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Why is methane (CH.) important?

-~ Agriculture (~40%)

* Responsible of ~1/3 of the global warming

* Lifetime in atmosphere ~ 10 years

* Global warming potential x86 higher than CO; in
the near future

* 50% emissions - anthropogenic sources
e O&G industry:

Typically point-sources: easier to detect
Cost-effective

* Requires of emission detection and monitoring...
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Waste (~20%)
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* ENMAP SWIR spectrometer:
GSD =30 m, A €[900, 2450] nm, FWHM ~ 8 nm

0.0
* Matched filter method - methane retrievals -051
— —1.01
* PRISMA SWIR spectrometer: 5 .,
Similar to the ENMAP one S < 20
Succeded in detecting emissions (Guanter et al., 2021) =
_30_
* Comparison: EnMAP presents more sensitivity to CHa
F — SNRenvar > SNReprisua, FWHMenmar < FWHMprisma — ] .
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CH4 absorption window ~ 2300 nm
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HITRAN: SSD = 0.3 nm
—— ENMAP: SSD = 8.1 nm, FWHM = 7.8 nm
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Spectral Resolution

—e— ENMAP - 2298.42 nm - Estimation
—e— PRISMA - 2298.28 nm - Estimation
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EnMAP detected plumes around the world
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e Flux rate: Qg[1, 20] t/h o ! 2
Qh = 10.0 + 1.5 t/h Qf =13+ 5t/h Qe =12 £ 5t/h
Qg = 14 £ 5 t/h
Q=11 £05¢t/h
e S ectors: Offshore O&G platforms, US GoM

Coal mines, China

+ Coal mining
Onshore O&G
Offshore O&G Q=055 = 0.15Un
Landfills e

Landfills in Delhi, India

Q=44 £08th Qa=5.0 £1.0t/h
Qb =3.8+0.7t/h

AXCHs (ppb)

1% : (O&G and landfills) § 100 305
0.5 t/h (Coal mines) o 200 400

TAL o= 16

Q=16 +06th Q=1305th Qb = 2.84 + 0.7 t/h




Plumes detected in offshore and landfill areas
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Offshore Landfills
- Difficult to detect in water: T absorption ‘ di con)centrated plumes (more difficult to
. . . tect
- Sunglint effect for higher rad ©
. E“:/IQA': Slee tork'g ,ert,ra ance « Ex: Delhi, India (29/11/2022)
" across-track pointing * Gazhipur (top) and Okhla (bottom)

e Ex: U.S. Gulf of Mexico (01/07/2022)
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Conclusions

* The ENMAP mission can detect CHs emissions

 ENMAP presents higher sensitivity to CHsin comparison to
PRISMA

* ENMAP can be useful to monitor a wide range of potential
emitting sites.

* Preprint available at ‘https://eartharxiv.org/repository/view/5235/



Thank you for listening.
Any questions?
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