


Changing American West

• Fire regimes / woodland expansion /  urban 
development

• Reduced ppt / increasing water demands

• Exotic species (plants, animals)

• Result: Δ veg structure / type / condition



SO 3362 “Enhance and improve the quality of Rocky 
Mountain elk, mule deer, and pronghorn antelope winter 
range and migration corridor habitat”

• Concern for loss, fragmentation of migration 

routes and seasonal ranges;

• Conserve, restore habitat

• Focus on western states (%  BLM, USFS)



Earth Observations from ISS
GEDI

• Measures of vegetation 3D structure at broad spatial extents

ECOSTRESS
• Measures of evapotranspiration and vegetation water stress at fine spatial resolutions

lidar

Goal: develop spatial models of animal demography and habitat use across gradients of 

vegetation structure and water stress using GEDI and ECOSTRESS



Landscape of fitness
• Food / water / cover availability; connectivity, and thermal 

landscape characteristics for wildlife

• Changing distribution of resources and threats; 

• Consequences for animal populations, human-wildlife 

conflict, harvest, biodiversity, economics



Workflow
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Problems:

• Data gaps

• Artifacts



GEDI Above Ground Biomass Density

• GEDI biomass 
data = consistent 
coverage * spatial 
detail.

• Problems: as a 
sampling mission, 
it still leaves large 
amount of data 
gaps at >1km.



Workflow



In situ data: animal locations
(GPS collars)

Animals GPS locations

Mule deer 5,134 22,394,293

Pronghorn 528 3,174,338

Bighorn sheep 40 131,876

Mountain lion 134 368,630

Black bear 114 316,111



In situ data: measures of animal physiology 
(pregnancy / rump fat / heartrate / cortisol)
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Next Steps: modeling demographics and behavior

Two interacting species on multiple 

sites representing different conditions

Spatial variation
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Multiple trophic levels on one 

study site

carnivores

omnivores

herbivores

Temporal variation
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