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All HSMs were successfully created, some of which are shown in Figures 3, 4, 
and 5, and now APG can select highly-suitable areas as survey sites for each species.

The species’ habitat preferences were determined through extensive literature 
reviews. Preference factors included habitat characteristics such as wetland type, soil 
composition, land cover, and proximity to water. Different ecological purposes such 
as nesting and foraging may have different habitat requirements within a species’ 
niche. In those instances, purposes were split into submodels with applicable data, 
preference values, and weights. Then, submodels were combined into the final HSM.

After each HSM was created, a layout was applied to add common map elements. 
Additionally, metadata were written for each model. Metadata are the information 
that describes a GIS item and includes a general description, details on item creation, 
assumptions made, preferences excluded due to incomplete data, and the item’s 
purpose. Metadata help with replication, verification, and revision of the model.

Some preferences required heavy 
manipulation to analyze. For example, the 
Atlantic sturgeon has criteria for dissolved 
oxygen (DO), but the available dataset 
contained point sources, which are difficult 
to analyze. These data can be manipulated 
within ArcGIS to fit the needs of the model 
(Figure 2).

HSMs compare existing 
data layers to a set of 
constraints or preferences of 
a species to determine the 
relative suitability of 
different areas, quantifying a 
species’ realized niche 
(Lauria et al., 2015). This 
project followed the 
suitability model workflow 
from Esri (Figure 1) for each 
of the 13 species. Datasets 
were sourced from APG’s 
geodatabases, iMap 
Maryland, and ArcGIS 
community uploads.

Results

Figure 1 (left): HSM workflow 
(Understanding the suitability 
modeling workflow, n.d.).

Figure 2 (left): Chesapeake Bay DO point data over 
the polygon contour created with the interpolation 
tools IDW and Contour. Areas with high DO (purple) 
are more suitable for the Atlantic sturgeon than areas 
with low DO (green). Geoprocessing tools like IDW 
distinguish suitable habitats from unsuitable ones.*

Aberdeen Proving Ground (APG) contains over 72,000 acres of 
land and water with a large variety of habitats, from wetlands to 
forests to built-up urban areas. The Natural Resources team at 
APG is responsible for surveying and monitoring the occurrence 
of species listed under the Endangered Species Act and species 
being evaluated for listing. Mass field surveys are difficult due to 
limited resources, mission requirements, and the size of APG. 
Matching habitat requirements for species of concern with 
available APG habitats streamlines the surveying process. With 
existing geographic information, a predictive model was made for 
each species to narrow down the best field survey locations.

The purpose of this project was to create independent habitat 
suitability models (HSMs) through ArcGIS® Pro for 13 
endangered, threatened, or at-risk species (Table 1) that may be 
present on APG to predict where these species are most likely to 
live. The resulting models assist APG in selecting ideal survey and 
monitor locations based on areas deemed suitable for each species. 
Identifying and protecting vital habitats of endangered species is 
crucial to the balance and maintenance of different ecosystems and 
is required by the Sikes Act.

* Figures 2, 3, 4, and 5 all have the same map scaling.

The purpose of this project was to create independent HSMs for 
13 federally endangered, threatened, or at-risk species that may be 
present on APG, to predict where these species are most likely to 
live. HSMs streamline the survey site selection process by 
highlighting areas where species are most likely to be detected. As 
new or additional data become available, APG can update the 
HSMs to increase accuracy. The next step for APG is to select 
survey sites and to collect detection data. If a species is detected, 
APG can take steps to protect that habitat and species from further 
endangerment.

Esri. (n.d.). Understanding the suitability modeling workflow. 
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suitability-modeling-workflow.htm
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Figure 4 (above): HSM for the wood turtle.*Figure 3 (above): HSM for the tri-colored bat.*

Figure 5 (left): Combined HSM 
for four freshwater turtles. After 
running all individual HSMs, 
similar species were scaled and 
combined for comparison. 
Combined models were also 
created for the three bats and the 
two sturgeon (not shown). The 
lowest suitability areas were 
made white for clarity. By 
comparing species, these models 
allow APG to select survey sites 
suitable for multiple species.*

* Figures 2, 3, 4, and 5 all have 
the same map scaling. 

Species of Concern
Atlantic sturgeon Northern long-eared bat Spotted turtle

Bog turtle Northern red-bellied cooter Swamp pink

Eastern black rail Rusty-patched bumble bee Tri-colored bat (Figure 3)

Little brown bat Shortnose sturgeon Wood turtle (Figure 4)

Monarch butterfly

Table 1 (above): The 13 species of concern. Suitable habitats exist for many 
species listed, but presence is not guaranteed. 
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