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OVERVIEW

We are investigating the idea that 
managing grazers can improve forage 
production and carbon sequestration to 
benefit overall rangeland health.

This idea is not new. Allan Savory wrote 
decades ago about the importance of 
grazing management to rangeland health.

What has been missing until now are data 
showing how management affects 
ecosystem fluxes of carbon in real time.



 Carbon dioxide in the air becomes organic 
carbon in plants that moves into soil and 
becomes soil organic carbon.

 More than 50% of the carbon in rangelands is 
allocated below ground. This is quite different 
from annual crops that keep most of their carbon 
aboveground.
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Determine how managed grazing alters the net ecosystem exchange of carbon 
dioxide and the annual net ecosystem carbon balance on a working ranch.



C into plants – C removed + C deposited = ΔSOC/Δt



One pasture split into 4 paddocks, each grazed a month apart 

The other pasture is the ungrazed control
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• 40 sensors
• 206 variables
• 24/7 measurements
• 365 days per year
• First year 35,040 obs.



Management:

Graze each paddock until 50% of the leaf area is removed

Determine actual amount of biomass and leaf area removed 



Collected at 16 points for each pastures before each grazing event
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Satellite LAI Data





Net Ecosystem Exchange May-Dec 2023



Businesses want to show they are offsetting their carbon emissions by 
paying for carbon to be sequestered

Here, we show we are doing more than sequestering carbon—we are 
building rangeland health and producing sustainable beef

This could be huge for ranchers if they worked together to market 
high quality carbon credits to companies that want to go green





 Funded grant proposals developed as Principal or Co-Principal Investigator (2002-
present):  $4, 215,740.00

 Journals, Rangeland Remote Sensing 
 Remote Sensing of Environment

 JGR Biogeosciences

 Environmental Management

 Journals, Microbiology
 ACS Earth & Space Chemistry

 Oecologia Journal

 Nature Scientific Reports Journal

 FEMS Microbiology Ecology Journal

 Journals, Carbon, Methane, Nitrous Oxide
 Global Change Biology Journal

 Rangeland Ecology and Management Journal

 Soil Biology and Biochemistry Journal

 Global Biogeochemical Cycles Journal

 Journal of Geophysical Research

 Agriculture, Ecosystems, & Environment Journal

 Journals, Rangeland Eddy Flux:
 Biogeosciences Journal

 Agronomy Journal

 Ecosystems Journal

 Global Change Biology Journal

 Journal of Environmental Quality
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“I FEEL LIKE I’M DOING SOMETHING GOOD—GOOD FOR THE LAND, THE 
CATTLE, THE CONSUMER…MAKES ME FEEL GOOD ABOUT RANCHING.” 


