
Technical Level Case Study Activity – NatureScape’s geospatial data sets 
 

Objective: 
Identify areas in Tennessee for the local Land Trust XYZ to efficiently and sustainably conserve local 
lands while also growing the Appalachian region’s network of protected lands. 
 
Data Layers:  
NatureScape’s Integrated Modeling 
NatureScape Design  
National Conservation Easement Database 
 
Area of Interest AKA Land Trust XYZ’s Project Area:  
928,671.385  1,485,855.098 Meters;  Scale 1:300,000 
 

Potential Solution: 
1.) Open ArcGIS Desktop 

2.) Download and add NatureScape’s Integrated Modeling data set from the Data Layers list above. This 
layer depicts the output of the Integrated Marxan Scenario (the minimum number and best 
configuration of planning units to reach all aquatic and terrestrial conservation goals for the least cost). 
 

 

 

https://www.sciencebase.gov/catalog/item/5a2c44f0e4b08e6a89b4e933
https://www.sciencebase.gov/catalog/item/5a2c44f0e4b08e6a89b4e928
https://www.sciencebase.gov/catalog/item/55e8b7f8e4b0dacf699e67bc
https://www.sciencebase.gov/catalog/item/55e8b7f8e4b0dacf699e67bc
https://www.sciencebase.gov/catalog/item/5a2c44f0e4b08e6a89b4e933


3.) Zoom into our Area of Interest (specified above) by using the Go To XY Tool found on your ArcGIS 
Toolbar (in red box). This area is the Project Area for your local land trust, Land Trust XYZ. 

 

 Ensure your units are in Meters. You can choose units by 
clicking on the inverted triangle icon (in red box). 

 

 

4.) Once you have zoomed in to this location, set your scale to 1:300,000 and set the Transparency of 
the Integrated Modeling layer to 50%. This is done by going into the Integrated Modeling layer’s 
properties and setting the Transparency level under the Display tab. Your screen should look like below: 

 

 

5.) Familiarize yourself with what each category/color represents. The tan color represents areas 
(planning unit = 1km2) that were not selected to be in the Near Optimal Marxan Scenario for Integrated 
Modeling. The Pink represents Developed areas. The Light Blue represents planning units that were 
extremely important in the Aquatic Marxan Scenario AKA known as Aquatic Seeds. The Dark Green 
represents areas that are under protection (PADUS; either GAP I or GAP II - highest degree of 
management for conservation). And lastly, the Light Green represents those areas that were selected as 
being in the Near Optimal Marxan Scenario for Integrated Modeling. These light green areas are the 
areas where you are going to get your ‘biggest bang for the buck’ when it comes to conserving our 



natural resource priorities and ecosystem services over a long temporal scale (when faced with a 
changing landscape due to large scale stressors).  

 

6.) Add the National Conservation Easement Database data set from the Data Layer list above. The 
National Conservation Easement Database (NCED) is a collaborative venture to compile easement 
records (both spatial and tabular) from land trusts and public agencies throughout the United States. 
The goal of the NCED is to provide a comprehensive picture of privately owned conservation easement 
lands. The addition of this layer will allow us to build upon the current Network of protected lands 
(those not included in PADUS Gap I or Gap II). 
  
 

 

 

 

 

 

 

 

 

 

 

 

7.) Instead of simply looking at the map to see where these two layers intersect, you will now make 
three new shapefiles to better identify areas that fall within the In Optimal Solution, are in proximity to 
previous land protection efforts, and have a specific priority rating. To do this we will use Select by 
Attributes.   

 

 

https://www.sciencebase.gov/catalog/item/55e8b7f8e4b0dacf699e67bc


8.) First work with the NCED layer. It is important to 
recognize some of the easements identified in the 
NCED layer are term limited. Go to the Select by 
Attributes button and follow below to create the SQL 
Statement of “duration” = ‘permanent’. This will 
select all easements that have a duration status of 
permanent. A new shapefile will be made to 
represent these selected easements (Step 9).  

1. Select the Layer – NCED_Complete 
2. Make sure Method is on ‘Create a new 

selection’ 
3. Double click on “duration” in the Value Field 
4. Single click on ‘=’  
5. Click on the Get Unique Values button 
6. Double click on ‘permanent’ 
7. Click OK 

 

9.) To make a shapefile of the selected easements, the next step is to right click on the NCED Layer in 
the ArcGIS Table of Contents and go to Data > Export Data. Select the folder location and edit the name 
of this new shapefile by clicking on the folder icon (in red box). Name the file NCED_Perm. Click OK. 
When asked if you would like to add exported data to the map as a layer, select Yes. 

 

 

 

 

 

 

 

 

 

 

 

 

 



10.) Next, do the same process for the Integrated 
Modeling layer.  The SQL Statement to create in the 
Select by Attribute process is “Status" = 'Earmarked' 
OR "Status" = 'Conserved'. This will select the 
planning units in this layer that are categorized as 
either In Optimal Solution or Protected. The In 
Optimal Solution planning units are the areas on the 
landscape where your investment will have the best 
chance of conserving terrestrial and aquatic 
biodiversity at the lowest cost, and when faced with 
future large scale stressors (climate, energy 
development, and urbanization.).  

 

 

 

 

 

11.) Once the SQL Statement is applied the next step is to make a shapefile of this selected data, same 
as done for the NCED data layer. Name this new layer IMInOpt_Protect and add it to the Table of 
Contents (follow step 19 if you need guidance on how to do so). 

 

12.) The next step is to set the Symbology for the new IMInOpt_Protect layer so you can decipher 
between In Optimal Solution planning units and planning units that are under a GAP I or GAP II 
protected status AKA Protected.  

Go to the layer’s Properties Table and work under the Symbology tab. You will want to do three things: 
1.) Under Categories click on Unique Values, 2.) Under Value Field select Status and click on Add All 
Values, 3.) Update the symbology (color) and label for Conserved (dark green, Protected) and Earmarked 
(light green, In Optimal Solution). Click OK.  

 

 



13.) The third, and final, new 
shapefile to create will be made 
from data contained in the original 
Integrated Modeling data layer. Go 
to Layer Properties > Symbology. 
Change the Value Field from Status 
to Priority and click on Add All 
Values. Click OK.  

 

 

 

 

14.) The Priority data set contained in the Integrated Modeling data layer shows 1.) the level of threat 
(to climate, energy development, urbanization) and 2.) selection frequency (how often a planning unit 
was selected as ‘important’ in the model runs that created the Marxan Scenario Output) for each 
planning unit contained in the Network Design. Familiarize yourself with each category by looking at the 
data set’s legend.   

 

 

 

 

 

 

 

 

 

 

 

 

15.) The next step is, in reference to the Priority data set, answer the question of “Which Priority 
category would be the best to work in to ensure long-term efficacy of your efforts to conserve aquatic 
and terrestrial biodiversity within the Appalachian region?”  

 



16.) The answer to this question is the planning units represented by Pink. These planning units are 
those that 1.) have a low level of threat to large scale stressors, and 2.) were selected frequently during 
the model run as being ‘Important’. These areas are those of high opportunity in that they are highly 
biodiverse areas (meet the terrestrial and aquatic conservation goals) and are cheaper to work in (lack of 
interest for urbanization or energy development) which equates to your efforts being more efficient and 
sustainable long-term.  

 

17.) Next, make a shapefile that represents these Low Threat-High 
Selection areas by following the same process as that for creating 
the previous two shapefiles (Select by Attribute and Export Data). 
The SQL statement to use is “Priority” = ‘Low Threat – High 
Selection’. Name this new shapefile PriorityLT_HS and add it as a 
layer to the Table of Contents. 

 

 

 

 

 

 

 

18.) Turn off all other layers in the Table of Contents and turn on the three new data layers you created.  

 

 

 

 

 

 

 

 

 

 

 



19.) With the use of these three data sets, identify areas within local Land Trust XYZ’s Project Area which 
will effectively and sustainably grow the current network of protected lands within the Appalachian 
region. You could do this by simply looking at the map itself, or you could use additional ArcGIS tools, 
such as Select by Location. 

 

21.) To use Select by Location got to Selection > Select by Location and follow the following steps: 

1. Selection method: select features from 
2. Target layer(s): PriorityLT_HS and IMInOpt_Protect 
3. Source layer: NCED_Perm 
4. Spatial selection method: intersect the source layer feature 
5. Click OK 

 

 

 

 

 

 

 

 



22.) Here we are zoomed in to one of the selected areas. Ask yourself “Why would this area be one to 
focus local Land Trust XYZ’s efforts in?” 

 

 

 

23.) Our final step will be to add the Layer NatureScape Design from the Data Layers listed above. The 
addition of this data set will allow you to understand how your conservation actions fit in to the 
Network Design developed by Clemson University researchers.  

 

 

 

 

 

 

 

 

 

 

 

https://www.sciencebase.gov/catalog/item/5a2c44f0e4b08e6a89b4e928


Conclusion: 
By working in the selected areas, the local Land Trust XYZ will be protecting lands at the local level while 
simultaneously: 

• Conserving terrestrial and aquatic biologically diverse lands identified as important to regional 
conservation efforts in the Appalachian region 

• Investing resources (monetary and man-power) in a very efficient manner (lowest cost). 
• Investing resources in a very sustainable manner (long-term efficacy based on selecting areas 

with Low Risk and High Selection) 
• Connecting biologically diverse protected lands 
• Contributing to the protection and growth of Local Cores, Local Connectors and Regional 

Connectors which are critical to a landscape scale Network of protected lands.  

These actions show how a local land trust’s effort can contribute to conservation success that is larger 
than the organization’s footprint. This is a strong message to share with a suite of stakeholder types to 
show how local and regional conservation efforts are connected and integral to each other.  
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