
Modeling net Ceq flux from agricultural systems
using full GHG accounting

AmeriFlux Annual Science Team Meeting
Boulder, Colorado
5-7 October, 2004

Tris West
Environmental Sciences Division
Oak Ridge National Laboratory

OAK RIDGE NATIONAL LABORATORY

U.S. DEPARTMENT OF ENERGY



Presentation outline

I. Relevance of this project to goals of the NACP

II. Relevance to NACP Midwest Intensive

III. Description of project(s)

IV. Some expected results

V. Relevance to AmeriFlux (?)



I. Relevance of project to the NACP

The North American Carbon Program:

“Develop the scientific basis to implement full carbon 
accounting on regional and continental scales.”

• “Quantify C storage and release due to land 
management practices, including those designed to 
enhance sequestration in biomass and/or soils.”

• “Explore the interaction between C cycle 
management…and social systems, including 
economic, institutional, and sociological aspects.”

• “Complete carbon accounting, including 
transportation in or out of an analysis region.”



I. Relevance of project to the Midwest Intensive

• Focus on agriculture, particularly croplands

• Data on crop practices and production inputs

• Estimates of soil C stocks and NEP

• Estimates of fossil fuel use and associated CO2 emissions

• Estimates of CH4 and N2O emissions



IIA. Project description – Net Ceq Flux

= Spatially mapped data

= Data input and analysis

= Socioeconomic analyses

= Flow of data/information

= Task number

Legend
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• estimates of potential land-use change or crop 
substitution resulting from adoption of 
management options

• estimates of risks, costs, and profits associated 
with carbon management options

• economic incentives for C management options
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Data from West and Post (2002) and Conant et al. (2001)
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IIA. Project description – Net Ceq Flux
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IIA. Project description – Net Ceq Flux

Acres planted to switchgrass

Spatially estimated acreage planted to switchgrass, 
assuming a farm gate price of $40 per ton



IIA. Project description – Net Ceq Flux

Iowa corn production in 1990 (kg)



IIA. Project description – Net Ceq Flux

Fraction of no-till for Iowa corn in 2000



IIA. Project description – Net Ceq Flux

Emissions estimates based on West and Marland. 2002. 
Agriculture, Ecosystems & Environment 91:217-232 

C emissions from tillage for Iowa corn in 2000 (kg)
227,201 Mg C from tillage



IIA. Project description – Net Ceq Flux

C emissions from production inputs for Iowa corn in 2000 (kg)

Emissions estimates based on West and Marland. 2002. 
Agriculture, Ecosystems & Environment 91:217-232 

1,228,934 Mg C from production inputs



IIB. Project description – Net “Lateral” C flux

Consumption:
190 lb meat/poultry/fish
239 eggs (34 lb eggs)
580 lb dairy products
66 lb fats & oils
975 lb fruit
416 lb vegetables
2 lb tree nuts
6 lb peanuts
200 lb cereal products

2469 lb food 
products
@ 50-95% water 
weight with 
remainder at 50% C
= 122 kg C yr-2

(Source: USDAb 2004)

Excrete:
40 kg (dry weight)
@ 29% C = 12 kg C yr-2

Respire or exhale:
16% O2 and 6% CO2
= 410 kg CO2/yr
(112 kg C yr-2)

~122 kg C uptake ~ 124 kg C loss

CO2



IIB. Project description – Net “Lateral” C flux



Spatial analyses and data sets, at ≤1km, will include:

• CO2 uptake based on estimates of NEP
• Grain harvest
• Grain products and waste
• Grain transport and consumption
• CO2 loss from respiration and decomposition
• Similar analysis for forest growth and products

IIB. Project description – Net “Lateral” C flux
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III. Expected results – useful data sets

Data layers to be produced that coincide with LandsatTM
cropland areas:

• History of cropping practices
• NEP and yield
• Soils map updated for past cropping practices (SSURGO 

for Midwest Intensive)
• CO2, CH4, and N2O net emissions
• Lateral flux and release of carbon
• C sequestration strategies ↔ Economics (crop prices, 

input costs, incentives, risk) ↔ Land-use change
• Estimates of leakage (C benefits/costs outside project 

boundary) associated with sequestration activities



IV. Potential links to Ameriflux

• Compare estimates of NEP

• Compare baseline soil C values

• Compare modeled changes in soil C following changes in 
management with measured/estimated changes from AmeriFlux sites

• Provide estimates of CO2 fossil fuel emissions from farm operations 
that can be subtracted from AmeriFlux CO2 flux estimates.

• Provide lateral flux information that may be used to complete C 
accounting in AmeriFlux estimates.

• Provides future estimates of C seq., GHG emissions, land-use change, 
and interactions between socio-economics and policy.


