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Context: Methane imaging from space
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Context: System of methane-imaging satellites
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Project Objectives esa

* ITT entitled GHG EMISSIONS (Tender Action Number: 1-11905)

» Goals of project:

“to support the development of techniques and a pre-operational system to intercompare, harmonise
and integrate information on sub-national to facility-scale anthropogenic GHG emissions derived
using diverse satellite instruments and retrieval algorithms”

- Strong connections with policy, as illustrated by the user and advisory group
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MEDUSA overview

WP100: User requirements and state-of-the-art

and validation

WP200: Systematic product intercomparison
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WP300: Algorithm
intercomparison

WP400: Prognostic
uncertainty
estimation

WP600:
User
Assess-
ment

* not presented here -

N o= N 4 J1 = o1l

— em Bl b= BE =R

- oem vl

% THE EUROPEAN SPACE AGENCY



esa

 Metering&
release trailer

Workstation

3-phase electric generator (diSmantled) -~

Workstation
=

[

™\ 3-D Ultrasonic /

Controlled releases of
methane are the gold
standard of emission
rate validation

(b) Stage 2, 10 m wind

Linking satellites
together:

find cases where
estimates can be
compared

40 Satellite
t Anemometer Metering S : ‘ y=1.248x ° E:n:;p
g - rasonic 351 + 2= .
Gener trailer R*=0.772 e CFS
ook ¥ LS anemometer @ e GCHeGSatC
g 3.0 4 @ HJ2B
g Hl |+ K © LandSat
L= i ‘ @ PRISMA
Prgssure —_— £ % e . ® Sentinel-2
regulation trailer angw 25 201 ﬂ ‘ ® Worldview 3
= CNG trailers §= Ril *
= | / Team
= 1.5 ® GHGSat
L A % Kayrros
1.0 4 B ( B LARS
& Maxar
05 { ¢ NU
¥ Orbio Earth
»n 00 .
3
10 meters gg o.0+<- TERE
) 010 0:5 110 1?5 2?0 2?5 STD STS 4?0
) Metered emissions [t(CH4)/h]
from Sherwin et al. (2023, 2024) slide adapted from T. Ade Jong
——— T — [ ] ] | | | P Z] | B | |
= == N =] = = e Il 2R im s= K — [%] THEEUROPEAN SPACE AGENCY




WP300: Algorithm intercomparison
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WP524: Madrid landfill emissions esa
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ECVs, Lessons learned, recommendations esa

ECVs:
- Emissions are the continuation of concentration (~actionable ECV?)

«  Wind speed (reanalysis & meteo) are essential

Lessons learned:
* Intercomparison between different satellites is challenging
- Controlled releases are critical: need for more (funding for) diverse locations, source geometries, etc.

Satellite data:
* Need for coordinated observations between satellites
Support from Sentinel-2A team to extend observations over methane relevant areas much appreciated!

- Data access: Easier/more complete cloud access for lower level data products (e.g. Sentinel-3 SLSTR L1A) and/or facilitate
more interactions/discussions between data processing teams and users, especially later in the mission (e.g. striping
corrections).
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WP400: Recent publication esa

Considering the observation and illumination angular configuration
for an improved detection and quantification of methane emissions

Javier Gorrofio', Zhipeng Pei®, Adriana Valverde', and Luis Guanter'*

https://doi.org/10.5194/amt-19-1245-2026

f ’
« Scene angular mismatch. Parallax of
angular illumination/observation results in
errors in the flux rate calibration, training

models and PoD.

« Benchmark simulations. LES database
published in Zenodo to analyse the impact of
source typology or the simulations accuracy
against controlled releases.
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https://doi.org/10.5281/zenodo.18161182
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