Biome-specific fire emission rates of NO, from MODIS and GOME-2/OMI satellite-derived data sets
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Estimation of fire emission rates of NO, Instruments and data retrieval

Biomass burning as a source of NO, emissions

Why important? 1. Temporal correlation between fire radiative power (FRP) 2. Conversion of TVC NO, into NO, emissions and Global Ozone Monitoring Expe_riment-Z (GOME-2) Ozone Monitoring Instrumgnt (OMI)
NO, radicals play key roles in tropospheric chemistry and tropospheric NO, vertical columns (TVC NO,) comparison with bottom-up NO, emissions - on board MetOp-A (EUMETSAT) since October 2006 - on board EOS-Aura (NASA) since July 2004
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N, + O, =NO + NO Molecular nitrogen (N,) and O, participate to form NO 1. Differential Optical Absorption Spectroscopy (DOAS) for retrieving the slant column densities (SCDs)
- - - Pixel-wise subtraction of y-intercepts for removing ‘background’ spectral fitting window: 425-497 nm (GOME-2), see Richter et al. (2011) and 405-465 nm (OMI), see Bucsela et al. (2006)
NO, and O, are both toxic and the exposure to these hazardous gases impacts on human health : : . : D g ' . i - ! '
X 3 P J P The aims of the study - Comparison of estimated NO, emissions with GFED3.1 database 2. The reference sector method is used for removing the stratospheric part from the NO, SCDs
_ _ o 3. Pixel-wise measurements with cloud fraction > 0.2 are removed (using FRESCO+)
How to measure? How to estimate globally? To establish an empirical relationship between FRP and TVC NO, as a 3. Fire emission rates (FERs) of NO, 4. Tropospheric SCDs are converted into tropospheric vertical columns (TVC NO,) by using airmass factors (AMFs)
NO, amounts and distributions are retrieved by bottom-up approach: aggregate divers local statistics tool to eStertﬁ f|r|e E”?I'SS'O';S ff NO>I<- Th3 correlation 0; Ff_RP and TVC  _|nclusion of a global land cover map for biome-specific analysis | | |
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ground based, ship and aircraft borne, satellite based top-down approach: using atmospheric understanding . : J y y J - Estimation of fire emission rates by computing the best fitting least- differences in 4- and 11-um black body radiation are used to derive active fires at 1 km?2 horizontal resolution
Differential Optical Absorption Spectroscopy (DOAS) inversion and partitioning of satellite-derived tropospheric NO, columns relationship between MODIS Terra (Aqua) FRP and TVC NO, from squares regression lines for each land cover type using all 1° x 17 the MODIS fire products additionally offer the radiant component of energy release, the so-called fire radiative power (FRP)
2 GOME-2 (OMI) over characteristic biomass burning regions. boxes having r > 0.3 and population density < 100 persons km=2 !
1. Temporal correlation between fire radiative power and tropospheric NO, columns 2. Conversion of TVC NO, into NO, emissions and comparison with bottom-up NO, emissions 3. Fire emission rates (FERs) of NO, rassland
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