TROPOMII's SWIR channel measuring CH, and CO
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Key technology SWIR channel : immersed grating

1st immersed grating in space !! VOI ume red UCtlon
R=A/AA=(2.N.asinB) /A=D/A
— = A->A/n =

n_vacuum = 1.0
n_silicon =3.5

normal grating immersed grating 30x smaller ! (120 -> 35 L)
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SWIR breadboard at SRON

It works 111



TROPOMI measuring CO from wildfires - CO, be
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TROPOMI measuring CO from wildfires - CO, L
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TROPOMI measuring CO from wildfires - CO, be
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TROPOMI measuring CO from wildfires - CO, be oy
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Australian methane super emitter coal mines b ey (L TNO

2018/2019 mean emissions
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6 mines : 7% AUS coal production, 55% reported CH, coal emissions
1 mine (surface mine): 1% AUS coal production, 24 % reported CH, coal emissions

Sadavarte et al., ES&T, 2021



Detecting TROPOMI CH, plumes using ML & tip-and-cue high spatial resol. sats
2021 TROPOMI-detected Super-emitters

_~3000 plumes detected in 2021
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TROPOMI ‘tip-and-cue’ GHGSat : persistent emissions Buenos Aires

Use data from different days with different winds to find rough location
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Maasakkers et al. (Science Adv.2022)



TROPOMI - GHGSat : methane emissions landfills
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First space-based detections of methane emissions from landfills !
By now detected methane emissions from many more landfills Maasakkers et al., Science Adv., 2022



Landfill emissions are also detected in Europe

Guided by long-term TROPOMI data, GHGSat detected large
emissions from landfills near Madrid on multiple days in 2021.
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ESA coordinated a ground-based, aircraft, satellite campaign
summer 2022 (EDAP)
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Figure Credit: Gourav Mahapatra. ESA web story from November 11.



International Methane Emissions Observatory (IMEQO) UN &

environment

Methane Alert and Response System (MARS) programme

IMEO will support governments and companies to reduce their emissions as agreed in the
Methane Pledge at COP26

COP26: US and EU announce global
pledge to slash methane aEE

MARS :
1. detection, 2. notification and 3. mitigation ¢

“Methane is one of the most dangerous
gases for our climate. We urgently need to
reduce methane emissions to keep our
climate targets in reach.

Better satellite monitoring is essential and

15t element of the MARS detection system is the Super | o e
o 5 . . the International Methane Emissions
Emitter detection system using TROPOMI and other satellites Ursula von der Leyen  OPSENVAONY

President, European Commission

to pin-point exact facilities leaking/emitting.

#CutMethane International Methane Emissions Observatory
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(IMEO/UNEP, Kayrros, EDF, Univ. Valenc., SRON)

The methane hunters
Using satellites to spot industry’s methane

leaks

The
Economist

‘To help combat climate change



How satellites are challenging Australia's official

.
greenhouse gas emission figures

By Europe bureau chief Steve Cannane m N EWS
Posted Thu 2 Dec 2021 at 7:38pm, updated Fri 3 Dec 2021 at 2:14am
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