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1. Shortintro
2. Trace gaz measurements : CO, O,, SO, and NH,
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Greenhouse gases and ozone-
related substances (13)

H,0, CO,, CH,, N,O, O,, HNO,, CFC-11,
CFC-12, HCFC-22, CF,, SF,, CCl, HFC-134a

Air quality and VOCs (12)

Concentrated plumes (6)

CO, CH,OH, HCOOH, CH,COOH, CH,COCH,,
C,H,, C,H,, NH, HCN, PAN, SO,, OCS
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Exceptional and “usual” fires
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CO total column x10*® molecules/cm?

Credit M. George/ C. Clerbaux (LATMOS)
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I Fires plumes have circumnavigated around the globe

2020 01 05-07 2020 01 08-10 2020 01 14-16

Credit M. George/ C. Clerbaux (LATMOS)






2020 08 1S5

LATMOS - ULB

JASI CO total column (x 1018 mr::le-::.,/cmz)
I N S S S

3 3.5 = 4.5 5 5.5




Air pollution during the COVID-19 pandemic as seen by
satellite

Click to see the impact of the lockdown on pollutants

H

o E hv sl I i B
__ /A%, “;%Ml-g" . <!' :{
B~ westcoas

i b )
'Ethan Miller / Getty images

29/09/2022 IASI LATMOS - ULB

: -
’ - e
. = ’ b o
-
-
- )
'{ 3

7 1’
"
f"
L

19



Anthropogenic air pollution reduction during 2020 lockdown
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z / IASI IASI remote sensing observation
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Vertical Profile of Ozone: Good or Bad?

Good ozone: 50 |
< £ + 0, + UV Sunlight =0 + O

UV shield 0 |- 0+0,=0,

y

J
Source: http://www.theozonehole.com/
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Tropospheric Ozone Assessment Report: Present-day
distribution and trends of tropospheric ozone relevant
to climate and global atmospheric chemistry model
evaluation
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IASI SO, ash and H,SO,
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How the world’s flight routes traverse volcanic risks

i~ VAAC region boundaries
@® Active volcanoes
O Major air routes
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Eruptions volcaniques : Eyjafjoll avril-mai 2010

Evyjafjallajokull eruption - I1ASI| Ash radiance index - 14.04.2010 ~22h UTC
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Eruptions volcaniques : Eyjafjoll avril-mai 2010
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SO2 Column retrievals. Estimated total mass 414.84 kT

: [ 0 SO2 Column retrievals. Estimated total mass 286.67 kT
= ( i ( i
N N N
b R AN .
L .
s D . Do
™ 4 - = —
%%‘ . B Sh%;& . By
=Y O . - -
- oy . B =%
XN 7 3 | b A .
s . \a k. 2
107! 10° 10! 10 10° 107! 10° 10" 107 10°
502 (DU) SO2 (DU)
| | o | | | | [ | |
130 140 150 160 170 180 190 200 130 140 150 160 170 180 190 200
Altitude retrievals 0 Altitude retrievals
[ [ I EV [ [ [
=]
Q 35 ’
i A e B
[ S L
. 103 — A - .
”E " - {- -'
4 oy 4 P I T raeEt )
— -15 — . o, Py - 2 5 - b, : _
L _ e H:;%E: - y 4 :
b el Alde tkm) P " 3 =HN ) .
20 - | 20 - -i.. I_‘ ._. ] . ,l:'- :"-‘ %L . A ] _
= A *0"" ; R - - iy
s 1 'i.'- - ‘._
= 1T Syl oa iy A
30 - : - -30 - o 7
ARCEE I BRGNS AN
m - Altitudo fkm) w Altitude (km
35 N | L s | ! -35 AN ‘ e : :
130 140 150 160 170 180 190 200 130 140 150 160 170 180 190 200
IASI-MetopB on 15-Jan-2022 22:28 UTC - ULB/LATMOS TASI-MetopB on 16-Jan-2022 22:13 UTC - ULB/LATMOS

Courtesy Lieven Clarisse (ULB)
29/09/2022 IASI LATMOS - ULB 36



Courtesy Lieven Clarisse (ULB)
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Courtesy Mathew Barlow (University of Massachusetts Lowell).
Images taken by NOAA’s GOES-West satellite (BT band 13, IR)
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https://doi.org/10.5194/amt-2021-302 Atmospheric IASI

Preprint. Discussion started: 27 October 2021 Measurement ®
(c) Author(s) 2021. CC BY 4.0 License. Techniques
Discussions
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cathy clerbaux @CathyClerbaux - 19 janv. "

Tonga volcano : This is shockwave as measured with the IASI satellite
mission (temperature perturbation between the day of the eruption and the
next day). First time we see this !

:

. 2t larmssarsz 11 . . s by TAKC nNA } ;
F)}l(,,lt!'\‘.*..'-:,.‘J:“ OonNnJanuarv 15 as seen ny ,5-\.'):/ wiet( » /\
VR
. .
J Va'
e o, /‘ ’ -
\ & ‘
[ r
J 7/
5 A /z’c
\ ~
w\\/z€?.. .
"~ N
fn\}*
f \
< N\ »
- \/—/’\‘,)

LATMOS/CNRS

-3 -2 -1 0
Temperature differences in °C

Q 20 1 426 Q) 1285 a 1l



29/09/2022 IASI LATMOS - ULB




a ‘!
>
~
o J
?M
i
e 3”5\\”
R

LR AR

1 -
PR, o
T

0 Pl
>

e
‘1

"‘Jﬂ

Carbon

“Ammonia (NH3)“




(N

’

29109/2022}

IASI LATMOS - ULB

4

41



2009 : what is this signal in the IASI spectra?




Ammonia (NH,) — precursor of PM
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Letter | Published: 05 December 2018

Industrial and agricultural ammonia point
sources exposed

Martin Van Damme , Lieven Clarisse , Simon Whitburn, Juliette Hadji-Lazaro, Daniel Hurtmans,

Ca}_h Clerbaux & Pierre-Fi
i‘ g’ - S

IASI-NH,

2008-2016 oversampled
(1 km?) distribution:

 >240 hotspots
identified (+ >170

source regions)

e 3 classes:

> Agricultural (83) &
» Industrial (158)
1kg/s
» Natural (1)
[ |
0 1 2

* Flux quantification o Lqgle



iASi Ammonia — averaging over different time scales
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Example 1: Agriculture
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Picture: GoogleEarth .
Credit Martin Van Damme, Lieven Clarisse (ULB) LATMp's



Example 2: Industry

molec/cm?
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Picture: GoogleEarth

Credit Martin Van Damme, Lieven Clarisse (ULB)
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Example 3:Pink flamingos

Lac Natron
[

357 358 359 36 361 362 363 364

Picture: http://animalia-life.club/other/lesser-flamingo-lake-natron.html
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LATM"S Clarisse et al., Sci. Rep. 2019



Plan Satellite

IASI overlay
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4 Soda ash industry

4 Nickle industry
Geothermal industry
Explosive industry

4 Non-determined industry

% Natural
Urban

® Non-determined

Imagerie ©2020 NASA, TerraMetrics | Conditions dutilisation

Global ammonia point sources as seen by IASI satellite instruments

https://www?2.ulb.ac.be/com/NH3-IASI.html

Van Damme, M., Clarisse, L., Whitburn, S., Hadji-Lazaro, J., Hurtmans, D., Clerbaux, C., Coheur, P.-

F. Industrial and agricultural ammonia point sources exposed. Nature 564, 99-103,
doi: 10.1038/s41586-018-0747-1, 2018



https://doi.org/10.1038/s41586-018-0747-1
https://www2.ulb.ac.be/cpm/NH3-IASI.html
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That’s all folks !




