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https://ourworldindata.org/grapher/annual-co-emissions-by-region?time=1900..latest



https://www.bloomberg.com/graphics/2018-us-land-use/



Carbon: Challenge and Opportunity for Ag

1. Increased concern about carbon dioxide emissions

2. Opportunity to store and accumulate in range and pasture soils

3. May generate new income streams for ranches

4. Lack of information on effects of grazing and potential



Prior Work: Ranches

Soil organic carbon is an indicator 
of grazing capacity and may serve 
as a useful rangeland soil health 
indicator for producers



Prior work: SAREC

Soil organic carbon in 
eastern WY did not change 
relative to grazing from 
2017-2023

Year p = 0.819 (non-significant)

Treatment p = 0.666 (non-significant)

Year*Treatment p = 0.957 (non-significant)



Funding & 
Partnerships

~60 Cooperating Ranches



UW McGuire Ranch

• ~5,500 acre ranch between Laramie and Wheatland

• Sagebrush steppe on west slope of the Laramie Range

• Owned by UW for over 30 years

• New Infrastructure
• ~12 miles of new fence to build 10 new study pastures (~2,300 acres)

• New well drilled and a ¾ mile pipeline off existing well

• 3 new livestock tanks

• Assessing how grazing management can influence soil carbon



Stratified by soils



Soils

• Down to 1 meter



Water

• Soil and livestock water



Vegetation

• Forage quantity & quality; Plant composition; Response to grazing



Animals

• Cattle and wildlife



Carbon Dioxide

• Flow of CO2 between ecosystem 

    and atmosphere



Cooperating Ranches

• Started work with 20 ranches 
in WY and CO this summer



Cooperating Ranches

• Encompass environmental and managerial variation



Data Streams (in progress)
• Soil Carbon

• Evapotranspiration and Soil 
Moisture

• Net Radiation

• Net Ecosystem Productivity
• Difference between gross 

primary productivity 
(GPP) and ecosystem 
respiration (ER), is the 
carbon sink basis

• Grazing Management

• Vegetation productivity

• Economics

• Weather and Climate



Teamwork



Questions?
jscasta@uwyo.edu

mailto:jscasta@uwyo.edu
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