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Outline of TalkOutline of Talk



 

Overview of Southwest ReGAP project   Overview of Southwest ReGAP project   



 

Land cover map:  development, quality, and Land cover map:  development, quality, and 
limitationslimitations



 

Vertebrate habitat distribution models:  Vertebrate habitat distribution models:  
development and limitationsdevelopment and limitations



What Is a “gap”?
A A ““gapgap””

 
is the lack of representation is the lack of representation 

or underor under--representation of an representation of an 
element of biodiversity (plant element of biodiversity (plant 
community or animal species) community or animal species) 
among areasamong areas

 
intended for intended for the longthe long

 term term maintenance of biodiversity.maintenance of biodiversity.

““Keeping Common Species CommonKeeping Common Species Common””



GAP Objectives

1.
 

Map the distributions of plant communities using NVCS.

2.
 

Map predicted habitat distributions of vertebrate species.

3.
 

Map the degree of management for biodiversity 
maintenance.

4.
 

Analyze the representation of biotic elements in the 
conservation network to identify “gaps.”



Predicted distribution of mule deer habitat (Odocoileus hemionus) in the five 
SWReGAP States.

Why SW Regional GAP? Why SW Regional GAP? 
••

 
Need for Regionally Consistent MapsNeed for Regionally Consistent Maps
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Land Cover Mapping Starts on the Ground



17,500

16,400

17,500 28,000

12,700

Regional Total:  92,100 sites



Groups of plant communities

 

and sparsely vegetated habitats unified by 
similar ecological

 

processes, substrates, and/or environmental 
gradients...and spectral characteristics.

Ecological Systems



July-Aug Sept-Oct

ETM Bands 5, 4, 3 ETM Bands 5, 4, 3

Predictor Datasets:  Imagery Derived



Fall Brightness

Summer NDVI

Elevation

Landform 

Etc….

Output table

SAMPLE SITES
Imagery:  Imagery:  LandsatLandsat

 

7 ETM (19997 ETM (1999--

 2002) for spring, summer & fall2002) for spring, summer & fall
NDVI, SAVI, NDVI, SAVI, Brightness,GreenessBrightness,Greeness, , 
Wetness, Wetness, LandsatLandsat

 

7 Bands7 Bands

DEM: DEM: Elevation, Aspect, Slope, Elevation, Aspect, Slope, 
LandformLandform

Vector:  Vector:  Geology, SoilsGeology, Soils

Meteorological : Meteorological : DAYMETDAYMET

Predictor LayersPredictor Layers



• Classification Method:  Classification trees (CART)
• Total Pixels:  1.5 billion
• Number of Cover Types:  125
• Minimum Mapping Unit:  5 pixels (0.4 ha)
• Accuracy Assessment:  20% training sites withheld

Land Cover Map



Preliminary 
Accuracies:

Ecological Systems Map
Mojave Mapping Unit

OVERALL ……………….….75%
Creosote-bursage………....93%
Mid-elev. desert scrub…....93%
Pinyon-juniper…………..…53%
Montane

 

mixed conifer…...32%
Limber-bristlecone pine….46%
Desert riparian…………..…43%
Emergent marsh…………...67%



Range for 
Chiricahua
leopard frog

Vertebrate Habitat Modeling (833 species)
Step 1.  Compile literature for species range and habitat associations.

Step 2.  Delineate range for mapping by hydrologic unit (& mtn. range).



Habitat Variables
 Land Cover *
 Elevation (min/max) *
 Slope/Aspect/Landform *
 Hydrology (Proximity) *
 Soil *
 Patch Size *
 Temp (min/max) 
 Precipitation (min/max)
 Other Data Sets

* Core Attributes -
Layers that should be 
reviewed in identifying 
attributes

Step 3.  Identify habitat attributes that are mappable

 

from available data sets.



Sagebrush Vole (Lemmiscus
 

curtatus)

1.  Inter-mountain Basins Big
Sagebrush Steppe

2.  Inter-mtn. Basins Montane
Sagebrush Steppe

3.  Inter-mtn. Basins Big
Sagebrush Shrubland

Land Cover Types:

Elevation:   1770 -

 

3050  m



• Elevation:  1770 -
 

3050 m
• Cover:  Sagebrush steppe types only

Sagebrush Vole Model 1



• Elevation:  1770 -
 

3050 m
• Cover:  Sagebrush steppe + big sagebrush shrubland

Sagebrush Vole Model 2



• Elevation:  1190 -
 

1740 m
• Cover:  Salt desert scrub & greasewood types 

Pale Kangaroo Mouse  Model 1



• Elevation:  1190 -
 

1740 m
• Cover:  Salt desert scrub & greasewood types 
• Land form:  Valley flats; toe slopes, swales

Pale Kangaroo Mouse  Model 2



• Elevation:  0 -
 

3535 m
•

 
Hydrology:  Permanent streams, small lakes, springs, 

wetlands + intermittent streams

Pacific Treefrog
 

Model 1



• Elevation:  0 -
 

3535 m
•

 
Hydrology:  Permanent streams, small lakes, springs, 

wetlands  (no intermittent streams)

Pacific Treefrog
 

Model 2



• Elevation:  1670 -
 

3000 m
•

 
Hydrology:  Permanent streams, small lakes, springs, 

wetlands

Inyo Shrew Model 1



• Elevation:  1670 -
 

3000 m
•

 
Hydrology:  Permanent streams, small lakes, springs, 

wetlands + intermittent streams

Inyo Shrew Model 2



Take Home Messages Take Home Messages --
 

II

1.1.

 

SWReGAPSWReGAP
 

provides data sets that can be used provides data sets that can be used 
to evaluate patterns over large areas, e.g., to evaluate patterns over large areas, e.g., 
biodiversity, entire distributions of species & biodiversity, entire distributions of species & 
communities, & protection status. communities, & protection status. 

2.2.

 

Data sets provide context for how a local Data sets provide context for how a local 
resource fits into the larger spatial perspective.resource fits into the larger spatial perspective.

3.3.

 

Land cover accuracies vary Land cover accuracies vary ----
 

caution must be caution must be 
employed depending on the cover class of employed depending on the cover class of 
interest and how the data will be used.interest and how the data will be used.



Take Home Messages Take Home Messages --
 

IIII

4.4.

 

Despite its limitations, the Despite its limitations, the SWReGAPSWReGAP
 

land cover land cover 
map is the best that will be available over such a map is the best that will be available over such a 
large area for some time.large area for some time.

5.5.

 

Similarly, Similarly, SWReGAPSWReGAP
 

habitat models are the only habitat models are the only 
source for predicted distribution of habitat for all source for predicted distribution of habitat for all 
terrestrial vertebrates over a large area, but terrestrial vertebrates over a large area, but 
caution must be employed in using these models. caution must be employed in using these models. 

6.6.

 

A different type of research is needed for A different type of research is needed for 
predicting habitat distribution predicting habitat distribution ----

 
focus on entire focus on entire 

ranges for multiple species, and grappling with ranges for multiple species, and grappling with 
low accuracies.low accuracies.



David Bradford 
bradford.david@epa.gov

William Kepner
kepner.william@epa.gov

Todd Sajwaj
 tsajwaj@lmepo.com

http://leopold.nmsu.edu/ 
fwscoop/swregap/default.htm
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