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Development of a Level 1 to Level 4 processing system for 

estimating greenhouse gas emissions of localized sources: 
Methane emissions as derived from Sentinel-5 Precursor, PRISMA and EnMAP

Processing SchemeIntroduction

The spectral radiance measurements of satellite instruments 

such as TROPOMI on S5P, PRISMA and EnMAP are sensitive 

to methane concentration changes near the Earth’s surface. 

This information can be extracted from the measured radiances 

(L1 product) by retrieving atmospheric methane vertical column 

information (L2 product), in our case the column-averaged dry-

air mole fraction of methane (XCH4) or its anomaly relative to 

the scene average.

Emission information (L4 product) can be obtained by a second 

processing step from the L2 product. 

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.

Methods and Data

xxx

TROPOMI/S5P Results

Conclusions

• The developed processing scheme can be applied to different sensors in a consistent way.

• The cross sectional flux method does not rely on the identification of a plume.

• Consistent analysis of large datasets (S5P or CO2M) is possible.

• Reasonable methane fluxes are obtained for S5P as well as for imagers.

• Main uncertainties arise from the available wind information, data gaps and the determination of the 

background.
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Imager Results

Cross Sectional Flux Method
Processing steps:

• Rotate scene around source into wind direction

• Fill gaps in data by Gaussian interpolation

• Define flux box and grid scene

• Determine background (propagation of CH4 into flux box 

assuming Gaussian plumes) and subtract it

• Determine cross sectional flux for each grid point in wind 

direction

• Average fluxes along wind direction 

(from min. source distance to max. 3 h * wind speed)

Error of fluxes includes:
• Wind error: Variability (estimated from ERA5 data) + 

general 0.5 m/s 

• Std. dev. of fluxes divided by sqrt. of independent 

measurements

• Assumed uncertainty of method: 20%

Good quality criteria:
• 90% data in flux box

• Wind speed >= 1 m/s

• At least one independent measurement in flux box

TROPOMI/S5P EnMAP PRISMA EMIT

Flux box size 100 km x 100 km 0.5 km x 0.5 km

Wind (ERA5) BL avg. 10 m

Grid 1 km 5 m

Min. Distance 5 km 50 m

Sensor specific settings:
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For TROPOMI we use the L2 XCH4 product as generated with 

the Weighting Function Modified DOAS (WFMD) algorithm 

within the ESA project GHG-CCI. 

For sensors with high spatial resolution like PRISMA and 

EnMAP we developed a retrieval suite (HiFi – High-resolution 

Fitting) to generate L2 products based on different methods 

like Matched Filter (MF), which is used here.

To obtain emission information we use a Cross-Sectional-Flux 

(CSF) based retrieval scheme

It is assumed that the location of the source is known.

A plume identification / masking is not necessary.

True emission: 1.1 t/h  (5.4 m/s)True emission: 3.4 t/h  (4.5 m/s)
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