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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?

Soils and forage management questions

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
Desert Bighorn Sheep

Mule Deer

Bell’s Vireo
Golden Eagle

Le Conte’s Thrasher
Lucy’s Warbler

SW Willow Flycatcher

Lowland Leopard Frog
Desert Tortoise (agassizzi)
Desert Tortoise (morafkai)



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
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Logging
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Fragmentation

Conceptual
Model



SOD – 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, Sonoran Desert ecoregion

Distribution

Results: Mountain Lion 
Distribution in the Sonoran 
Desert Ecoregion, USA

Process Model

4km Results: Current Terrestrial 
Landscape Intactness

Status

Intersect Current Mountain 
Lion Status 

Mountain Lion Distribution in California in the 
Sonoran Desert Ecoregion.

(CA GAP Program)

Mountain Lion Distribution in Arizona in the 
Sonoran Desert Ecoregion.

(AZ GAP Program)

Extract

HAB‐CODE = 1,2

Extract

GRID‐CODE = 2



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 7 100
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 0 850
Mean Nearest Neighbor Distance 60‐272 59 180
Percent Natural Core Area Percent Area .56‐95 100 20

Thresholds for Terrestrial
Landscape Intactness



Thresholds for Terrestrial
Landscape Intactness



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





Fire Modeling



Climate Change Modeling
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Distribution and Status
Species CEs Total 

Distribution 
Area

Percent of Ecoregion

Bell's Vireo (Vireo bellii and Vireo bellii pusillus) 2,821,371 8.08%

Desert Bighorn Sheep (Ovis canadensis nelsoni) 7,862,801 22.52%

Desert tortoise (Gopherus agassizii)  3,180,566 9.11%

Desert tortoise (Gopherus morafkai)  6,950,996 19.91%

Golden Eagle (Aquila chrysaetos) 17,257,325 49.42%

Le Conte's Thrasher (Toxostoma lecontei) 9,771,582 27.99%

Lowland Leopard Frog (Lithobates yavapaiensis) 678,014 1.2%

Lucy's Warbler (Oreothlypis luciae) 13,753,047 39.39%

Mountain Lion (Puma concolor) 13,893,442 39.79%

Mule Deer (Odocoileus hemionus) 26,845,687 76.89%

SW Willow Flycatcher (Empidonax traillii extimus) 139,328 0.40%
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Distribution and Status
Vegetation Communities

Sonora‐Mojave Creosotebush‐White Bursage Desert Scrub

Sonoran Paloverde‐Mixed Cacti Desert Scrub



Vegetation Community
NatureServe

Only
LANDFIRE

Only Both
Percent
Overlap

Sonora‐Mojave Creosotebush‐White Bursage Desert Scrub 5,361,364 1,417,474 4,823,357 41.6

Sonoran Paloverde‐Mixed Cacti Desert Scrub 1,796,793 5,332,340 7,373,363 50.84

Riparian Vegetation 1,599,887



Status of Vegetation Communities

 Historic Conversion

 Recent Disturbance

 Current Setting



EVT versus BsP
Sonora‐Mojave Creosotebush‐White Bursage Desert Scrub

Sonoran Paloverde‐Mixed Cacti Desert Scrub



Historic Disturbance

Sonora‐Mojave Creosotebush‐White Bursage Desert Scrub

Sonoran Paloverde‐Mixed Cacti Desert Scrub



Recent Disturbance

Sonora‐Mojave Creosotebush‐White Bursage Desert Scrub

Sonoran Paloverde‐Mixed Cacti Desert Scrub



Historic Disturbance

Vegetation Community
Total

BpS Area
Urban &
Roads Agriculture Invasives

Unchar 
Native Veg

Total
Changed Percent

Sonora‐Mojave Creosotebush‐White 
Bursage Desert Scrub

7,857,699 429,263 432,831 2,909,387 273,834 4,045,315 51.48%

Sonoran Paloverde‐Mixed Cacti Desert 
Scrub

15,730,037 1,255,201 672,008 2,345,345 429,066 4,701,621 29.89%

Totals 23,587,737 1,684,464 1,104,839 5,254,733 702,900 8,746,936 37.08%



Recent Disturbance

Vegetation Community
Total BpS Area 

Fire Mechanical Other
Total 

Disturbed Percent

Sonora‐Mojave Creosotebush‐White 
Bursage Desert Scrub

7,857,699 85,434 0 80 85,514 1.09%

Sonoran Paloverde‐Mixed Cacti Desert 
Scrub

15,730,037 212,197 0 18 212,216 1.35%

Totals 23,587,737 297,631 0 98 297,730 1.26%



Current Setting



Current Setting



Riparian Vegetation



Designated Lands



Designated Lands



Designated Lands
Designation Category Very

High High Moderately
High

Moderately
Low Low Very Low Total Area 

(acres)

Wilderness Area 1,812,561 1,632,927 1,011,143 451,464 55,862 21,933 4,985,891

Wilderness Study Area 0 0 6,620 55,984 2,525 2,272 67,401

National Park 19,819 83,040 42,873 14,441 7,178 6,979 174,330

National Monument 127,785 148,652 158,627 68,922 24,265 6,305 534,556

National Conservation Area 0 6,779 21,819 7,638 95 0 36,331

National Wildlife Refuge 91,295 95,602 51,145 61,499 39,637 31,834 371,011

Area of Critical Conservation 
Concern 257,951 409,293 503,740 174,291 95,838 41,669 1,482,783

State Park 1,151 35,434 152,845 212,951 126,418 105,968 634,768

State Wildlife Management Area 1,202 288 4,250 3,126 4 4,819 13,689

Roadless Area 11,564 32,957 65,350 5,908 2,526 0 118,306

Other Protected Lands 71,122 153,511 177,174 243,082 43,660 97,114 785,663

Totals 2,394,451 2,598,484 2,195,588 1,299,307 398,008 318,893 9,204,730

Designation Category Very
High High Moderately

High
Moderately

Low Low Very Low Total Area 
(miles)

National Historic and Scenic Trail 28 97 179 160 69 282 815

Wild and Scenic River 0 1 6 0 2 0 9

Totals 28 99 185 160 71 282 823



Designated Lands

Wild & Scenic Rivers Other Protected LandsState Parks         National Conservation Area

Areas of Critical Environmental ConcernNational Parks National Monument   National Wildlife Refuge

State Wildlife Management Areas

Roadless Areas      Wilderness Study AreasWilderness Areas National Historic and Scenic Trails



Terrestrial Connectivity



Change Agent ‐ Current Invasives



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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