
The Importance of Quantifying 

Greenhouse Gas Flows on Farms 

and Ranches 

Kari Cohen
Leader, Conservation Innovations Team
USDA – Natural Resources Conservation Service 
(NRCS)
kari.cohen@wdc.usda.gov

mailto:kari.cohen@wdc.usda.gov


Global
Balance

Agriculture and Forestry – 2 x Exposed

Carbon Sequestration 
and GHG Mitigation

Climate Change 
Adaptation

Less 
Investment 

FutureInvest 
Now

Modest 
Investment 

Now

More 
Investment 

Future



3

Cultivation, potatoes

Cult., potatoes stop
Grass planted

Some manure 
additions

Dorich et al. 2015/16, unpublished

Historic Loss of Soil Carbon



The Mitigation Potential of Soils 

Croplands and Grassland 

(~200-400 MMTCO2e) 



GHG Quantification

• Awareness building and conservation planning 
for producers

• Measuring outcomes of NRCS practices and 
programs

•
Smart Agriculture and beyond

• Supporting carbon markets, conservation finance 
approaches, and supply chain partnerships
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Resource Stewardship Evaluation Tool

Natural Resources Conservation Service

Aquatic Habitats

Terrestrial Habitats

Greenhouse Gas Management

Irrigation Management

Pesticide Management

Sediment Management

NM: Nitrogen to Groundwater

NM: Nitrogen to Surface Water

NM: Phosphorus to Surface Water

Soil Organic Matter Management

Erosion Management (Wind)

Erosion Management (Water)

Cropland Stewardship Key 
Indicators

Benchmark Planned
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9https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/air/?cid=stelprdb1044982

NRCS has developed and posted a list of atmospheric-beneficial 

conservation practices online



Climate Smart Mitigation Potential
Chambers, Lal, Paustian 2016
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Creating an NRCS Inventory of GHG Emission Benefits and C Sinks from 
Conservation Database 2004-2014 

(2015 coming soon)



Ecosystem Services

Quantification Tools
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IPCC 2007

Agricultural sources and sinks of greenhouse gases



Implements the peer-reviewed, USDA-
sanctioned entity-level inventory 
methods.

• Soil-related GHG emissions:  
“Blue Book” Methods Document

• Livestock-related GHG emissions:  
“Blue Book” Methods Document

• Energy-related GHG emissions: 
USDA/NRCS Energy Tool, EPA 
Emission Factors

COMET-FarmTM

Calculation Methods – all transparently documented



Equation
Factors

COMET-Farm
How it works

Historic 
Rotations

Climate & 
Soil

Web Interface

CSU Server
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Results
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The new COMET-Planner
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Greenhouse Gas 

Markets



First ever purchase of carbon credits 

from nitrogen stewardship practices 

implemented on corn fields



Methane reductions 

from rice production—

Arkansas & California
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Methane Reductions from Rice Production



Corporate Supply Chain 

Partnership--Vermont

+

= private sector dollars for dairy farmers
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Role of the land carbon sink 
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“…We will need to bolster the forests, agricultural lands, and urban 

areas that are likely to remain our most effective carbon capture 

and sequestration mechanism.” – Brian Deese


