
Assessing Vulnerability of Species and Habitats to Large-scale Stressors 
 
Case Study Activity – Technical Level 
 

Objective: Develop management recommendations that will sustain long-term to address climate 
change vulnerability for the Diana fritillary in the Interior Low Plateau sub-region of the Appalachian LCC 
geography.  

Data to Access and Download: 

 Climate Change Vulnerability Index 
 County Distributions of Assessed Species 
 Level of Threat Data Set 
 Resilient Landscapes Data Set > Target Data > Resilience TIF file 

Computer Requirements: 

Microsoft Excel, ArcMap 

Step by Step Instructions: 

1.) Download all datasets to your computer that are mentioned in the Data to Access section. 

 

2.) Open the Climate Change Vulnerability Index (titled ccvi_release_3.0_AppLCC_41_new_species) and 
enable editing. Filter the index so only species are visible for the Interior Low Plateau sub-region. 
Highlight the species we will be working with – the Diana fritillary. Ensure under the column titled 
Geographic Area you see Interior Low Plateau. 

 

 

3.) We will first work with the Diana fritillary (Speyaria diana). Look over the CCVI for this species to get 
a better understanding of what factors contribute to the species vulnerability to Climate Change and list 
these factors below under the corresponding category. Utilize the tabs on the CCVI Excel spreadsheet 
titled A. Climate Exposure, B. Climate-Indirect, and C. Sens & AC for definitions and guidelines on the 
scoring of each factor. 

 

 

http://applcc.org/research/applcc-funded-projects/final-narrative-climate-change-vulnerability-assessment/phase-ii-vulnerability-assessment-results/climate-change-vulnerability-assessments-and-documentation-for-41-species/view
http://applcc.org/research/applcc-funded-projects/final-narrative-climate-change-vulnerability-assessment/phase-ii-vulnerability-assessment-results/county-distribution-of-assessed-species
https://www.sciencebase.gov/catalog/item/574869ebe4b07e28b664dc89
https://www.sciencebase.gov/catalog/item/574869ebe4b07e28b664dc89
https://www.sciencebase.gov/catalog/item/5a2c426de4b08e6a89b4a7f4


Direct Exposure to Climate Change:  

 

Indirect Exposure to Climate Change: 

 

Sensitivity and Adaptive Capacity: 

 

 

4.) Based on your answers to the previous question, what management recommendations could help 
address the factors highlighted above. Please record your answers below under the corresponding 
category: 

Direct Exposure to Climate Change:  

 

 

Indirect Exposure to Climate Change: 

 

 

Sensitivity and Adaptive Capacity: 

 

 

5.) Now that you have identified management recommendations to 
address factors contributing to this species vulnerability to climate 
change, the next step will be to identify strategic areas on the 
landscape to focus these efforts by using additional data sets to 
enhance your conservation planning efforts. Open ArcGIS on your 
computer and add the three following layers: 

 County Distribution for the Diana fritillary (Speyaria diana) 
 Level of Threat Data set 
 Resilient Landscapes Data set  

 

 

https://www.sciencebase.gov/catalog/item/5a2c426de4b08e6a89b4a7f4


6.) Our Area of Interest will be centered around the location of 1,128,829.867  -3,742.827 Meters. Zoom 
to this location by using the Go to XY Tool: 

 

 

 

 

7.) Turn on the layer County Distribution for the Diana fritillary. This shows the counties where the Diana 
fritillary has been observed. All species distribution data sets available through this project are at a 
coarse scale as a protection precaution to the species. Point locations for this species and other species 
of interest can usually be accessed by working with your State’s Natural Heritage Program.  

 

 

8.) Next turn on the Layer Resilience Data Set. Areas 
identified is this layer are those that are highly 
resilient to climate change. Change the color ramp 
of this layer to improve ease of viewing.  

 

 

 



9.) Lastly, turn on the Layer Appalachian LCD Level of Threat. This layer represents five threat categories 
on a scale of 1-5 with 5 indicating areas with the highest level of threat. Threats include urbanization, 
energy development, and climate.  With all three layers on your map should look something like: 

 

 

10.) Your next step, is by using the above three data sets, identify areas on the landscape that, based on 
best known science, are strategic areas to invest money and man-power to produce sustaining 
conservation results for the Diana fritillary.  These areas would be where you would implement some of 
your management strategies identified in Question #4. 

Potential Solution: 

11.) One solution would be to target resilient landscapes where your species of interest occurs and where 
the threat of large-scale stressors (urbanization, energy development etc.) are low. To do this first got to 
Properties for the Appalachian LCD Level of Threat Layer and under Symbology only select Lowest Threat 
and Low/Medium Threat to be visible. 

 

 

 

 

 

 

 

 

 

 



 

 

12.) By looking at the above map you can easily see areas where conservation efforts for the Diana 
fritillary may have a higher chance of sustaining long-term.  

Example #1 

 



Conclusion: By using several of the resources developed by Assessing Vulnerability of Species and 
Habitats to Large-scale Stressors you have been able to identify what management practices can be 
implemented where to contribute to long-term conservation of the Diana fritillary.  By understanding 
the Why of the species vulnerability to climate change you are able to develop a tailored conservation 
plan while taking a holistic approach by considering other data sets to combine with those developed by 
this project. To acquire specific point locations for your species of interest you will need to work with 
your state partners or use NatureServe’s Customized Data Request. 

Additional Considerations: There are numerous other data sets once could combine with those 
developed by this project. The additional data sets use will depend on your management question. For 
example, one may use these resources to identify where are the best places on the landscape to protect 
land (i.e. easements) or how can our management actions to help sustain a set of species who are 
vulnerable to climate change contribute to large scale conservation. In this case, you could utilize 
AppLCC’s NatureScape geospatial data sets to identify areas on your local landscape that can be 
targeted to address vulnerability to climate change for your species of interest as well as help to develop 
a strategic Network of landscapes that covers a larger scale. 

 

 

http://www.natureserve.org/customized-data-request-spatial-data
http://applcc.org/plan-design/conservation-design/interactive-conservation-planning-and-design/gallery-conservation-design-maps
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