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Motivation

Current fire emission inventories are based on at least three parameters and apply universal emission factors (EFs)
for the calculation of NO, emissions over large biomes such as savannas. However, recent satellite-based studies
over tropical and subtropical regions have indicated spatio-temporal variations in EFs within specific biomes.
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In this study, tropospheric NO, from OMI and fire radiative power from MODIS are used to estimate fire emission
rates (FERs) of NO, for different biomes of Africa. These monthly resolved FERs are applied together with fire
radiative energy (FRE) as derived from SEVIRI to estimate total fire emissions of NO, for the African continent.

- MACC is a research project with the aim of
establishing the core global and regional
atmospheric environmental services for the
European GMES (Global Monitoring for
Environment and Security) initiative.
(https://www.gmes-atmosphere.eu/)

Instruments and data retrieval

- OMI on board NASA's EOS-Aura
- spectral measurements (270-500 nm)
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Computation of NO,/NO, ratio:
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given UT hours (MACC reanalysis) by
including 29 hybrid sigma-pressure
levels between the surface and ~10

- OMII provides global coverage every day the Earth's disc, with a baseline repeat
- NO, slant columns downloaded from: cycle of 15 minutes

http://disc.sci.gsfc.nasa.qgov/Aura/data- , - fire radiative power provided by MACC
holdings/OMI/omno2_v003.shtml - MODIS on board NASA's Aqua ’

for removing the stratospheric part
from the NO, SCDs
- measurements with cloud fraction > 0.2
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. . : . . | : : .
ftp://fuoco.geog.umd.edu/modis/C5/cma/ Tve I\!OZ by applying airmass factors 5 ] 10 12 14 Fs values of the NO,/NO, ratio
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- the second parameter (fire emission rates of 400
NO,) is based on the strong empirical
relationship between P; and FRP

- In this case, monthly means of FRP from MODIS
on board Agua (2007-2012) are applied

- seasonal averaged FERs of NO, (best fitting
least-squares regression lines) are estimated for
the different land cover types burned in Africa 25
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- burned area, fuel load, and combustion completeness are substituted by fire radiative energy (FRE)
- emission factors and associated conversion factors are substituted by fire emission rates of NO, (FERS)
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