of the 

county. 

To encourage effective land use planning and management strategies for Georgetown 

County, I conducted a GIS-based prioritization of tax parcels using a multicriteria decision 

analysis framework based on the spatial context, biodiversity, and habitat quality of individual 

parcels.  I developed indicator datasets for these criteria using measures of landscape 

composition and connectivity, vulnerability to threats from development, species richness, 

habitat diversity and evenness, and habitat quality.  I calculated a conservation value score for 

each parcel from criteria scores that were derived from the indicator variable utility scores using 

weighted averaging.  I considered three unique prioritization schemes, each placing twice as 

much value on one of the three criteria.  I used the conservation value scores to identify areas of 

highest priority for conservation and to rank individual parcels by conservation value.  The 

county planning department, conservation organizations, and other interested parties can use this 

information to guide decisions regarding future development and land use. 

 



iii 
 

Table of Contents 

List of Figures and Tables          iv 

Introduction             1 

Methods             4 

 General Description           4 

Study Area            4 

 Spatial Data and Analysis          6 

 Development of Objectives Hierarchy        8 

 Data Development           9 

 Rescaling of Indicator Variable Values to Utility Scores    13 

Calculation of Subcriteria and Criteria Scores     13 

 Calculation of Conservation Value       13 

Results           15 

 Developed Indicator Variable Datasets      15 

 Subcriteria and Criteria Scores       30 

Conservation Value Scores        38 

 Priority Tax Parcels         40 

Discussion           43 

References           45 

      

 



iv 
 

List of Figures 

Figure 1 Map of Georgetown County, South Carolina       4 

Figure 2 Comparison of current zoning and projected land use     5 

Figure 3 Georgetown County landcover/landuse map       6 

Figure 4 Preliminary species richness map from the Southeast GAP Analysis     7 
Program 

Figure 5 Objectives hierarchy developed for the prioritization      9 

Figure 6 Development density utility score      15 

Figure 7 Distance to development utility score      16 

Figure 8 Percent impervious surface utility score     17 

Figure 9 Distance to managed area utility score      18 

Figure 10 Zoning utility score        19 

Figure 11 Patch betweenness centrality utility score     20 

Figure 12 Patch degree centrality utility score      21 

Figure 13 Adjacency utility score        22 

Figure 14 Contiguity utility score        23 

Figure 15 Size (area) utility score        24 

Figure 16 Species richness utility score       25 

Figure 17 Habitat diversity utility score       26 

Figure 18 Habitat evenness utility score       27 

Figure 19 Percent forest core area utility score      28 

Figure 20 Percent forest area utility score       29 

Figure 21 Threat from development score       30 

Figure 22 Connectivity score        31 



v 
 

Figure 23 Feasibility score        32 

Figure 24 Potential biodiversity score       33 

Figure 25 Spatial context score        34 

Figure 26 Biodiversity score        35 

Figure 27 Habitat quality score        36 

Figure 28 Conservation value derived from a prioritization that emphasized   37 

spatial context   

Figure 29 Conservation value derived from a prioritization that emphasized   38 

   biodiversity 

Figure 30 Conservation value derived from a prioritization that emphasized   39 

   habitat quality 

Figure 31 Parcels that should be conserved in order to protect 10% of the area of  40  
Georgetown County 

Figure 32 Parcels that should be conserved in order to protect 10% , 20%, and 30%  41 
of the area of Georgetown County 

 

Figure 33 The ten highest ranking parcels for conservation     42 

 

List of Tables 

Table 1 Spatial data layers used in prioritization of Georgetown County tax parcels   7



1 
 

Introduction 

In many places across the United States, the prospect of increasing suburbanization and 

population growth looms as a significant threat to unique ecosystems and biological 

communities. Habitat loss and fragmentation resulting from human activity negatively impacts 

biodiversity and ecosystem processes.  In response to these threats, conservation planners must 

encourage effective land management and the formation of protected areas networks as a 

protective measure (Pearman et al. 2006, Sarkar et al. 2006, Strager and Rosenberger 2007, 

Underwood et al. 2009).  Although extensive land protection would greatly benefit the long-term 

persistence of biodiversity, conservation efforts must typically prioritize areas for conservation 

action owing to time and financial constraints (Sundell-Turner and Rodewald 2008).  As a result, 

conservationists and ecologists must determine the appropriate characteristics upon which they 

will make decisions about conservation value when choosing locations to protect (Pearman et al. 

2006).  Ideally, conservation planners will be able to select a group of sites (a conservation 

portfolio) that encompasses all of the conservation targets and that will provide protection to a 

larger variety and number of species and habitats (Sundell-Turner and Rodewald 2008).  In their 

assessment of useful metrics for conservation planning, Sundell-Turner and Rodewald (2008) 

identify three key principles that should guide prioritization – complementarity, flexibility, and 

irreplaceability.  According to the principle of complementarity, new conservation sites should 

contribute to the conservation targets in a manner distinct from the existing sites; otherwise, the 

conservation portfolio may overly emphasize some conservation targets at the expense of others 

(Sundell-Turner and Rodewald 2008).  Planning that follows the flexibility principle can easily 

respond to changing needs and priorities.  Irreplaceability refers to the likelihood that an 
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individual potential site for conservation will be needed in the portfolio of sites in order to meet 

the conservation targets (Sarkar et al. 2006, Sundell-Turner and Rodewald 2008). 

In addition to following these principles, conservation prioritization frameworks must 

consider a comprehensive set of criteria that evaluate sites using measures of both biotic and 

abiotic components of the landscape (Regan et al. 2007).  An important balance must be struck 

between the demand for multiple land uses and the provision of adequate protection for 

biodiversity and natural resources (Geneletti and van Duren 2008).  Additionally, Margules and 

Pressey (2000) stress the importance of incorporating measures of size and connectivity into the 

conservation planning process. 

To incorporate such a broad set of criteria, a number of more recent conservation 

prioritizations have used multicriteria decision analysis to build a decision framework that is 

more systematic and more strongly based on sound scientific criteria (Strager and Rosenberger 

2006, Regan et al. 2007).  The development of an objectives hierarchy that identifies the decision 

objective, the criteria considered to be indicative of the objective, and measurable indicators of 

the criteria is an important component of the multicriteria decision analysis approach (Regan et 

al. 2007, Geneletti and van Duren 2008).  This approach has been used in fields such as resource 

allocation, strategic planning, and risk assessment (Regan et al. 2007). 

Geneletti and van Duren (2008) applied a multicriteria decision analysis framework that 

used measures including species presence and rarity, cultural heritage sites, and recreational 

activities to map suitability for zonation of the Paneveggio-Pale di S. Martino Natural Park in 

Italy into protection levels.  Regan et al. (2007) assigned biodiversity value to sites in California 

using the criteria “Current Biological Value,” “Fully Restored Biological Value,” and “Threat,” 

which were further subdivided into a number of subcriteria with associated measurable indicator 
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variables.  Strager and Rosenberger (2007) recognized the importance of assigning conservation 

value at a level that provides ease of implementation by the stakeholders involved.  They 

aggregated criteria values to the parcel level for the Capacon River watershed in West Virginia 

and also incorporated measures of parcel size, adjacency, and contiguity to address the spatial 

context of potential sites for conservation (Strager and Rosenberger 2007).  

To encourage effective land use planning and management strategies for Georgetown 

County, South Carolina, I conducted a GIS-based prioritization of tax parcels using a 

multicriteria decision analysis framework based on the spatial context, biodiversity, and habitat 

quality of individual parcels to identify priority areas for conservation.  In Georgetown County, 

the potential for increasing development threatens important habitat for federally endangered 

species like the red-cockaded woodpecker (Picoides borealis) and state-listed endangered 

species like the swallow-tailed kite (Elanoides forficatus) as well as species like the American 

black bear (Ursus americanus), whose population in the upper coastal plain of South Carolina is 

deemed vulnerable because of the likelihood of habitat loss resulting from land conversion. 

Much of the development in Georgetown County is concentrated in the Waccamaw Neck region, 

but there is concern that development will spread into the mostly rural and forested mainland 

western portion of the county.  Of particular concern is the fact that 28% of the county‟s forested 

land is owned by the paper and pulp industry (Cutter et al. 2000) and is projected by the county 

planning commission to be used for low density residential development if sold to developers.  

This concerns conservationists who fear that such low density development could encourage 

sprawling communities and result in significant ecological impacts to the county‟s unique 

ecosystems and valuable waterways.   
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Methods 

General description 

 I developed a multicriteria decision analysis framework incorporating measures of spatial 

context, biodiversity, and habitat quality to prioritize areas for conservation in Georgetown 

County, South Carolina.  Through this framework I assigned conservation value scores to 

individual tax parcels. 

 

Study area 

Located between Myrtle Beach to the north and Charleston to the south, Georgetown 

County comprises approximately 815 square miles of diverse landscapes along the South 

Carolina coast (Figure 1). 

 
Figure 1. Georgetown County, South Carolina (from Cutter et al 2000). 
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Major waterways within the county include the Sampit, Black, Pee Dee, and Waccamaw Rivers, 

which enter Winyah Bay near the city of Georgetown, and the Santee River, which forms the 

southern border between Georgetown County and Charleston County (Cutter et al. 2000). 

 The county is divided into two distinct regions by the Waccamaw River and Intracoastal 

Waterway.  The Waccamaw Neck region consists primarily of beachfront communities like 

Murrell‟s Inlet, Litchfield Beach, Pawley‟s Island, and Debordieu Colony and accounts for 

greater than 60% of the county‟s tax base.  The mainland, in contrast, is much more sparsely 

populated and characterized by its agricultural and manufacturing roots (Cutter et al. 2000). 

As mentioned previously, 28% of the county‟s forested land is owned by the paper and pulp 

industry (Cutter et al. 2000) and is projected by the county planning commission to be used for 

low density residential development if sold to developers (Figure 2). 

 
Figure 2. Comparison of current zoning and projected land use for Georgetown County.   

The majority of land zoned as forest agriculture is projected for low density development use. 
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Spatial data and analysis 

I used the 2001 National Land Cover Dataset (Figure 3) and an impervious surface layer 

based on this dataset (Homer et al. 2004) as well as a preliminary species map (Figure 4) from 

the Southeast GAP Analysis Program (Steve Williams, SE GAP Program, personal 

communication, February 2010) and maps of Georgetown County tax parcels, zoning, and land 

stewardship from the Georgetown County GIS office (Table 1).  I projected all data to NAD 

1983 Albers and performed all analysis in ArcGIS 9.3. 

 
Figure 3. Georgetown County landcover and land use map from the 2001 National Land  

Cover Dataset (NLCD) (Homer et al. 2004). 
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Figure 4. Preliminary species richness map from the Southeast GAP Analysis  

Program (Homer et al. 2004) clipped to the extent of Georgetown County, South Carolina. 

 

 
Table 1 – Spatial data layers used in prioritization of Georgetown County tax parcels. 

Dataset Source Format 

2001 NLCD landcover Homer et al. 2004 raster 

impervious surface Homer et al. 2004 raster 

Georgetown County tax parcel map Georgetown County GIS Ofiice shapefile 

Georgetown County zoning map Georgetown County GIS Ofiice shapefile 

Georgetown County land stewardship map South Carolina GAP Analysis 

Program 

Shapefile 

preliminary species richness map SE GAP Analysis Program Raster 
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Development of objectives hierarchy 

 The identification of conservation priorities in Georgetown County required a multi-

criteria assessment of important attributes (the criteria) that represent conservation value.  I 

developed an objectives hierarchy that described the criteria used to define the conservation 

value of individual parcels.  These criteria were (1) the spatial context of each parcel, (2) 

biodiversity, and (3) habitat quality (Figure 5).  I chose these criteria based on discussions with 

members of the South Carolina Coastal Conservation League and the Charleston, SC, office of 

The Nature Conservancy and the availability of geospatial data.  Each criterion was further 

divided into subcriteria: threat, connectivity, and feasibility for spatial context, known and 

potential biodiversity for biodiversity, and forest patch geometry and forest patch area for habitat 

quality.  For each subcriterion, I identified a set of measurable indicators, including available 

geospatial data and data derivatives. 
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Figure 5. Objectives hierarchy developed for the prioritization.  Conservation value is based on three 

criteria – spatial context, biodiversity, and habitat quality – each of which is represented by measurable 
indicators.  Spatial context consists of measures of threat, connectivity, and feasibility.  Biodiversity 

consists of measures of known and potential biodiversity.  Habitat quality consists of measures of forest 

patch geometry and forest patch area. 
 

Data development 

Spatial context – Threat 

 Using existing landcover/landuse and geospatial data, I generated several datasets to 

represent threats related to existing or potential development.  These included density of 

development, distance to nearest development, percent impervious surface, and distance from 

nearest managed area.  I extracted areas classified as “Developed, High Intensity”, “Developed, 

Low Intensity”, “Developed, Medium Intensity”, and “Developed, Open Space” from the 2001 

National Land Cover Dataset (NLCD) and assigned all developed areas a value of „1‟ in the 
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resulting dataset.  I created the distance to nearest development dataset by calculating the straight 

line (Euclidean) distance from each cell to these developed areas.  I created the development 

density dataset by calculating the focal mean of the developed areas dataset within a 1 km radius 

circular neighborhood of each cell.  I obtained the percent impervious surface dataset from the 

2001 National Land Cover Database (Homer et al. 2004).  Using a land stewardship map from 

the South Carolina GAP Analysis Project, I created the distanced to managed area dataset by 

calculating the straight line (Euclidean) distance from each cell to a managed area. 

I also created a reclassified zoning map reflecting conservation value by assigning 

forested agriculture lands a value of „1‟ and all other zoning classes a value of „0‟.  This decision 

was based on concerns over the Georgetown County predicted land use map, which projects the 

majority of forested agriculture land to be converted to low density residential development 

(Figure 2). 

 

Spatial Context – Connectivity 

 Indicators of the connectedness of the landscape were derived for forest habitat patches 

within the county.  I isolated forest habitat from the 2001 NLCD landcover data by extracting 

cells classified as “Deciduous Forest”, “Evergreen Forest”, “Mixed Forest”, or “Shrub/Scrub” 

and then identified forest habitat patches of at least 50 acres.  Using the NetworkX program 

(Hagberg et al. 2008), I calculated the “patch betweenness centrality score” and the “patch 

degree centrality score” for each forest habitat patch.  For a given patch, the patch betweenness 

centrality indicates the fraction of shortest paths between habitat patches that pass through it, 

while the patch degree centrality indicates the fraction of habitat patches to which the given 

patch is connected.   
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Spatial Context – Feasibility 

I incorporated three measures of feasibility into the spatial context criterion to reflect that 

some tax parcels may be more likely to be part of a portfolio of conservation sites than others.  

To decrease fragmentation among the selected parcels, I gave higher value to parcels adjacent to 

existing easements or managed lands by assigning an adjacency score of „1‟ to parcels adjacent 

to parcels identified as currently being managed for conservation in the South Carolina GAP 

Analysis land stewardship dataset and a value of „0‟ to all other parcels.   

Since protecting contiguous areas provides important ecological benefits such as 

connectivity of species habitat and decreased fragmentation and edge effects (Strager and 

Rosenberger 2007) that are not provided by smaller and isolated areas, I included a measure of 

contiguity in the feasibility score.  I identified areas of highest conservation priority as those 

having values in the top 10% of the landscape for biodiversity and habitat quality.  I assigned to 

each parcel that intersected these high priority areas a contiguity score equal to the area of the 

high priority area it intersected.  I assigned a contiguity score of „0‟ to all other parcels. 

It has been suggested that the time and effort needed to protect very small parcels is 

almost as great as is needed to protect parcels that are considerably larger (Strager and 

Rosenberger 2007).  Although large parcels may require additional monitoring costs, 

conservation organizations and land trusts can justify purchasing large parcels because of the 

added conservation value and efficiency they provide.  I assigned a size score that was calculated 

as the area of each parcel in acres.  I used acres as the area unit because this unit is more likely to 

be associated with parcel data and land acquisition.      
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Biodiversity – Known biodiversity 

 

 As a measure of known biodiversity I obtained a preliminary species richness map from 

the Southeast GAP Analysis Program (Steve Williams, SE GAP Program, personal 

communication, February 2010).   

 

Biodiversity – Potential biodiversity 

I also generated surrogates of species richness and species evenness across the landscape 

to indicate potential biodiversity.  I used diversity of habitats within each tax parcel to represent 

potential species richness.  I calculated this metric using the zonal variety of 2001 NLCD 

landcover types within each tax parcel.  The metric used to represent potential species evenness 

was a measure of the evenness of landcover types, calculated as the Shannon Index (Gering et al. 

2003).  

 

Habitat quality – Forest patch geometry 

 Habitat quality can be represented by measures of habitat patch geometry, such as core 

area.  Having sufficient core area of habitat can reduce the adverse impacts on species from edge 

effects.  I created a grid of non-forested land from the previously derived forest dataset and 

calculated the straight line (Euclidean) distance to non-forest.  I then assigned cells with a 

distance greater than 200 m a value of „1‟ (core) and cells with a distance less than or equal to 

200 m a value of „0‟ (edge).  I derived the percent core forest area measure of forest patch 

geometry by calculating the zonal mean of the core-edge dataset for each tax parcel. 

 

Habitat quality – Forest patch area 

 I derived the percent forest area measures of forest patch area by calculating the zonal 

mean of the forest dataset for each tax parcel. 
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Rescaling of indicators to utility scores 

I rescaled each of the indicator datasets to a utility score that ranged from 0 to 1, with 

higher values indicative of greater conservation value (Geneletti and van Duren 2008).  

Indicators for which higher conservation value was represented by higher values of the indicator 

were normalized to utility scores by the equation 

 utility score =   ____indicator value – MIN(indicator value)____ 

      MAX(indicator value) – MIN(indicator value) 

 

Indicators for which higher conservation value was represented by lower values of the indicator 

were normalized to utility scores by the equation 

utility score =  1 –  ____indicator value – MIN(indicator value)____ 

            MAX(indicator value) – MIN(indicator value) 

 

Calculation of subcriteria and criteria scores 

 I calculated the overall score for each of the subcriteria by summing the utility scores of 

its representative indicators, with each individual indicator weighted equally.  This provided 

utility scores for threat, connectivity, feasibility, known biodiversity, potential biodiversity, 

forest geometry, and forest area.  I normalized the criteria scores to range from 0 to 1 for ease of 

comparison and combination.  By combining the subcriteria scores (again weighting them 

equally) I produced criteria scores for spatial context, biodiversity, and habitat quality.  

 

Calculation of conservation value 

To identify priority areas for conservation in Georgetown County and to compile a list of 

priority tax parcels from the three criteria scores, I first aggregated the criteria scores to the 

parcel level by calculating the zonal mean of each criteria score for each tax parcel.  The 

aggregation of conservation value to the parcel level will make the prioritization easier to 
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implement by conservation planners.  I calculated overall conservation value scores as a 

weighted average of the criteria.  I considered three likely prioritization preferences.  For 

organizations like the South Carolina Coastal Conservation League, who are concerned about 

potential threats from development, the spatial context criterion was considered to be a higher 

priority.  I performed a prioritization with a spatial context preference by calculating an overall 

conservation value for each parcel using weighted averaging in which I assigned a weight of 5 to 

the spatial context score and a weight of 2.5 to each of the other criteria.  Other conservation 

planners or organizations were assumed to place higher value on protecting biodiversity.  I 

calculated an overall conservation value for each parcel based on a preference for biodiversity 

conservation by assigning a weight of 5 to the biodiversity score and a weight of 2.5 to each of 

the other criteria.  Since parcels that have large amounts of forested area (particularly core areas) 

are highly valuable in the conservation of species like red-cockaded woodpecker and swallow-

tailed kite, I performed a third prioritization in which I assigned a weight of 5 to the habitat 

quality score and a weight of 2.5 to each of the other criteria.   

 I compared the size and distribution of parcels identified as having the highest 

conservation value for the three prioritization schemes.  For each scheme I also identified which 

parcels would need to conserved to place 10%, 20%, and 30% of the area of Georgetown County 

under conservation protection.  Finally, I identified the most valuable individual tax parcels by 

calculating the sum of the rankings for each parcel from each of the three prioritization schemes. 

 

 

 

 



15 
 

Results 

Developed indicator variable datasets 

 Highest conservation value was associated with areas of low development density.  From 

the utility score for development density, areas of lowest conservation value were in the 

Waccamaw Neck and around the City of Georgetown and the Town of Andrews (Figure 6). 

 
Figure 6. Development density utility score.  High utility scores correspond to areas of highest 

conservation value. 
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Areas that were farthest from existing development had the highest conservation value.  

According to the utility score for distance to development, these areas were in the southeast of 

the county as well as along the southern boundary with Charleston County and adjacent to the 

Waccamaw River in the northeastern part of the county (Figure 7). 

 

 
Figure 7. Distance to development utility score.  High utility scores correspond to areas of highest 

conservation value.   
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Areas in the Waccamaw Neck, City of Georgetown, and Town of Andrews were also identified 

as having low conservation value by the utility score for percent impervious surface (Figure 8). 

 

 
Figure 8. Percent impervious surface utility score.  High utility scores correspond to areas of highest 
conservation value.   
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High conservation value was also assigned to areas that were closer to lands currently being 

managed for conservation.  Much of this area was in the eastern portion of Georgetown County, 

with some scattered areas of high value in the western portion (Figure 9). 

 
Figure 9. Distance to currently managed land utility score.  High utility scores correspond to areas of 
highest conservation value.   
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The reclassified zoning score identified large forested areas with high conservation value in the 

western portion of Georgetown County as well as an area at the tip of the Waccamaw Neck that 

is already designated for protection (Figure 10). 

 

 
Figure 10. Zoning utility score.  High utility scores correspond to areas of highest conservation value.   
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A large area with high forest patch betweenness centrality was identified southwest of the City of 

Georgetown, with a number of smaller scattered high value patches (Figure 11).  

 

 
Figure 11. Forest patch betweenness centrality utility score.  High utility scores correspond to areas of 

highest conservation value.   
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The same large area also had a high patch degree centrality score, as did some smaller patches in 

the northern part of the county and some scattered other patches (Figure 12). 

 
Figure 12. Patch degree centrality utility score.  High utility scores correspond to areas of highest 

conservation value.   
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A number of parcels, some quite large, were identified as having high adjacency value owing to 

their proximity to lands currently managed for conservation.  In addition to a large parcel in the 

north-central part of the county, the majority of the high utility areas were in the eastern portion 

of the county   (Figure 13). 

 

 
Figure 13. Adjacency utility score.  High utility scores correspond to areas of highest conservation value.   
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Only two areas, both in the south-central portion of the county, were identified as having high 

utility in terms of contiguity to other high value areas (Figure 14). 

 

 
Figure 14. Contiguity utility score.  High utility scores correspond to areas of highest conservation value.   
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Three areas were identified as having the highest area-based utility (Figure 15).  Two of these 

areas are currently managed for conservation. 

 

 
Figure 15. Size utility score.  High utility scores correspond to areas of highest conservation value.   
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Areas of highest conservation value based on known species richness appeared to be along the 

county‟s waterways and in wetland areas (Figure 16).  

 
Figure 16. Species richness utility score.  High utility scores correspond to areas of highest conservation 

value.   
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Areas with high conservation value based on habitat diversity (Figure 17) and habitat evenness 

(Figure 18) were scattered throughout the county. 

 
Figure 17. Habitat diversity utility score.  High utility scores correspond to areas of highest conservation 

value.   
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Figure 18. Habitat evenness utility score.  High utility scores correspond to areas of highest conservation 

value.   
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Areas with high conservation value based on percent forest core area (Figure 19) and percent 

forest area (Figure 20) were primarily in the western portion of the county. 

 
Figure 19. Percent forest core area utility score.  High utility scores correspond to areas of highest 

conservation value.   
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Figure 20. Percent forest area utility score.  High utility scores correspond to areas of highest 
conservation value.   
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Subcriteria and criteria scores 

 Areas surrounding the centers of development in the county (Waccamaw Neck, 

Georgetown City, Andrews) had the lowest threat score (Figure 21), while the highest 

conservation value based on the threat subcriterion appeared to be found in the northern and 

western parts of the county as well as in the southeast coastal wetlands. 

 
Figure 21. Threat from development score (normalized).  High scores correspond to areas of highest 

conservation value.   
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A large patch of forested land in the southern part of the county was identified as having the 

highest value from connectivity (Figure 22). 

 
Figure 22. Connectivity score (normalized).  High scores correspond to areas of highest conservation 
value.   
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The feasibility score identified several large areas (Figure 23) as being most valuable in terms of 

their ease of incorporation into a conservation portfolio because they are large, adjacent to 

exiting lands managed for conservation, and near areas of high biodiversity and habitat quality 

value. 

 
Figure 23. Feasibility score (normalized).  High scores correspond to areas of highest conservation value.   
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The utility score for species richness was used as the score for known biodiversity.  The potential 

biodiversity score identified a number of scattered parcels with high value (Figure 24). 

 
Figure 24. Potential biodiversity score (normalized).  High scores correspond to areas of highest 

conservation value.   

 

Percent core forest area and percent forest area utility scores were used as the forest geometry 

and forest area subcriteria scores, respectively, as each of these subcriteria had only a single 

indicator. 



34 
 

From the threat, connectivity, and feasibility scores, the spatial context scores indicated a few 

areas of high conservation value, particularly a few areas in the south and east (Figure 25).  

 

 
Figure 25.  Spatial context score (normalized).  High scores correspond to areas of highest conservation 

value.   
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Areas with high biodiversity scores were scattered throughout the county (Figure 26). 

 

 
Figure 26. Biodiversity score (normalized).  High scores correspond to areas of highest conservation 

value.   
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Habitat quality scores were highest for a number of smaller forest patches in the western part of 

the county (Figure 27). 

 
Figure 27. Habitat quality score (normalized).  High scores correspond to areas of highest conservation 

value.   
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Conservation value scores 

 Using spatial context as the most important of the criteria identified a few key areas in the 

southern part of the county and an already protected area at the tip of the Waccamaw Neck as 

having the highest conservation value (Figure 28). 

 

 
Figure 28. Conservation value derived from a prioritization that emphasized spatial context.   
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Similar areas of high conservation value were identified in the prioritization that emphasized 

biodiversity (Figure 29).  Other areas of relatively high conservation value appeared to be more 

patchy than was observed when prioritizing spatial context. 

 

 

 
Figure 29. Conservation value derived from a prioritization that emphasized biodiversity. 
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A large forest patch in the southern part of the county was identified as having the highest 

conservation value in the prioritization that emphasized habitat quality (Figure 30). 

 
Figure 30. Conservation value derived from a prioritization that emphasized habitat quality.   

 

 

 

 



40 
 

Priority Tax Parcels 

 Assuming the county planning office (or other officials) was willing to designate a 

certain percentage of Georgetown County land for conservation, or a conservation organization 

was willing to purchase the land, I identified the parcels that would need to be protected to 

protect 10 % of the area of Georgetown County for each of the prioritization schemes (Figure 

31).  All three schemes identified the same large parcel in the southern part of the county, but the 

prioritization that emphasized habitat quality required a far greater number of small, scattered 

parcels to protect 10 % of the county.  This likely is less feasible than the other schemes, which 

achieved 10 % protection with a relatively small number of parcels. 

 
Figure 31. Parcels that should be conserved in order to protect 10% of the area of Georgetown County, as 
identified by the three prioritization schemes.  
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As I increased the amount of land I assumed could be protected, the number of parcels required 

increases, while the size of each additional parcel seemed to decrease (Figure 32). 

 
Figure 32. Parcels that should be conserved to protect 10 %, 20 %, and 30% of the area of Georgetown 
County as identified using a prioritization that emphasized spatial context. 

 

 

By combining the parcel rankings from each of the three prioritization schemes, I obtained a set 

of the most valuable individual parcels for conservation (Figure 33).  The majority of these 

parcels are forested land owned by a small number of paper and pulp industry companies.  It is 

these very companies who could threaten the ecological integrity of the forested western portion 

of Georgetown County should they choose to sell the land to developers. 



42 
 

 
  Figure 33. The ten highest ranking parcels for conservation according to the sum of the rankings for    
  each of the prioritization schemes. 

 

    



43 
 

Discussion 

 Many conservation prioritization frameworks fail to employ an adequately 

comprehensive set of criteria for assigning conservation value to sites.  In many instances 

conservation planning has focused on aspects of biodiversity (e.g. diversity of species, diversity 

of habitats) without consideration of measures related to abiotic factors like competition for land 

from human interests (Regan et al. 2007, Strager and Rosenberger 2007).  The more recent 

application of multicriteria decision analysis frameworks to conservation planning (Strager and 

Rosenberger 2006, Regan et al. 2007, Geneletti and van Duren 2008) has seen the incorporation 

of additional criteria, including threats from human development, that may lead to habitat 

degradation or fragmentation. 

 To incorporate a broad, comprehensive set of criteria in prioritizing areas for 

conservation in Georgetown County, I used a multicriteria decision analysis framework that 

included both measures of biotic composition (e.g. species richness) and measures of abiotic 

composition (e.g. development density).  Unlike most prioritization, I also accounted for 

landscape connectivity to select areas for conservation that have not only value in terms of the 

biotic elements they contain but also from the functional connectivity that will allow them to 

maintain biodiversity.  In addition, the use of measures of feasibility in the prioritization takes 

into account important socioeconomic information that may influence the ability of sites to be 

conserved.  By assigning conservation at the tax parcel level, I performed the prioritization at a 

level more appropriate for implementation decisions (e.g. purchasing land for easements).   

 The prioritization of tax parcels in Georgetown County identified a few key areas that are 

of high conservation value.  In particular, a number of parcels owned by the paper and pulp 

industry are highly valuable owing to their size, forest habitat quality, and ability to connect the 
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landscape.  Although the transfer of such lands to conservation may be a sensitive issue, it is 

important that conservation organizations have scientific support for the notion that these lands 

have tremendous ecological value. 

While the prioritization I employed in identifying priority areas in Georgetown County 

was able to distinguish parcels as having high or low conservation value (there was significant 

contrast in values), there are limitations to the applicability of the results.  First, additional 

datasets not available or not considered in this prioritization, such as element occurrence data for 

key species in the region, may be significant indicators of the desired criteria.  Also, the weights 

used in the three prioritization schemes were based on specific preferences that may not reflect 

the full range of potential priorities.  The specific weighting of individual criteria should be 

based on the goals of the organization applying the prioritization, and these goals may vary 

significantly.  Additional criteria such as cost to purchase an individual parcel will also influence 

the feasibility of protection.  Therefore, it is recommended that the results of this prioritization be 

considered a starting point for discussions (with conservation organizations, local government, 

citizens) regarding the protection of lands with high conservation value in Georgetown County. 
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