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Management Questions



Management Questions

Methods         ◊ Process Model          ◊ Conceptual Model         ◊ Results

MQA1. Where are soils susceptible to wind and water erosion?

MQA2. Where are sensitive soils (including saline, sodic, gypsiferous, shallow, low water holding 
capacity?

MQA3. Which HMAs and allotments may experience significant effects from change agents 
including climate change?

MQA4. Where are soils that have potential to have cryptogamic crust?

Soils, biological crust, and forage management questions

Methods         ◊ Process Model          ◊ Conceptual Model         ◊ Results

Methods         ◊ Process Model          ◊ Conceptual Model         ◊ Results

Methods         ◊ Process Model          ◊ Conceptual Model         ◊ Results



Management Questions

Species management questions

MQD1. What is the most current distribution and status of available occupied habitat?
MQD7. What sites and movement corridors are vulnerable to change in the near term (2015) 
and long‐term (2060) horizon?
MQJ3.  Where are areas of species conservation elements potential distribution change from 
climate change by 2060?

Mountain Lion
Pronghorn Antelope

Mule Deer
Desert Bighorn Sheep
Gunnison’s Prairie Dog
Black‐footed Ferret

White‐tailed Prairie Dog

Greater Sage Grouse
Gunnison Sage Grouse

Golden Eagle
Mexican Spotted Owl
Ferruginous Hawk
Burrowing Owl
Peregrine Falcon

Yellow‐breasted Chat

Razorback Sucker
Flannelmouth Sucker
CO Cutthroat Trout



Conservation Element



Supporting Habitat

Mountain
Lion

Food Availability
(deer, elk, sheep)

Hunting

Vehicle Collision

Rugged Terrain

Grazing

Invasive Plants

Altered Fire Regime

Climate Change

Direct Take

Energy & Mining

Agriculture

Development & 
Disturbance

Urbanization & Roads

Logging

Habitat
Fragmentation

Conceptual
Model



COP – Mountain Lion Process Model

MQ D1: Mountain Lion Current Distribution and Status
All files clipped with boundary file  called Outline of 5th-level HUC (10-digit) watersheds, Colorado Plateau ecoregion

Distribution

Southwest reGAP modeled 
distribution of the mountain 
lion in the Colorado Plateau 

ecoregion, USA 
(SW ReGAP)

Extract

Value = 29
Results: Mountain Lion 

Distribution in the Colorado 
Plateau Ecoregion, USA

Process Model

4km Results: Current Terrestrial 
Landscape Intactness

Status

Intersect Current Mountain 
Lion Status 



Attributes and Indicators – Mountain Lion

Element Attribute Indicator
Poor Fair Good V. Good

Citation

Mountain Lion Prey Ungulate 
density

Low Medium High Very high Julander and 
Jeffrey (1964)

Habitat 
degradation

Road density 0.6 km/sq km 0.4 0.2 0.0 Van Dyke et al. 
(1986)

Habitat Cover & terrain Very dense or 
open cover

Rugged terrain 
with mixed 

cover

Riley (1998)

Habitat 
degradation

Human 
development

High Moderate Low No Van Dyke et al. 
(1986)
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Methods

 Conceptual Models

 Process Models

 Logic Models

 FRAGSTATS

 Connectivity Modeling

 Climate Modeling
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Process Models



Logic Models
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Item Data Type Data Range True Threshold False 
Threshold

Fire Regime Percent Area 0‐100 13 98
Invasive Grasses & Tamarisk Percent Area 0‐88 0 33
Linear Development Density 0‐18 0 2.5
Urban Percent Percent Area 0‐99 0 15
Agriculture Percent Percent Area 0‐90 0 20
Energy & Mining Development Number  0‐37 0 1.25
Number of Patches Number 1‐1,455 1 700
Mean Nearest Neighbor Distance 60‐272 59 180
Percent Natural Core Area Percent Area .56‐95 100 20

Thresholds for Terrestrial
Landscape Intactness



Intactness Value Legend

‐1.000 to ‐0.750 Very Low
‐0.750 to ‐0.500 Low
‐0.500 to 0.000 Moderately Low
0.000 to 0.500 Moderately High
0.500 to 0.750 High
0.750 to 1.000 Very High

Terrestrial Landscape
Intactness Value Ranges



Habitat Fragmentation ‐ FRAGSTATS
4km and HUC





Connectivity Modeling



Fire Modeling



Climate Change Modeling



Climate Change Modeling
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Species Distribution and Status



Distribution and Status
Species CEs Total Distribution Area Percent of Ecoregion

Black‐footed Ferret (Mustela nigripes) 99,544 0.22
Burrowing Owl (Athene cunicularia) 18,733,244 41.81

Desert Bighorn Sheep (Ovis canadensis nelson) 4,718,573 10.53

Ferruginous Hawk (Buteo regalis) 13,746,361 30.68

Golden Eagle (Aquila chrysaetos) 41,189,881 91.93

Greater Sage Grouse (Centrocercus urophasianus) 1,998,437 4.46

Gunnison Sage Grouse (Centrocercus minimus) 442,835 0.99
Gunnison’s Prairie Dog (Cynomys gunnisoni) 218,896 0.49
Mexican Spotted Owl (Strix occidentalis lucida) 571,778 1.28
Mountain Lion (Puma concolor) 39,756,295 88.73

Mule Deer (Odocoileus hemionus) 32,127,448 71.71

Peregrine Falcon (Falco peregrines) 15,221,173 33.97

Pronghorn Antelope (Antilocapra americana) 6,181,939 13.80

White‐tailed Prairie Dog (Cynomys leucurus) 652,570 1.46
Yellow‐breasted Chat (Icteria virens) 1,856,951 4.14

Species CEs Total Distribution Length (miles)

Colorado Cutthroat Trout (Oncorhynchus clarki leuriticus) 21,047
Flannelmouth Sucker (Catostomus latipinnis) 56,809
Razorback Sucker (Xyrauchen texanus) 2,866
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Ferruginous HawkGolden Eagle Peregrine Falcon

Mexican Spotted Owl Burrowing OwlYellow‐breasted Chat



Greater Sage Grouse

Gunnison Sage Grouse



Flannelmouth SuckerRazorback Sucker Colorado Cutthroat Trout
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Current Aquatic Intactness
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Mountain Lion



Greater and Gunnison Sage Grouse

Gunnison Sage Grouse

Greater Sage Grouse



Mule Deer Desert Bighorn Sheep

Gunnison’s Prairie Dog White‐tailed Prairie DogBlack‐footed Ferret

Pronghorn Antelope



Ferruginous HawkGolden Eagle Peregrine Falcon

Mexican Spotted Owl Burrowing OwlYellow‐breasted Chat



Flannelmouth SuckerRazorback Sucker Colorado Cutthroat Trout



Distribution and Status
Vegetation Communities



Vegetation Community
NatureServe

Only
LANDFIRE

Only Both
Percent
Overlap

Colorado Plateau Pinyon‐Juniper Woodland 2,594,714 3,664,596 6,078,616 49.27

Colorado Plateau Pinyon‐Juniper Shrubland 2,694,089 Included in PJ 
woodlands

0 0.00

Colorado Plateau Blackbrush‐Mormon‐tea Shrubland 1,293,367 2,568,289 1,459,961 27.43

Inter‐Mountains Basins Big Sagebrush Shrubland 1,542,766 3,970,331 2,370,353 30.07

Inter‐Mountains Basins Mixed Salt Desert Scrub 1,645,308 1,964,350 680,837 15.87

Rocky Mountain Gambel Oak‐Mixed Montane Shrubland 1,423,998 633,644 659,513 24.27

Inter‐Mountain Basins Montane Sagebrush Steppe 1,550,837 61,215 115,313 6.68

Colorado Plateau Mixed Bedrock Canyon and Tablelands 4,598,445 Not mapped 0 0.00



Status of Vegetation Communities

 Historic Conversion

 Recent Disturbance

 Current Setting



Inter‐Mountain Basins Big Sagebrush Shrublands



Historic Disturbance Recent Disturbance

Inter‐Mountain Basins Big Sagebrush Shrublands



Vegetation Community
Total

BpS Area
Urban &
Roads Agriculture Invasives

Unchar 
Native Veg

Total
Changed Percent

Colorado Plateau Blackbrush‐Mormon‐tea 
Shrubland

3,123,911 132,459 3,624 176,205 6,511 318,799 10.21%

Inter‐Mountain Basins Big Sagebrush Shrubland 8,228,472 565,083 494,772 845,638 571,744 2,477,236 30.11%

Rocky Mountain Gambel Oak‐Mixed Montane 
Shrubland

2,038,543 130,616 89,257 29,209 335,467 584,548 28.67%

Inter‐Mountain Basins Montane Sagebrush 
Steppe

1,029,623 77,252 17,870 26,342 38,314 159,778 15.52%

Colorado Plateau Pinyon‐Juniper Shrubland 94,447 5,076 2,269 21,091 9,736 38,173 40.42%

Colorado Plateau Pinyon‐Juniper Woodland 7,515,040 229,091 45,740 273,361 634,736 1,182,928 15.74%

Inter‐Mountain Basins Mixed Salt Desert Scrub 3,155,282 178,112 109,125 402,992 117,076 807,305 25.59%

Totals
25,185,317 1,317,689 762,657 1,774,839 1,713,585 5,568,768 22.11%

Historic Disturbance



Recent Disturbance

Vegetation Community
Total BpS 
Area  Fire Mechanical Other

Total 
Disturbed Percent

Colorado Plateau Blackbrush‐Mormon‐tea Shrubland 3,123,911 9,396 1,716 0 11,112 0.36%

Inter‐Mountain Basins Big Sagebrush Shrubland 8,228,472 138,909 231,435 128 370,472 4.50%

Rocky Mountain Gambel Oak‐Mixed Montane Shrubland 2,038,543 75,484 31,272 1,233 107,990 5.30%

Inter‐Mountain Basins Montane Sagebrush Steppe 1,029,623 28,507 13,877 235 42,619 4.14%

Colorado Plateau Pinyon‐Juniper Shrubland 94,447 819 834 0 1,653 1.75%

Colorado Plateau Pinyon‐Juniper Woodland 7,515,040 194,113 71,692 763 266,568 3.55%

Inter‐Mountain Basins Mixed Salt Desert Scrub 3,155,282 5,694 15,176 9 20,878 0.66%

Totals 25,185,317 452,922 366,002 2,368 821,291 3.26%



Current Setting
LANDFIRE EVT v 1.1 NatureServe v 2.7



Riparian Vegetation



Biological Crust



Biological Crust

Low Potential for Crust / 
Very High Intactness

Low Potential for Crust / 
Very Low Intactness
Medium Potential for Crust / 
Very High Intactness

Medium Potential for Crust / 
Very Low Intactness

Very High Potential for Crust 
/ Very High Intactness

Very High Potential for Crust 
/ Very Low Intactness



Designated Lands



Designated Lands



Designated Lands
Designation Category Very High High Moderately

High
Moderately

Low
Low Very Low Total Area 

(acres)

Wilderness Area 166,815 397,096 281,737 57,647 22,660 16,263 942,218

Wilderness Study Area 252,109 1,295,208 1,069,138 183,397 58,932 11,715 2,870,499

National Park 55,484 301,228 336,370 140,281 42,264 19,098 894,725

National Monument 102,725 411,858 756,824 251,791 57,138 11,352 1,591,688

National Conservation Area 0 85 33,178 16,893 5,069 50,476 105,700

National Recreation Area 8,047 674,598 503,243 55,260 13,219 2,328 1,256,694

National Wildlife Refuge 0 73 9,066 3,267 5,590 2,442 20,438

Area of Critical Conservation 
Concern 24,725 168,082 361,023 262,583 157,620 53,572 24,725

Special Management Area 0 3,574 20,721 15,478 6,005 1,497 47,276

State Park 0 5,121 10,192 11,150 20,782 6,137 53,382

State Wildlife Management 
Area 6,401 24,360 81,381 60,455 76,944 35,038 284,579

Roadless Area 68,389 352,970 790,145 327,332 153,319 9,262 1,701,418

Other Protected Lands 78,816 206,391 561,836 340,002 363,483 106,937 1,657,464

Total 763,509 3,840,644 4,814,852 1,725,536 983,025 326,119 12,453,685



Designated Lands



Connectivity



Change Agent ‐ Current Invasives



Change Agent – Fire 



Change Agent – Fire



Change Agents ‐ Fire



Change Agent – Current Development
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Change Agent – Current Development



Change Agent – Current Development
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