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MCI Study Objective
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 NACP Mid-Continent Intensive (MCI) was a 
test-bed for comparing top-down and bottom-
up methodologies that are used to estimate 
regional CO2 fluxes. Focus year was 2007.



MCI Study Area



CO2 Emissions Inventory
 Fossil and biofuel combustion (Gurney et al. 

2009)
 Crop harvest, livestock respiration, and human 

respiration (West et al. 2011)
 Forest carbon and harvest (Smith et al. 2007, 

Heath et al. 2011)
 Cropland and grassland soil C (Ogle et al. 2010)
 Agricultural residue burning emissions 

(McCarty et al. 2009)
 Landfill decomposition (West et al., in prep)



Emissions Inventory Uncertainty
 Estimating the sum of sources (t) for grid cells 

(i), and then summing those results to the region

	

 Monte Carlo Analysis
 Each source has a 100 realizations for all grid cells in 

the MCI region
 Uncertainty based on PDFs for key parameters and 

input data
 Spatial correlation represented within sources, 

but assumed to be independent between sources



CO2 Inventory: Fossil Combustion



CO2 Inventory: Croplands



National Patterns: Cropland Carbon

West et al. 2011, Biogeosciences



CO2 Inventory: Forestland



Other Inventory Sources
Grassland

Human Respiration

Livestock Respiration

Fossil Fuel Combustion



Atmospheric CO2 Measurements
 CO2 concentration data showing strong draw-

down at all towers throughout MCI region

Miles et al. 2012, Journal of  Geophysical Research
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Atmospheric Inversion Models
 Two meso-scale atmospheric inversion modeling 

systems
 Colorado State University (Schuh et al. , in press)
 Penn State University (Lauvaux et al. 2012)

 Included CarbonTracker for comparative 
purposes (Peters et al. 2007)

 Fossil emissions are treated as a known in the 
inversion
 Comparison between inversion model results and 

non-fossil portion of CO2 emissions inventory



Atmospheric CO2 Inversions

Schuh et al. in press, Global Change Biology



Comparison: Inventory and Inversion

Schuh et al. in press, Global Change Biology



Reconcile: Inventory and Inversion
Inversion Inventory Reconciled

Standard Deviation Standard Deviation Standard Deviation

Cooley et al. in press, Ecological and Environmental Statistics



Future Regional-Scale Research
 Meso-scale atmospheric measurement and 

inversion system needs to be tested in other 
regions

 Track lateral transport of carbon in commodities  
and CO2 return as part of emissions inventories
 Needed to compare inventory results with 

atmospheric CO2 concentration measurements
 Can fossil emissions be included in the 

atmospheric inversion framework?
 Indianapolis Flux Experiment, Megacities project

 Uncertainties have been reduced in regional CO2
budget, but still room for improvement
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