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|ASI : products and applications

for IRS and IASI-NG see Dorothee’s talk yesterday ;
for IASI dust see Sophie’s talk tomorrow
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IASI| contributes the
most to weather
forecast
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Earth orbits
per year for [Metop-A,
Metop-B and Metop-(C]
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Detection of volcanic
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pollution peaks, etc.
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First space
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i ASi The IASI instrument studies the evolution
@ of atmospheric composition
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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,0H, HCOOH, CH,COOH, CH,COCHS,
C,H,, C,H,, NH, HCN, PAN, SO,, OCS

HCl, H,S, C3H,, C,H,0, HONO, HCHO
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https://iasi.aeris-data.fr/XX

XX= CH4, CO, 03, O3 _lasgo2, NH3, NH3RI, SO2, HCOOH, dust, cloud,
+ HNO3




Ozone hole(s) 2019-2020
Australian fires : CO, COVs

Ammonia sources

Covid and pollution: CO, NH,
and PM
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Ozone @ South Pole
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= iAS| Ozone @ North Pole

March 2011 March 2020

10
0
S .10
RS
7RI | | R IR o L o
5
5 0 ZHIGANSK o)
=30 ¢ SALEKHARD
v THULE <& NY ALESUND V%
_40 B EUREKA X HARESTUA
X SONDRESTRPMFJORD |
1 1 1 1 1 | | 1 | 1
DEC JAN FEB MAR APR

Credit Anne Boynard (LATMOS)



Ozone hole(s) 2019-2020
Australian fires : CO, COVs

Ammonia sources

Covid and pollution: CO, NH,
and PM




PY Australian fires, november 2019 — january 2020

20191106 night
\ J v s . LATMOS - ULB

IASI CO total column (x 10'8 mﬂlec.fcmz)
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== Australian fires, 23 december 2019 — 18 january 2020

IASI/Metop-A & -B Dec-23-2019 Gas total column (molecules cm™?)

Formic acid Acetic acid PAN Ammonia

x10'° 10'e 10'¢

Acetylene Hydrogen cyanide ’ Carbon monoxide

Credit Bruno Franco (ULB)



Australian fires, november 2019 — january 2020

2020 01 07-09 2020 01 14-16

LATMOS-ULB

IAS| CO total column (x 108 molec./cmz)

2 3 4 5 6 7 8 9 10 Credit Maya George (LATMOS)



Ozone hole(s) 2019-2020
Australian fires : CO, COVs

Ammonia sources

Covid and pollution: CO, NH,
and PM




Plan Satellite

IASI overlay

o
05 1 15 x10'

B Agriculture

A Fertilizer industry

A Coking industry

A 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/cpm/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

= IASI NH; emission sources

regular oversampled average

The elliptical footprints of IASI are averaged
on a 0.01° x 0.01° high-resolution grid and
weighted by the inverse of their footprint
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Credit Martin Van Damme, Lieven Clarisse (ULB)



D8 ATM@S NH; hotspot identification & source attribution

Spatial oversampling approach

2
016

x1 molec/cm?

Van Damme et al., Nature 2018



uLs RYVER NH, hotspot identification & source attribution
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D8 ATM@S NH; hotspot identification & source attribution
Industrial
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D8 ATM@S NH; hotspot identification & source attribution

Natural
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pH of 10 / T° of 35°C / 92% of ammoniacal N in solution is present as NH,

Clarisse et al., Sci. Rep. 2019



Point sources monitoring
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NH,; trends
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Global trends

Bootstrap resampling method (Gardiner et al, 2008) x10'
Daily time-series (0.5°x0.5°)
ANNI-NH;-v3R-ERA5 2008-2018 IASI/Metop-A

® = not significant at 20 Credit Martin Van Damme, Lieven Clarisse (ULB)



Ozone hole(s) 2019-2020
Australian fires : CO, COVs
Ammonia sources

Covid and pollution: CO, NH,
and PM




More plots : CO, NH3, ozone for EU, US, India, China, https://iasi.aeris-data.fr/covid-19/
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Py CO observation before, during and after the lockdown

11/02 - 20/03 [2018-2019]
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Py NH3 and PM observation before and during the lockdown

IASI ABC 27&28 March 2020
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Concentrations of pollutant over Paris
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