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Europe’s eyes on Earth




EUROPEAN UNION

DECSO Daily Emissions Constrained

by Satellite Observations
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e Full error estimation of new emission inventory
* Used for daily NO, and NH; emissions

e DECSO v6.1
e Model: CHIMERE 2020 r3

e Observations:
* TROPOMI NO2;
 CrlIS NH3 (provided by Mark Shephard™)
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*Environment and Climate Change
Canada
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Sentinel-5P NO, tropospheric column, 2019 yearly mean

* Averaged TROPOMI NO2
observations (3.5x5 km)

* Meteorology plays a role

NO, tropospheric column (umol/m?)
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DECSO 2019

e Calculated NOx emissions (daily)

e Resolution is 0.05° (4-5 km)




DECSO 2019

(0.05°x0.05°) Regions at various resolutions

DECSO 2019
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Split-up in anthropogenic
and biogenic source sector

Distinguish sectors per grid cell based on the following
assumptions:

1. Biogenic emissions in winter can be neglected, but
have a strong signal in summer

2. Anthropogenic emissions do not show a seasonal
cycle

3. All emissions over sea are of anthropogenic origin
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Anthropogenic and biogenic NOx emissions
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Total NOx emissions in 2019
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LRTAP ( National emissions reported to the convention on long-range transboundary air pollution) from EEA
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NOx Emissions Catalunya 2019 (HERMES+bio) NOx Emissions Catalunya 2019 (DECSO v6.1)
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Comparison of NOx emissions overEata lonia

satellite-derived: DECSO anthropogenic and biogenic
VS.
bottom-up: HERMES (anthropogenic) and MEGAN (biogenic)

NOx emissions in Catalunya (2019)
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NOx emissions in Barcelona (2019)

20.0 HERMES v3.2 MEGAN El DECSO v6.1 ant NN\ DECSO v6.1 bio CAMS v5.1

17.5 A

15.0 A
12.5 A
10.0 A
5.0
2.5
0.0
J F M A M J J A S o}

N

kton NOz/year

~
w
1

1

1

o



PROGRAMME OF THE

EUROPEAN UNION perHiCUS co-funded wit

Eurepe’s eyes on Earth

20 25
1e15 molec/cm2

DECSO 2020
" 4_:;'1.;5!'- 1
.L ' ". : ;- :
» | -
‘ E
X o
g ? o 8 10

Gg NH3/cell/year



PROGRAMME OF THE { . oo e with e S a
EUROPEAN UNION OPErMICUS
Furape’s eyes on Earth

Italy
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Total NH3 emissions

PROGRAMME OF THE
EUROPEAN UNION

f Op?’:nlpﬂl{% co-funded with @ e S a

800 A

600 A

400 A

200 A

877

522

I LRTAP 2019
[ DECSO 2020

509




70

60 1

Emissions (NH3)Gg
IS
]

204

Netherlands

u
=]

w
S

—— DECSO 2020
~——— HTAP 2018
25 — CAMS 2020
(2]
O 20
m
I
&
%]
c
0154
0
n
=
w
10 A
5 -
2 4 6 8 10 12
Month
ltaly France
—— DECSO 2020 —— DECSO0 2020
HTAP 2018 140 1 HTAP 2018
—— CAMS 2020 —— CAMS 2020
120 4
zg" 100
E 80
é 60
04
20
2 4 6 8 10 12 2 4 6 8 10 12
Month Month

Emissions (NH3)Gg

Emissions (NH3)Gg

=
o
o

-
Iy
o

=
N
5}

=
o
o

©
=3

o
o

S
S

N
o

Poland
—— DECSO 2020
HTAP 2018
—— CAMS 2020
2 4 6 8 10 12
Month
Germany
—— DECSO 2020
—— HTAP 2018
—— CAMS 2020
2 4 6 8 10 12

Month

i

PROGRAMME OF THE

EUROPEAN UNION ‘ OperniCUS

Eurnpe’s eyes on Earth

Seasonality
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* With TROPOMI NO2 observations, NOx emissions are well estimated by
the inversion technique.

* We derive up-to-date high resolution NOx emission inventories due to
high resolution TROPOMI observations.

* For NH3 emission estimates, up-to-date NOx emissions are crucial for
the inversion method using CTM.
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SEEDS

Sentinel EO-based Emission
o and Deposition Service




