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TROPOMI

* TROPOspheric Monitoring Instrument
e KNMI + SRON, Airbus DS-NL & TNO

 Sentinel-5 precursor (ESA satellite)

* Multispectral imaging spectrometer

* measures CO, NO,, CH,, SO,, O; and others
* measures concentration

* Daily global coverage
* Pixel-size 5.5x7km

f ~7 km
(1 & flight)

Image: ESA
Image: (Veefkind et al. 2012)




* CO,
* Long lifetime = High background
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 Shorter lifetime = Lower background
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Cairo, January 19th, 2019

* Look at a large number of
Cities 30.82°N

* Atmospheric simulations too

30.07°N

29.32°N ’

| B \ /’v i,
30.62°E 31.37°E

0 1 2 3 4 5 6 7
Wind [m/s]

72 80 88 96 104 112

_ CO concentration [ppb] 6 I

28.57°N £~




Cairo, January 19th, 2019

* Fast methods
30.82°N |

* CSF (Cross-Sectional Flux method)
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Cairo, January 19th, 2019

* Fast methods
30.82°N

* CSF (Cross-Sectional Flux method)

30.07°N

* |ssue: cities are not point sources
29.32°N

e Solution: calibration with simulation
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* WRF (Weather Research and Forecasting model) Cairo, February 9th, 2019
* Input: emission inventories 208N
* EDGAR (global, 2015) *“v*"‘“‘ 2
: 30.05°N S =T
* DACCIWA (Africa, 2015) (5
29.3°N e "
* Output: “‘
* Like TROPOMI would see it 28.55°N
29.71°E 30.46°E 31.21°E 31.96°E 32.71°E
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* Cities: o T Gindtd S
 Cairo (Egypt) + Bamako (Mali) + Lagos (Nigeria) E

CO concentration [ppb]



Q [Tg yr 1]

2.5

2.0
1.51
1.01
0.5
0.0

-0.5

° Individual plume Ca i ro
Average estimate
- Uncertainty
—————— Simulation input o ° ° oo
oo o ° © % 4 ° o o o o ° o o
b —=2 o =. z° -- S > = s = o5 £ - ===a -5 .s?f" — " . —
o o o lo) @ o o [e] o ‘ o fo)
Jan Feb Apr May Jun Jul Aug Sep Oct Nov Dec




Inventory vs TROPOMI
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Urban CO emissions from EDGAR v5
(2015), DACCIWA v1 (2015) and
TROPOMI 2019-2021
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* EDGAR may
overestimate
combustion
efficiency
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* Successful city CO emission quantification down to 0.1 Tg/yr using the TROPOMI
instrument

* Collaboration with inventory compilers to make use of our estimates
* Temporal patterns: Friday emissions lower for Islamic cities

* A physics background is well suited for environmental research



