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Elk HABIT@ Model

Input grids

Covercond - Cover-condition grid

Slope - Percent slope grid

Model description [click here for APL script]

Elk habitat depends upon both forage and cover, modified by the steepness of the terrain.  Shorter distances between forage and cover will result in higher-quality habitat.  Elk home ranges are quite large, and don’t need to consist entirely of good forage and cover, but there must be at least a threshold of each of these.  The elk model is relatively complex, taking into account the juxtapositioning of resources and the threshold relationships within a home range.

Local Resource Availability

The elk model specifies local resources for cover and forage.  Local resource availability for cover and forage are both based on the cover/condition grid (Table 1) as well as the slope.  The slope LRI lowers the value of forage habitat for steep slopes based on a logistic function of slope percent (Fig. 1).  LRI​cover and LRI​forage are each multiplied by LRI​​slope to give LRA​cover and LRAslope.

Home Range Capability
The elk model uses juxtapositioning to reduce the value of forage based on its distance to cover and the value of cover based on the distance to forage.  LRAforage is multiplied by a logistic function of the distance to high-quality cover (LRAcover ( 0.75; Fig. 2a) to give a home range index for forage (HRIforage).  The result gives reduced values for realized forage availability when cover is not nearby.  A second juxtapositioning function is used to model realized cover (HRIcover) with a logistic function of the distance to forage (LRAforage ( 0.5; Fig. 2b).

Home range capability is modeled using threshold functions for both forage and cover.  Forage uses a threshold function of the percent of the homerange with HRIforage ( 0.5 (Fig. 3a).  For example, if 25% of the homerange has a forage value of 0.5 or greater, the forage HRC would be 0.38.  Any homerange in which more than 2/3 of the LRAforage ( 0.5 is given an HRCforage of 1.0.  

The elk model uses two threshold functions for cover: high-quality cover is reached when 50% of the homerange has LRAcover (0.75, or when 25% has LRAcover (0.85 (Fig. 3b).  When multiple thresholds are used, the maximum HRC is taken.  

Individual HRCs for forage and cover are combined with a geometric mean into a final homerange capability for elk.

Landscape Capability
Landscape capability (LC) is based on the number of 1725 m radius home ranges that can be placed on the landscape by tiling non-overlapping home ranges starting with the cells with the highest HRC.  Home ranges are then dropped by using the HRC as the probability of retaining each home range (e.g., a home range centered on a cell with a HRC of 0.85 will have a 15% chance of being dropped).  LC is the total number of home ranges in the landscape for that time step.

Table 1.  Local resource indices for Elk cover (LRIcover) and foraging (LRIforage).

LRIcover
LRIforage
Cover-condition

0
0
Road

0
0.05
Barren

0
0
Water

0
0.85
Mountain Grassland

0.30
0.85
Riparian

0
0.10
Greasewood

0.05
0.10
Semi-Desert Grassland: Early Grass - Forb

0.05
0.10
Semi-Desert Grassland: Mid Grass - Shrub

0.05
0.10
Semi-Desert Grassland: Shrub - Grass

0.05
0.10
Semi-Desert Savannah: Herb - Annual

0.05
0.10
Semi-Desert Savannah: Herb - Perennial

0.05
0.10
Semi-Desert Savannah: Herb - Shrub - Tree

0.10
0.10
Sparse Pinyon-Juniper Woodland

0.05
0.30
Pinyon-Juniper Woodland: Herb Dominated

0.10
0.30
Pinyon-Juniper Woodland: Herbs - Shrubs

0.20
0.30
Pinyon-Juniper Woodland: Shrubs - Trees

0.30
0.20
Pinyon-Juniper Woodland: Tree Dominated

0.05
0.30
Pinyon-Juniper Sagebrush Woodland: Herb Dominated

0.10
0.30
Pinyon-Juniper Sagebrush Woodland: Herbs - Shrubs

0.15
0.20
Pinyon-Juniper Sagebrush Woodland: Shrubs - Trees

0.30
0.20
Pinyon-Juniper Sagebrush Woodland: Tree Dominated

0.05
0.30
Pinyon-Juniper-Oak-Serviceberry Woodland: Herb Dominated

0.10
0.30
Pinyon-Juniper-Oak-Serviceberry Woodland: Herbs - Shrubs

0.20
0.20
Pinyon-Juniper-Oak-Serviceberry Woodland: Shrubs - Trees

0.30
0.20
Pinyon-Juniper-Oak-Serviceberry Woodland: Tree Dominated

0.10
0.70
Mountain Shrubland: Herbs - Shrubs

0.10
0.70
Mountain Shrubland: Early Shrub Dominated

0.10
0.70
Mountain Shrubland: Late Shrub Dominated

0.15
1.00
Ponderosa Pine-Oak Forest: Stand Initiation

0.40
0.15
Ponderosa Pine-Oak Forest: Stem Exclusion

0.80
0.40
Ponderosa Pine-Oak Forest: Understory Reinitiation

0.90
0.50
Ponderosa Pine-Oak Forest: Shifting Mosaic

0.50
0.90
Ponderosa Pine-Oak Forest: Fire Maintain Open Canopy

0.15
1.00
Ponderosa Pine-Oak-Aspen Forest: Stand Initiation

0.40
0.15
Ponderosa Pine-Oak-Aspen Forest: Stem Exclusion

0.80
0.40
Ponderosa Pine-Oak-Aspen Forest: Understory Reinitiation

0.90
0.50
Ponderosa Pine-Oak-Aspen Forest: Shifting Mosaic

0.50
0.90
Ponderosa Pine-Oak-Aspen Forest: Fire Maintained Open Canopy

0.15
1.00
Warm Dry Mixed-Conifer Forest: Stand Initiation

0.40
0.15
Warm Dry Mixed-Conifer Forest: Stem Exclusion

0.80
0.40
Warm Dry Mixed-Conifer Forest: Understory Reinitiation

0.90
0.50
Warm Dry Mixed-Conifer Forest: Shifting Mosaic

0.50
0.90
Warm Dry Mixed-Conifer Forest: Fire Maintained Open Canopy

0.15
1.00
Warm Dry Mixed-Conifer with Aspen Forest: Stand Initiation

0.40
0.15
Warm Dry Mixed-Conifer with Aspen Forest: Stem Exclusion

0.80
0.40
Warm Dry Mixed-Conifer with Aspen Forest: Understory Reinitiation

0.90
0.50
Warm Dry Mixed-Conifer with Aspen Forest: Shifting Mosaic

0.50
0.90
Warm Dry Mixed-Conifer with Aspen Forest: Fire Maintained Open Canopy

0.15
1.00
Cool Moist Mixed-Conifer Forest: Stand Initiation

0.50
0.15
Cool Moist Mixed-Conifer Forest: Stem Exclusion

0.90
0.45
Cool Moist Mixed-Conifer Forest: Understory Reinitiation

1.00
0.55
Cool Moist Mixed-Conifer Forest: Shifting Mosaic

0.15
1.00
Cool Moist Mixed-Conifer with Aspen Forest: Stand Initiation

0.50
0.15
Cool Moist Mixed-Conifer with Aspen Forest: Stem Exclusion

0.90
0.45
Cool Moist Mixed-Conifer with Aspen Forest: Understory Reinitiation

1.00
0.55
Cool Moist Mixed-Conifer with Aspen Forest: Shifting Mosaic

0.10
1.00
Pure Aspen Forest: Stand Initiation

0.30
0.20
Pure Aspen Forest: Stem Exclusion

0.50
0.40
Pure Aspen Forest: Understory Reinitiation

0.70
0.50
Pure Aspen Forest: Shifting Mosaic

0.15
1.00
Spruce-Fir Forest: Stand Initiation

0.50
0.15
Spruce-Fir Forest: Stem Exclusion

0.90
0.45
Spruce-Fir Forest: Understory Reinitiation

1.00
0.55
Spruce-Fir Forest: Shifting Mosaic

0.15
1.00
Spruce-Fir-Aspen Forest: Stand Initiation

0.50
0.15
Spruce-Fir-Aspen Forest: Stem Exclusion

0.90
0.45
Spruce-Fir-Aspen Forest: Understory Reinitiation

1.00
0.55
Spruce-Fir-Aspen Forest: Shifting Mosaic

0.15
1.00
Spruce Forest: Stand Initiation

0.50
0.15
Spruce Forest: Stem Exclusion

0.90
0.45
Spruce Forest: Understory Reinitiation

1.00
0.55
Spruce Forest: Shifting Mosaic

0.05
0.70
Mesic Sagebrush: Herbs - Shrubs

0.05
0.70
Mesic Sagebrush: Shrubs - Herbs

0
0.80
Agriculture

0
0
Urban
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Fig. 3.  Threshold homerange capability functions for elk (a) forage and (b) cover.
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Fig. 2.  Logistic functions used for juxtapositioning for (a) forage and (b) cover for elk.
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Fig. 1.  Logistic function used to specify the local resource index for slope in the elk model.  Parameters are d�50 = 25, ds = –3, floor = 0.8.
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