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Large vegetation fires are important and very uncertain source of atmospheric CO2. The recent studies 
(van der Werf et al., 2010) and (Randerson et al., 2012) suggest that fire CO2 contributes up to one third 
(0.5-1ppm or ~2PgC/year) of its global overall CO2 sources. However, the processes leading to CO2 
formation in an open fire are complex and non-linear.  
 
Global models used for simulation of fire carbon emissions cover a broad range of land and atmosphere 
processes. The global vegetation model JSBACH, the land part of the Earth-System Model developed at 
the Max Planck Institute for Meteorology, simulates the carbon content of land and vegetation. The 
simulated land-vegetation system is represented by distinct numbers of so called carbon pools, which are 
filled up in an interactive procedure under conditions of closed mass balance, and taking into account 
vegetation dynamics and vegetation turnover time for different plant functional types. Fires in the land 
system play the role of the major disturbance.   
 
The simulated by the JSBACH vegetation can be combined with the satellite measured information to 
derive fire carbon emissions.  We have integrated global continuous burned area products provided by 
GFED (Global Fire Emissions Dataset) into the JSBACH. GFED products were obtained from MODIS 
(and pre-MODIS) satellites and are available for the time period 1997-2012. In this study we follow closely 
the approach of GFED, incorporating also GFED supplemental information about tree cover distribution, 
and implementing the GFED fuel consumption algorithm in the JSBACH. Comparisons of the JSBACH fire 
carbon emissions with the fire carbon emissions from GFEDv3 shows good agreement of the global totals, 
but also indicate important regional differences in the distribution of major CO2 fire sources over the 
globe.  
 
Presenting my specific results, I will also give an overview of the carbon cycle modeling and the role of 
fires in the Earth System.   
 

 


