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Abstract 

Simulations of biomass burning (BB) emissions in chemistry transport models strongly 

depend on the inventories that define emission source location and strength. We compare 

snapshots of MODIS aerosol optical depth (AOD) for 124 fire events occurring between 2006 

and 2007 with GOCART-simulated AOD in 13 runs using different BB emission options, 

exposing regional biases of each emission option. 

The BB emissions input into the Goddard Chemistry Aerosol Radiation and Transport 

(GOCART) include the widely used Global Fire Emission Database (GFED) monthly and daily 

versions, Fire Radiative Power (FRP)-based Quick Fire Emission Dataset QFED, and 11 

calculated emissions from different combinations of burned area based on the Moderate 

Resolution Imaging Spectroradiometer (MODIS) products, effective fuel load, and species 

emission factors. MODIS AOD snapshots for 124 globally distributed fire events serve as 

instantaneous constraint to the strength of the BB sources in the model. Comparison of MODIS 

and GOCART average case AOD shows regional performance of each emission option. It is also 

shown that the quantitative relationship between BB aerosol emission rate and model-simulated 

AOD is related to the horizontal plume dispersion, which can be approximated by the wind speed 

in the planetary boundary layer in most cases. Thus, given average wind speed of the smoke 

plume environment, MODIS-measured AOD can provide a constraint to the strength of BB 

sources at the level of individual plumes. 

Results of this study highlight the main areas for method improvement, such as (1) the 

need for corrections to well-known anomalies in MODIS AOD product to provide reliable 

calibration dataset, as well as (2) quantifying the main sources of variation of emission estimates 

to provide reliable constraints to source strength. We discuss the ways to implement the 

proposed corrections to arrive at the improved BB emission estimate, and suggest an 

AEROCOM experiment, which will help separate the effect of the model configuration on the 

model-satellite comparison, as well as benefit the development of the BB emission estimate 

suitable for use by the wide aerosol modeling community. 
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