
Inventory-based Carbon Budget for the 
MCI Interim Synthesis

Tris West
Environmental Sciences Division
Oak Ridge National Laboratory

Contributors: Stephen Ogle, Linda Heath, Prassad Bandaru,
Andrew Schuh, James Smith, Kevin Gurney

2nd NACP All-Investigators Meeting
17-20 February, 2009
San Diego, California



2 Managed by UT-Battelle
for the U.S. Department of Energy

Study Region



3 Managed by UT-Battelle
for the U.S. Department of Energy

Inventory methods defined

• Approaches that closely linked to inventory data 
(e.g., FIA, NASS, survey data, and field 
measurements.  

• Inventory data rarely address carbon stocks and 
flows directly.  Models are developed and used to 
approximate changes in C stocks and/or CO2
fluxes.

• Inventory-based models represent carbon 
dynamics associated with inventory data. 
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Data and Models Used in Inventory
KEY DATA
• National Resource Inventory
• National Agricultural Statistics Service
• Conservation Technology Information Center
• USDA-NRCS STATSGO soils data
• Forest Inventory Analysis
• US Census
• Additional data from USDA, DOE, and EPA

MODELS
• ORNL’s Land Use Carbon Accounting System (LUCAS)
• University of Tennessee’s POLYSYS agricultural economics model
• CENTURY
• VULCAN
• FORCARB2; Woodcarb2
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MCI Inventory Estimates 
Primary questions

• What is the bottom-up, inventory-based flux estimate?
– What are components of the inventory?
– Where are the sources and sinks?
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MCI Inventory in most simple form
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• Croplands are an apparent sink in the MCI 
due to harvested and removed carbon.

• Apparent sink offsets fossil fuel emissions by 
nearly half.

(31%) (4%) (0%)

(65%)

(%) = Percent of total MCI C flux in 2004
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MCI Crop Carbon Inventory 
Includes only crop carbon uptake and release in MCI
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• NPP C uptake > total fossil fuel emissions
• 2002 drought is represented
•Cropland NEE in MCI is an “apparent” net sink 
due to harvested carbon
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National Crop Carbon Inventory 
Includes crop carbon uptake and release in the US

• Livestock respire most of the 
exported carbon in the US.
• The remaining goes to fuel, 
fiber, and exports
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Preliminary national photosynthetic 
carbon balance for US agriculture: 2004

Approximate U.S. Agricultural Carbon Budget for 2004
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North American Carbon Budget: 2003

Net zero balance in cropland carbon 
is why soil carbon is the primary 
carbon component considered in 

national carbon accounting. 

Notes:
• Implementation of conservation practices and programs via carbon 
trading or incentives can change the soil carbon sink.
• Annual weather-related shifts acting on the labile soil carbon pool 
may be large sinks or sources.
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County distribution of crop carbon fluxes
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Carbon sources outside of the 
MCI are as important as the 
apparent C sink within the MCI.



12 Managed by UT-Battelle
for the U.S. Department of Energy

Summary
• What’s been completed for the inventory-based MCI estimates?

– Cropland NPP, Harvested carbon, Livestock feed/emissions, 
human food/emissions, Carbon exported out of the MCI, soil 
carbon stock changes, forest carbon stock changes.

• How do these help the MCI interim synthesis?
– Understanding of individual bottom-up fluxes
– Detailed fluxes that can be aggregated to courser resolution for 

use in synthesis projects
• What will be added/improved for 2007/2008 synthesis?

– Monthly vs. annual estimates
– Uncertainty estimates
– Improved integration of satellite remote sensing for sub-county 

estimates of forest dynamics and improved estimates in croplands
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Thank You
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