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Fig. 5. Annual fire carbon emissions time series for GFED5 and GFED4s for different 446 

continental-scale regions (Fig. 2) and for the global sum. 447 

 448 

A second adjustment we made was to the CO and CH4 emission factors in boreal 449 

forests. NEIVA includes laboratory, field, and airplane measurements but does not 450 

include integrative approaches such as surface tower observations or satellite-based 451 

estimates to get biome-level emission factors. One such study39 was carried out in 452 

Alaska during the 2015 high fire year, using continuous measurements of CO2, CO, 453 

and CH4 from the Carbon in Arctic Reservoirs Vulnerability Experiment (CRV) tower 454 

in Fox, Alaska. In combination with transport modelling, 34 individual fires could be 455 

sampled, yielding higher values for CO (127 g CO per kg dry matter burned from the 456 

tower versus 100 from NEIVA) and CH4 (5.3 g CH4 per kg dry matter burned from 457 

the tower versus 4.8 from NEIVA). We averaged the tower and NEIVA values and 458 

noted that the boreal forest emission factors are primarily representative of North 459 

American boreal forests, which likely have an overall higher MCE than forests in 460 

boreal Asia37,39. Finally, for some fire categories not all species were represented in 461 

the NEIVA database and these were taken from other fire categories with the strongest 462 

resemblance, see footnotes in Table 2. The missing OC and TPC EF from boreal 463 

forests were derived in a different way, these values were based on generalized 464 

Global Fire Emissions Database version 5 (GFED5)
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Mean annual fire carbon emissions (2002-2022)

• Benchmark estimate of global fire emissions based on the full MODIS burned area & active fire dataset.
• Improvements in burned area and emissions factors boosted fire emissions by 65% compared to GFED4s.
• The MODIS data record captures periods of increasing (temperate/boreal forests) and decreasing 

(savannas/grasslands) fire activity, yet global emissions remained consistent during the past two decades.
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GFED5 Near Real-Time (NRT) Daily Fire Emissions, 2023-present

Effective fire area: burned area per VIIRS fire count
Fuel consumption: carbon emissions per unit burned area

Data: www.globalfiredata.org 

http://www.globalfiredata.org/
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