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Congress identified eight required elements to be addressed in 
each state’s CWCS: 

1.  Information on the distribution and abundance of species 
of wildlife, including low and declining populations, as the 
state fish and wildlife agency deems appropriate, that are 
indicative of the diversity and health of the state’s wildlife

2. Descriptions of locations and the relative condition of key 
habitats and community types essential to conserving the 
species identified in (1)

3. Descriptions of problems that may adversely affect species 
identified in (1) or their habitats, and priority research and 
survey efforts needed to identify factors that may assist in 
the restoration and improved conservation of these species 
and habitats

4. Descriptions of conservation actions proposed to conserve 
the identified species and habitats, and priorities for 
implementing such actions 

5. Proposed plans for monitoring species identified in (1) 
and their habitats, for monitoring the effectiveness of the 
conservation actions proposed in (4), and for adapting 
these conservation actions to respond appropriately to new 
information or changing conditions

6. Descriptions of procedures to review the strategy at 
intervals not to exceed 10 years

7. Plans for coordinating the development, implementation, 
review, and revision of the plan with federal, state, and 
local agencies and Indian tribes that manage significant 
land and water areas within the state or administer programs 
that significantly affect the conservation of identified species 
and habitats

8. Broad public participation, which was affirmed by 
Congress through this legislation as an essential element of 
developing and implementing these strategies, as well as 
of the projects that are carried out as part of the strategies 
(IAFWA 2004a)

GAP Data Use in Comprehensive Wildlife 
Conservation Strategies
Four of these required elements could benefit from geospatial 
information in general, and from GAP data in particular. For the 
first element, there is a clear fit with GAP’s predicted species 
distribution maps for fulfilling the requirement for information 
on the distribution of species. For the second element, GAP 
provides location information that can facilitate making site 
visits to assess the locations and relative condition of key 
habitats and community types. For the third element, GAP land 
stewardship and predicted species distribution data could be used, 
in conjunction with other data about land use, to identify areas 
threatened by impacts such as urbanization, invasive species, or 
mining. This would address the requirement to describe problems 
that may adversely affect species. And for the fourth element, 
GAP land stewardship and species richness data could be key 
in determining conservation opportunity areas that, if protected, 
could secure SGCN species and their habitat. These data would 
help address the requirement for descriptions of conservation 
actions proposed to conserve the identified species and habitats 
(NBII 2004). 

The fifth element, which requires plans for monitoring species 
and their habitats, could be addressed by coordinating with 
GAP’s NatureMapping program, which is currently operating in 
six states. One of the primary objectives of the NatureMapping 
program is the collection of data on wildlife and habitat by 
trained observers. Through carefully designed workshops, 
even people with little experience in field data collection are 
taught to observe wildlife and transmit their observations to a 
central database using online forms. All NatureMapping data 
are reviewed by experts before being accepted for entry into a 
database of observations. This database could later be used to 
validate habitat models or record species’ expansions. By using 
NatureMappers to monitor wildlife and habitat in high-value 
conservation areas, states could get a dynamic picture of how 
their conservation efforts are progressing.

Since GAP data are potentially useful in completing CWCSs, 
the focus of this project was to investigate the extent to which 
GAP data were being used in their development. State wildlife 
strategy coordinators and GAP principal investigators were 
surveyed. Because this was a preliminary assessment, subjects 
were simply asked whether GAP data were being used for 
CWCS development in their state; if yes, how; and if no, why 
not. Responses were received from at least one person in 39 
states, and of the 11 states that did not respond, three had not yet 
completed their GAP project. 

Survey results (Figure 1) showed that GAP data have most often 
been used to address CWCS elements one and two. Sixteen 
states have used GAP data to develop or refine predicted species 
distribution maps for SGCN species. Sixteen states have used the 
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Figure 1. Use of GAP data in the development of state 
comprehensive wildlife conservation strategies.
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data to develop maps of habitat for SGCN species, while seven 
states are using GAP data to update or refine species richness 
maps—often weighting the maps in favor of SGCN species to 
help identify priority conservation areas. For example, Kentucky 
used GAP predicted species distribution maps for high-priority 
species as a key layer in identifying the most important habitat 
parcels to protect. A species-weighting matrix was developed 
from NatureServe G and S ranks that allowed each species to be 
assigned a score reflective of rarity in Kentucky. GAP species 
distribution models were recoded so that each high-priority 
species was assigned a relative rarity score and each 30 X 30 
meter pixel of the land cover map was given a score based on 
whether it provided no data (0), marginal (1), or optimal (2) 
habitat for that species. The “weighted” scores were summed 
using ESRI’s Spatial Analyst extension for all high-priority 
species across the landscape (Figure 2). The resulting predicted-
species rarity layer was used in conjunction with other data sets 
to identify optimal conservation areas (Wethington 2003). New 
Mexico has used a similar process of rating target species, in 
combination with the use of intelligent assemblages to capture 
taxonomic diversity within identified land cover types, to identify 
priority habitat types (Schrupp and Boykin 2004).

GAP’s land cover data have been an important piece in plan 
development in 20 states. In five states, GAP land cover was the 
basis for the habitat classification system 
used (TWW 2003). Some states, such as 
North Carolina, reclassified land cover 
to a habitat map to show the distribution 
of broad habitat types. Other states made 
a subset of land cover that corresponded 
to natural vegetation to help identify 
potential conservation opportunity areas. 
Georgia incorporated GAP data for land 
cover, conservation lands, and predicted 
species distribution maps, along with 
ancillary data sets, to identify high-quality 
habitat patches—particularly patches 
adjacent to existing conservation lands 
(Ambrose 2004; Kramer and Ellitott 2005).

Other ways that states have used GAP 
data for their CWCSs include using the 
habitat narratives from GAP reports (four 
states), using the GAP stewardship layer 
to identify priority conservation areas (six 
states), using GAP aquatic data to develop 
models and predicted distribution maps 
for SGCN aquatic species (two states), 
and using the data to identify threats 
posed by invasive species (one state). 

The six respondents who did not incorporate GAP into their 
strategies cited several reasons: one said the data in their state 
were too old to be useful, one said the data were too coarse to 
be useful for a small New England state, and four expressed 
frustration that data were not yet available for them. 

Conclusion
GAP data have played an important role in the development 
of state CWCSs. This is an encouraging sign that some early 
challenges to GAP implementation are being met. Other 
challenges, such as the lack of awareness and access to GAP 
data, the difficulty of applying coarse-scale maps to small areas, 
and the age of the data, will be resolved as GAP moves into 
regional efforts. 

It is possible that as planners and other land-use decision makers 
see GAP data being used, they will begin to incorporate them 
more into their own efforts. Because GAP projects were designed 
as collaborative projects, they have helped to develop and foster 
the cross-agency partnerships that will be essential to integrated 
conservation efforts, such as CWCSs, in the future. More 
important, as regional GAP projects, land cover maps, and data 
sets are completed, state conservation professionals will continue 
to find GAP data an important tool in conservation planning. 

Figure 2. Matrix showing habitat and individual species values for Indiana bat and blue-
winged teal and resultant final pixel scores.
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