12.4. Habitat suitability index for a vole. The biologist associated with the Daniel Pickett forest, Will Edwards, has recently become aware of a vole habitat suitability model, and is interested in understanding the extent of vole habitat on the forest. Will asks you to apply the model described in the ‘Habitat Suitability Model with a Road Edge Effect’ section of this chapter to the Daniel Pickett forest, and to:

a) Calculate the amount of land area on the Daniel Pickett forest in the following habitat suitability classes: 0.000–0.200 (low quality), 0.201–0.400 (low/moderate quality), 0.401–0.600 (moderate quality), 0.601–0.800 (moderate/high quality), 0.801–1.000 (high quality).

b) Develop a map illustrating the habitat quality for the vole by suitability class.

c) Draw a flow chart of the process you used to develop the habitat suitability classes.

For part a), a suggested sequence of steps might be:

1.  Open the Daniel Pickett stands and roads GIS databases.

2.  Open the stands attribute table.

3.  Create a new field called "BA_score."  Make the data type numeric with 3 decimal places.  Calculate the basal area score as 0.0000115 * (basal area) * (basal area).

4.  Query the basal area scores for any values that are > 1.0.  If any are selected, convert them (calculate them) to a value of 1.0.

5.  Create a new field called "Age_score."  Make the data type numeric with 3 decimal places.  Calculate the age score as 0.01 * (age).

6.  Query the age scores for any values that are > 1.0.  If any are selected, convert them (calculate them) to a value of 1.0.


The next sequence of steps is to create the various buffer zones. The buffers can either be created individually, or simultaneously through the use of a multiple ring buffer tool (such as that within the ArcToolbox of ArcGIS. Regardless of your approach:

7.  Buffer the roads 50 feet.

8.  Buffer the roads 100 feet.

9.  Buffer the roads 150 feet.


If you used the multiple ring buffer tool, you can skip to step 13. Otherwise follow the sequence.

10.  Erase the 100-foot buffers from the 150-foot buffers.  This new GIS database has polygons that represent the area between 100 and 150 feet from the road system.

11.  Erase the 50-foot buffers from the 100-foot buffers.  This new GIS database has polygons that represent the area between 50 and 100 feet from the road system.

12.  Combine the 50-foot buffer GIS database with the databases created in steps 10 and 11. This new GIS database includes all three of the buffer distances we have just created. An attribute in this new GIS database should indicate the buffer distance used. For example "150" represents a value associated with the 100 to 150 foot buffer, and "100" represents a value associated with the 50 to 100 foot buffer.

13. Overlay the stands with the combined GIS database described in step 12. If using an identity overlay process, the stands GIS database is the theme that contains the features you wish to perform an identity operation on. The road buffers GIS database is the polygon theme used to perform the identity operation.

14.  Create a new field called "Road_score" in the GIS database created in step 13.  Make the data type numeric with 2 decimal places.

15.  Query the stands in the new GIS database for a buffer distance of 50 feet.  Calculate the road score of these polygons to be 0.25.

16.  Query the stands in the new GIS database for a buffer distance of 100 feet.  Calculate the road score of these polygons to be 0.50.

17.  Query the stands in the new GIS database for a buffer distance of 150 feet.  Calculate the road score of these polygons to be 0.75.

18.  Query the stands in the new GIS database for a buffer distance of 0 feet.  These are areas farther than 150 feet from roads.  Calculate the road score of these polygons to be 1.00.

19.  Create a new field called "Vole_HSI" in the GIS database created in step 13.  Make the data type numeric with 3 decimal places.

20.  Calculate the vole HSI score as ((BA_score) * (Age_score) * (Road_score)) ^ (1/3).

21.  Query the resulting attribute table for HSI scores in the ranges suggested by Will Edwards, then use Field / Statistics to generate the acres in each class.

Result:

HSI score
Acres
Hectares

0.000 to 0.200
499.9
202.3

0.201 to 0.400
468.2
189.5

0.401 to 0.600
524.4
212.2

0.601 to 0.800
774.6
313.5

0.801 to 1.000
232.9
94.3

CHECK: The entire forest (2,500 acres) should be placed in one of the five classes noted above.  The sum of the acres (499.9 + 468.2 + 524.4 + 774.6 + 232.9) is 2,500.0 acres.

For part b), we'll let you decide how you want to create this map. There is no one correct final thematic map. The map should include, however, a legend, a scale bar, a North arrow, a title, and source information (see Chapter 4 for a review of these items). In addition, you may choose to utilize a neatline and other annotation in the thematic map. All five HSI classes should be visible. You may decide to remove the outline of the polygons for more clarity in classes.
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For part c) Draw a flow chart of the process you used to develop the habitat suitability classes. This will vary depending on how you approached the question. One such example is provided by Figure 12.10.

