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Marten HABIT@ Model

Input grid

Covercond - Cover-condition grid

Model description [click here for APL script]

The marten model is quite simple.  Habitat quality depends upon local cover and condition, and upon the distance to adverse edges.  The full version of this model includes road intensity, but for historic range of variation, there are no roads, so we’ve simplified the model.

Local Resource Availability

The marten model uses two local resource indices: one for cover, and one for adverse edge effects.  LRIcover is based on the cover-condition grid at the focal cell (Table 1).  LRI​edge takes into account the distance to adverse edges.  Three edge classes are defined, and assigned to each potentially adverse cover type (Table 1).  Each of these edge classes is assigned to a logistic function, giving LRIedge increasing with distance to an adverse edge (Fig. 1).

Local resource availability is the product of the two local resource indices.

Home Range Capability
The home range capability for marten is simply the mean local resource availability across a 892 m radius circular home range, inversely scaled by distance.

Landscape Capability
Landscape capability (LC) is based on the number of 900 m ((892 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 each cover-condition class for marten.

LRIcover
Edge class
Cover-condition

0
1
Road

0
1
Barren

0
2
Water

0
2
Mountain Grassland

0.50
–
Riparian

0
2
Greasewood

0
2
Semi-Desert Grassland: Early Grass - Forb

0
2
Semi-Desert Grassland: Mid Grass - Shrub

0
2
Semi-Desert Grassland: Shrub - Grass

0
2
Semi-Desert Savannah: Herb - Annual

0
2
Semi-Desert Savannah: Herb - Perennial

0
2
Semi-Desert Savannah: Herb - Shrub - Tree

0
2
Sparse Pinyon-Juniper Woodland

0.05
2
Pinyon-Juniper Woodland: Herb Dominated

0.05
3
Pinyon-Juniper Woodland: Herbs - Shrubs

0.10
3
Pinyon-Juniper Woodland: Shrubs - Trees

0.10
3
Pinyon-Juniper Woodland: Tree Dominated

0.05
2
Pinyon-Juniper Sagebrush Woodland: Herb Dominated

0.05
2
Pinyon-Juniper Sagebrush Woodland: Herbs - Shrubs

0.05
2
Pinyon-Juniper Sagebrush Woodland: Shrubs - Trees

0.10
3
Pinyon-Juniper Sagebrush Woodland: Tree Dominated

0.05
2
Pinyon-Juniper-Oak-Serviceberry Woodland: Herb Dominated

0.05
2
Pinyon-Juniper-Oak-Serviceberry Woodland: Herbs - Shrubs

0.10
3
Pinyon-Juniper-Oak-Serviceberry Woodland: Shrubs - Trees

0.10
3
Pinyon-Juniper-Oak-Serviceberry Woodland: Tree Dominated

0.05
2
Mountain Shrubland: Herbs - Shrubs

0.05
2
Mountain Shrubland: Early Shrub Dominated

0.05
2
Mountain Shrubland: Late Shrub Dominated

0.10
3
Ponderosa Pine-Oak Forest: Stand Initiation

0.10
–
Ponderosa Pine-Oak Forest: Stem Exclusion

0.10
–
Ponderosa Pine-Oak Forest: Understory Reinitiation

0.10
–
Ponderosa Pine-Oak Forest: Shifting Mosaic

0.10
–
Ponderosa Pine-Oak Forest: Fire Maintain Open Canopy

0.10
3
Ponderosa Pine-Oak-Aspen Forest: Stand Initiation

0.10
–
Ponderosa Pine-Oak-Aspen Forest: Stem Exclusion

0.10
–
Ponderosa Pine-Oak-Aspen Forest: Understory Reinitiation

0.10
–
Ponderosa Pine-Oak-Aspen Forest: Shifting Mosaic

0.10
–
Ponderosa Pine-Oak-Aspen Forest: Fire Maintained Open Canopy

0.10
3
Warm Dry Mixed-Conifer Forest: Stand Initiation

0.20
–
Warm Dry Mixed-Conifer Forest: Stem Exclusion

0.40
–
Warm Dry Mixed-Conifer Forest: Understory Reinitiation

0.50
–
Warm Dry Mixed-Conifer Forest: Shifting Mosaic

0.40
–
Warm Dry Mixed-Conifer Forest: Fire Maintained Open Canopy

0.10
3
Warm Dry Mixed-Conifer with Aspen Forest: Stand Initiation

0.20
–
Warm Dry Mixed-Conifer with Aspen Forest: Stem Exclusion

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

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

0.40
–
Warm Dry Mixed-Conifer with Aspen Forest: Fire Maintained Open Canopy

0.10
3
Cool Moist Mixed-Conifer Forest: Stand Initiation

0.20
–
Cool Moist Mixed-Conifer Forest: Stem Exclusion

0.80
–
Cool Moist Mixed-Conifer Forest: Understory Reinitiation

0.90
–
Cool Moist Mixed-Conifer Forest: Shifting Mosaic

0.10
3
Cool Moist Mixed-Conifer with Aspen Forest: Stand Initiation

0.20
–
Cool Moist Mixed-Conifer with Aspen Forest: Stem Exclusion

0.75
–
Cool Moist Mixed-Conifer with Aspen Forest: Understory Reinitiation

0.85
–
Cool Moist Mixed-Conifer with Aspen Forest: Shifting Mosaic

0.10
3
Pure Aspen Forest: Stand Initiation

0.10
–
Pure Aspen Forest: Stem Exclusion

0.20
–
Pure Aspen Forest: Understory Reinitiation

0.40
–
Pure Aspen Forest: Shifting Mosaic

0.10
3
Spruce-Fir Forest: Stand Initiation

0.30
–
Spruce-Fir Forest: Stem Exclusion

0.90
–
Spruce-Fir Forest: Understory Reinitiation

1.00
–
Spruce-Fir Forest: Shifting Mosaic

0.10
3
Spruce-Fir-Aspen Forest: Stand Initiation

0.30
–
Spruce-Fir-Aspen Forest: Stem Exclusion

0.90
–
Spruce-Fir-Aspen Forest: Understory Reinitiation

1.00
–
Spruce-Fir-Aspen Forest: Shifting Mosaic

0.10
3
Spruce Forest: Stand Initiation

0.30
–
Spruce Forest: Stem Exclusion

0.90
–
Spruce Forest: Understory Reinitiation

1.00
–
Spruce Forest: Shifting Mosaic

0.05
2
Mesic Sagebrush: Herbs - Shrubs

0.05
2
Mesic Sagebrush: Shrubs - Herbs

0
1
Agriculture

0
1
Urban































































































Fig. 1.  Local resource index for adverse edges for marten.  Logistic parameters are d�50 = 50, ds = 10.
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