Description of GIS Methods for the California 

Gnatcatcher Habitat Evaluation Model

The GIS model consists of 3 separate processing steps. 

1. habitat patch size and configuration

2. slope

3. climate 

Each of these steps are processed separately, but not independently.  Steps 2 and 3 depend on layers created during step1.  A single ArcInfo GRID is created as the result of each steps processing.  These grids are described below.  An additional step is setup to create the final CAGN habitat suitability by using the results grids from the three steps.

One additional grid is created for each step, including the final step.  This grid is called “plotgrid”.  It’s purpose is mainly cartographic, to provide a single grid that shows the results in the context of land cover that is not potentially habitat (development and agriculture).

Each step results grid, the final grid, and each “plotgrid” grid has been added and symbolized in the “layers.apr” ArcView project.

Step1. Habitat patch size and spatial configuration

Model methods:
1. Create a “sage” grid.  For us, “sage” is defined as those vegetation types that are suitable for CAGN.  (See input vegetation layer)

2. Create “core” areas of sage.  “Core” patches of sage are selected by the following rules:

a. if the patch is within the “coastal” climate zone, it must have a core area of at least 25 acres.  The coastal climate zone has an average January minimum temperature above 5 degrees centigrade.

b. if the patch is within the “interior” climate zone, it must have a core area of at least 50 acres.  The “interior” climate zone has an average January minimum temperature below 5 degrees centigrade.

3. Next find “satellite” sage areas.  These are cells of sage that are within 1600 feet distance.  The distance is not necessarily as the crow files.  Rather, it is distance traveled from non-core “sage” to reach core areas.  Travel is not permitted across development.  All other habitat types, and agriculture allow travel. 

4. Create “high quality habitat”.  This combines the “core” and “satellite” areas.

5. Grow out “high quality habitat” to include contiguous areas of “sage” that are touching either “core” or “satellite” cells.

Result Grid:  ./step1/sageall

	Value
	
	

	0
	Not meet step1 criteria
	Non-“sage” veg types, developed, ag, css not meeting step1 criteria.

	1
	Meets step1 criteria
	“sage” meeting step1 criteria


Step2. Slope

Model methods:

1. Select cells that are “sage” (defined in step1 (1) above) and are on slopes less than 40%.

Result Grid:  ./step3/sage40

	Value
	
	

	0
	Not meet step2 criteria
	Non-“sage” veg types, developed, ag, “sage” above 40% slope.

	1
	Meets step2 criteria
	“sage” below 40% slope


Step3. Climate

The correct climate coverages are manually prepared before the model runs.  These are polygon coverages with values 0 and 1.  They were developed in the “climate” directory.  Methods used to create these are described in another document.  For reference only, the aml file “make_climate.aml” contains some of the actual ArcInfo commands used to create the coverages.  

A 5 degree centigrade temperature cutoff was used to determine hot vs. cold from the average January minimum temperature.  A value of 13.25 inches rainfall was used to determine wet vs. dry from the average annual rainfall.  The two coverages can be viewed in the “Input Layers” view in the “layers.apr” ArcView project.  

Model methods:

1. Convert both polygon coverages to grids.

2. Combine both climate grids.

3. Use conditional statements to calculate the final score.

4. Reduce to only cells that are “sage” (step 1).

Result Grid:  ./step6/climfinal

	Value
	
	

	0
	low
	Non-“sage” veg types, developed, ag, or “sage” that is cold and wet.

	1
	moderate
	“sage” that is either (1) warm and wet  or (2) cold and dry.

	2
	high
	“sage” that is warm and dry.


Step4. Combined Final Results

1. Values from the final grids in all the steps are totaled.

2. They are reclassified using ./step5/gnatfin.rcl to standardize to the 4 point ranking (very high, high, moderate, low)

If 0 or1 then 0

if 2 then 1

if 3 then 2

if 4 then 3

Result Grid:  ./step5/sagecombo

	Value
	
	

	0
	Low or none*
	Non-“sage” veg types, developed, ag, or “sage” with conditions met in only step 1.

	1
	moderate
	Conditions met in step1 and some other steps.

	2
	high
	Conditions met in step1 and some other steps.

	3
	Very high
	Conditions met in all three steps.

	5
	Other
	Added to this grid to refine the “0” class

	8
	Developed
	Added to this grid to refine the “0” class

	9
	Agriculture
	Added to this grid to refine the “0” class


*none indicates “sage” that did not meet criteria.
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