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Introduction Processing Scheme Methods and Data

The spectral radiance measurements of satellite instruments S e — — S5p Satellites For TROPOMI we use the L2 XCH4 product as generated with
such as TROPOMI on S5P, PRISMA and EnMAP are sensitive the Weighting Function Modified DOAS (WFMD) algorithm

to methane concentration changes near the Earth’s surface. g l“ l“ l“ l“ l“ within the ESA project GHG-CCI.
: ptiona :

This information can be extracted from the measured radiances § HIFi (3 optional methods) WEMD | |Operaional  Refrievals For sensors with high spatial resolution like PRISMA and
(L1 product) by retrieving atmospheric methane vertical column | Gooloation | > EnMAP we developed a retrieval suite (HiFI — High-resolution
information (L2 product), in our case the column-averaged dry- Fitting) to generate L2 products based on different methods
air mole fraction of methane (XCH4) or its anomaly relative to Detecton like Matched Filter (MF), which is used here.

the scene average. B A | — To obtain emission information we use a Cross-Sectional-Flux
Emission information (L4 product) can be obtained by a second oRraneEs Data Bases (CSF) based retrieval scheme

processing step from the L2 product. It is assumed that the location of the source is known.

Here, we present first results of a processing scheme up to L4
which can be applied to different satellite instrument data in a
consistent and mostly automated way.

A plume identification / masking is not necessary.

Emission Estimates

Processing steps: Cross Sectional Flux Method Error of fluxes includes:

 Rotate scene around source into wind direction *  Wind error: Variablility (estimated from ERAS5 data) +

* Fill gaps in data by Gaussian interpolation . o general 0.5 m/s
+ Define flux box and grid scene Sensor specific settings: + Std. dev. of fluxes divided by sqrt. of independent

« Determine background (propagation of CH4 into flux box | TROPOMI/S5P |EnMAP PRISMA EMIT measurements

assuming Gaussian plumes) and subtract it Flux box size 100 km x 100 km 0.5 km x 0.5 km * Assumed uncertainty of method: 20%
* Determine cross sectional flux for each grid point in wind

_ _ Wind (ERA5) BL avg. 10 m : o
direction — o c Good gquality criteria:
« Average fluxes along wind direction N, - * 90% data in flux box
(from min. source distance to max. 3 h * wind speed) '  Wind speed >=1 m/s

« At least one independent measurement in flux box

TROPOMI/S5P Results

Hassi Messaoud

70 scenes (quality flag = 0)

1028 scenes (quality flag = 0)
Mean wind speed: 18.1 km/h

Mean wind speed: 19.8 km/h

Norte Ill, Argentina (Lat: -34.5302°, Lon: -58.6180°) Hassi Messaoud, Algeria (Lat: 31.7500°, Lon: 6.1000°)
S5P XCH4 2021-08-07 17:42:56 orbit 19782 S5P XCH4 2020-01-04 12:51:32 orbit 11536 1
geolocation correction not done, shift (0,0) geolocation correction not done, shift (0,0)
WindFlag OK, NdataFlag BAD, NindepFlag OK WindFlag OK, NdataFlag OK, NindepFlag OK

XCH4 XCH4
S5P/WFMD/CSF(v1.6) 2021-08-07 17:42:56 S5P/WFMD/CSF(v1.6) 2020-01-04 12:51:32
Wind: 20.8 km/h (5.8 m/s) Rotated grid (after gap filling) Rotated grid (background subtracted) Wind: 18.4 km/h (5.1 m/s) Rotated grid (after gap filling) Rotated grid (background subtracted)
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Norte Ill, Argentina 2021-08-07 17:42:56 Hassi Messaoud, Algeria 2020-01-04 12:51:32
S5P/WFMD/CSF(v1.6) S5P/WFMD/CSF(v1.6)
Q =100.36 + 31.70 t/h (QF=1) Q =73.23 £ 23.78 t/h (QF=0)
olumn anomaly (rotated grid, 81.0% data) Avg. Flux: 100.36 +- 31.70 t/h, Quality Flag = 1 Column anomaly (rotated grid, 100.0% data) Avg. Flux: 73.23 +- 23.78 t/h, Quality Flag = 0
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Coal, Queensland, Australia (Lat: -23.2995°, Lon: 148.3226°) Controlled Release, Casa Grande, Arizona (Lat: 33.6308°, Lon: -114.4897°) Controlled Release, Casa Grande, Arizona (Lat: 32.8218°, Lon: -111.7858°)
EMIT XCH4 2023-05-05 00:44:50 PRISMA XCH4 2021-10-27 18:26:30 ENMAP XCH4 2022-11-16 18:40:50
geolocation correction not done, shift (0,0) geolocation correction good, shift (8,-3) geolocation correction good, shift (-4,-24)
WindFlag OK, NdataFlag OK, NindepFlag OK, target position estimated WindFlag OK, NdataFlag OK, NindepFlag OK, target position estimated WindFlag OK, NdataFlag OK, NindepFlag OK

XCH4 Enhancement XCH4 Enhancement XCH4 Enhancement
EMIT/MF/CSF(v1.6) 2023-05-05 00:44:50 PRISMA/MF/CSF(v1.6) 2021-10-27 18:26:30 ENMAP/MF/CSF(v1.6) 2022-11-16 18:40:50

Wind: 11.2 km/h (3.1 m/s) Rotated grid (after gap filling) Ri)tgted grid (background subtracted) Wind: 13.3 km/h (3.7 m/s) i 0Rotated grid (after gap filling) Ri)tgted grid (background subtracted) Wind: 16.0 km/h (4.5 m/s) 1.ORaedrid (after gap iling) Rotated grid (background subtracted)
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i -05- 44 Controlled Release, Casa Grande, Arizona 2021-10-27 18:26:30 Controlled Release, Casa Grande, Arizona 2022-11-16 18:40:50
L Queen5|ang?\,ié;ﬁ}::r/ac“sap(zvolzg)os eefetal PRISMA/MF/CSF(v1.6) ENMAP/MF/CSF(v1.6)
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Column anomaly (rotated grid, 100.0% data) Avg. Flux: 2.72 +- 1.15 t/h, Quality Flag = 0
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