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Up‐to‐date emission inventories of air pollutants are crucial informa on for policy makers and are important
input data for air quality models. Anthropogenic emissions can change rapidly due to changing economic
ac vity. Where current emission bo om‐up inventories are inaccurate or outdated, satellite observa ons
can provide valuable complementary informa on. We present the results of a new algorithm, specifically
designed to use daily satellite observa ons of column concentra ons for fast updates of emission es mates
of short‐lived atmospheric cons tuents on a mesoscopic scale (~25 km).

NOx emission trends in East Asia

Satellites detect strong tropospheric NO2 concentra on
trends for hot spots in e.g. the Middle East

The DECSO algorithm
The DECSO algorithm is fast because only one for‐
ward chemical transport model (CTM) run is need‐
ed. It enables high resolu on es mates by taking
transport into account. It updates emissions by ad‐
di on instead of scaling, enabling detec on of new
hotspots and reloca on of exis ng sources.
Central in DECSO is the approxima on of how
NO2 column concentra ons c in grid cell i de‐
pends on emission changes Δe in grid cell j:
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The integral is taken over a me window [0,T]
between two satellite overpasses (24h). Ωij de‐
scribes the transport of NOx from cell j to i dur‐
ing [t,T], based on trajectory analysis. A er
emission, NOx is decayed with an eﬀec ve life‐
me τj. Modula on factor f(t) relates the me‐
dependent emissions e(t) to the daily averaged
emission e: e(t)=f(t)e. The factor aj/ai accounts
for the diﬀerence in grid cell area, and γj repre‐
sents the NO2/NOx ra o. Life me τj is found by
minimizing the diﬀerence at t=T between the
NOx columns of the CTM and the NOx columns
calculated with the transport kernel Ω. The sen‐
si vi es H are interpolated to the satellite foot‐
prints and are corrected for by the averaging
kernel of the retrieval method. For short lived
species H is a sparse matrix, facilita ng a fast
calcula on of the inversion by a Kalman filter.

The DECSO algorithm
has been implement‐
ed with the regional
chemical
transport
model CHIMERE on a
0.25° resolu on and
ECMWF meteorology.
Daily emission es ‐
mates based on OMI
and GOME‐2 both de‐
tect the emission drop
during the Beijing
Olympic Games in
2008, and the steady
increase a erwards.
Monthly emission se‐
ries for 2007‐2011 reveal strong posi ve trends in
all Chinese provinces, some even over 20% yr‐1.
Nega ve trends are found in South Korea, Taiwan
and Japan. Seasonal emission peaks in industrial‐
ized provinces are found during winter. Natural NOx
emissions dominate in Mongolia; here the emission
peak corresponds with the rainy season in summer.

of NOx emissions. The upper panel shows the
bo om‐up NOx emission inventory from ED‐
GAR v4.2 for 2008. The lower panel shows the
emission es mates from the OMI instrument
for 2010. Using satellite data improves the re‐
loca on of the emission hot spots.

Improvement of emission loca ons

Conclusion and outlook

DECSO is also used to study the emission in the in‐
dustrialized Highveld in South Africa. The densely
populated Gauteng province, containing Johannes‐
burg and Pretoria, is indicated with a grey outline.
Blue circles indicate the loca on of coal‐fired power
sta ons, domina ng hot spots

DECSO is a new algorithm for fast updates of
emissions of short‐lived species, taking
transport from the source into account. It has
been successfully applied to improve the NOx
emission inventory of China and South Africa.
It will be applied to other regions (e.g. India
and Middle East) and other species (e.g. SO2).

More informa on
This work is part of the GlobEmission project,
funded by the European Space Agency. DECSO
data
sets
can
be
found
at
www.globemission.eu. For more informa on,
please contact Bas Mijling (mijling@knmi.nl) or
Ronald van der A (avander@knmi.nl).
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