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Other Rangeland Areas

Doherty et al., 2022

Understanding the future of sagebrush rangelands in 
the context of climate change

• Current sagebrush ecological 
integrity is now well mapped

• It is critically important to 
understand the trajectories of 
these ecosystems with climate 
change 

• Prioritize where to ‘defend and 
grow the core’ 

• Inform climate adaptation 
decisions (e.g., RAD)



Research Questions

How will the abundance of sagebrush ecological integrity classes 
change in the future?

How consistent are these changes across future climate uncertainty?

What plant functional types are driving shifts in ecological integrity, 
and what are the implications for managing wildfire and invasive 
annual grasses?
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Sagebrush Ecological Integrity

SEI ~ Sagebrush  (+), Perennial grasses  (+), 
Annual grasses (-), Conifers (-), Human modification (-)



Sagebrush Ecological Integrity

Future SEI ~ Sagebrush* Δ  (+), Perennial grasses * Δ  (+), 
Annual grasses * Δ (-), Conifers (-), Human modification (-)

(Δ = simulated change
 in cover from STEPWAT2) 



Results: Change in Classification

Question 1: How will the 
abundance of sagebrush 
ecological integrity classes 
change in the future?
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Results: Change in Classification
RCP4.5, 2071-2100
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Question 1: How will the 
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Question 2: How 
consistent are these 
changes across climate 
scenarios?

Results: Climate Uncertainty



Results: Climate Uncertainty
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Results: Climate Uncertainty
Question 2: How 
consistent are these 
changes across climate 
scenarios?

RCP4.5, 2071-2100



Results: Drivers of change
Question 3: What 
plant functional 
types are driving 
shifts in sagebrush 
ecological integrity?

RCP4.5, 2071-2100

Loss of core driven by 

decreased sagebrush and/or 

increased annuals



Conclusions

Climate change amplifies ongoing declines in sagebrush ecological 
integrity, and climate driven losses of core sagebrush areas are likely 
in some areas

Prioritize ‘defend and grow’ strategies in core areas that are likely to 
remain climatically suitable. ‘Accept’ or ‘direct’ approaches may be 
necessary in areas of low ecological integrity where climatic 
suitability is projected to get worse

Many core sagebrush areas are likely to remain climatically suitable



Data availability?

Data availability
• Data layers will be published on science base
• Key layers will be made available on the on the FWS Sagebrush Geospatial Layer Visualizations site
• For this training data can be viewed here: https://bit.ly/3QOvolg

(https://ee-martinholdrege.projects.earthengine.app/view/sage-climate-training)

https://bit.ly/3QOvolg

https://bit.ly/3QOvolg
https://bit.ly/3QOvolg


Questions?

mholdrege@usgs.gov

Data availability
• Data layers will be published on science base
• Key layers will be made available on the on the FWS Sagebrush Geospatial Layer Visualizations site
• For this training data can be viewed here: https://bit.ly/3QOvolg

(https://ee-martinholdrege.projects.earthengine.app/view/sage-climate-training)
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Results: Drivers of change
RCP4.5, 2071-2100



RCP4.5, 2071-2100

Results: Drivers of change
Projected changes in 
Q (‘quality’) scores 
of sagebrush



RCP4.5, 2071-2100

Results: Drivers of change
Projected changes in 
Q (‘quality’) scores 
of perennials



RCP4.5, 2071-2100

Results: Drivers of change
Projected changes in 
Q (‘quality’) scores 
of annuals
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