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Rangelands: defined by environmental characteristics (dominated by grass 

and/or shrubs) and land use (grazed or potential to be grazed)
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GLOBAL CHANGE



How to balance livestock production and other ecosystem 
services with global change?  
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What are the challenges to producers 

and land managers?
1. Precipitation variability

Temporal variability Spatial variability



Gaffney et al 2021

2. Landscape heterogeneity

Plant community heterogeneity Topoedaphic variability

Elevation

What are the challenges to producers 

and land managers?
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ScientistsStakeholders

Wilmer et al. (2019)



• Profitable 
ranching

• Vegetation 
heterogeneity

• Bird diversity

• Social learning

ObjectivesStakeholders Rotational Grazing



Fernandez-Gimenez et al., 2019

Stakeholder-hypothesized

management tradeoffs



1930’s Dust Bowl
Drought Management Plans

• Adaptive rotation = flexibility

• Rested pastures = “grass banking”

• Defined climate triggers

• Near real time environmental monitoring
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What is 
cumulative 

rain to 
date?

>88.5% of average

<75% of average

Avg/wet year exit thresholds:
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triggers weekly
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What is 
cumulative 

rain to 
date?

>88.5% of average

75-88.5% of average

<75% of average

Stakeholder-defined drought triggers



Ground-based environmental sensors



Decision support tools to inform adaptive 

rangeland management



Decision support tools to inform adaptive 

rangeland management



Science-informed adaptive decision-making

2022 Drought Management
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Scientists

Stakeholders

CARM Co-production

Learned about the 
patterns and processes 
driving water variability 

Learned how to create user-
friendly indicators to 

enhance decision-making

Rapidly adapt livestock 
production to changing 

environmental conditions



CARM Stakeholders:

Thank You

Contact: David.Hoover@usda.gov

Crow Valley 

Livestock Cooperative
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