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Agricultural Fire Emissions in China 






Current Fire Emissions Inventories: GFED vs GFAS

Global Fire Assimilation System (GFAS)
[based on EO-derived FRP measures]

Global Fire Emissions Database (GFED)
[based on EO-burned area measures]



Crop yield based approach
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From http://www.nasa.gov/



Benefit of VIIRS-IM FRP
VIIRS-I band (375 m) VIIRS-M band (750 m) MODIS-aqua (1 km)

Middle Infrared imagery examples (red = fire detection)

Zhang et al., (2017) RSE



Known Issue of VIIRS-IM FRP
Issues: False fire detection caused by surface 
sun glints and/or high temperature roofs that 
are sub-pixel at scale of VIIRS. 
Solution: 30 m land cover mask (% agricultural).

Persistent hotspot mask.



VIIRS-IM vs MODIS: Eastern China & India



VIIRS-IM FRP based FRE/Emission Estimates

HIMAWARI-8 TIMESERIES IN EASTERN CHINA

Agricultural Fires Within Here

24 hrs of imagery (every 10 minutes)





False detection of active fires by MODIS. 
Superimposed on Sentinel-2 true colour imagery.

“Small Fire” Boosting of GFEDv4.1s



Small Fire Boosting of GFEDv4.1s

Conclusion:

The attempt (in GFED4.1s) at
adjusting emissions for the
impact of “small” fires
introduces significant errors
into this very widely used
inventory.



Other characteristics detected from EO
A third burning season (Nov/Dec)
19 - 36% of pollution temporal transfer from autumn (Sep/Oct)



Other characteristics detected from EO
Dry Matter Burned (DMB) is inversely correlated with GDP per capita (r 2 = 0.72)
Geographical shift might also be linked with fire prohibition policies: greater distance, less resources



Summary

A High Spatio-temporal Resolution Agricultural Burning Smoke Emissions Product in 
Eastern China.

DMEs from VIIRS product are much higher than GFAS/GFED 4.1s.  

The attempt (in GFED4.1s) at adjusting emissions for the impact of “small” fires introduces 
significant errors into this very widely used inventory. 

The newly identified winter burning season (Nov-Dec) is likely the caused by the delayed 
burning of parts of autumn harvest due to local fire prohibition policies. 
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