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CH4 & CO
2
 POINT SOURCE QUANTIFICATION

Methane and carbon dioxide are the most important man-made 
greenhouse gases. A large fraction of their emissions appear as “point 
sources” releasing a high concentration of gas from a localized area. The 
detection of these is a key to reduce the emissions. Here, we compare 
data-driven and physics-based retrieval methods in application to 
PRISMA measurements above localized sources such as oil and gas 
production facilities in Turkmenistan for CH4 and coal-fired power plants 
for CO2. The data-driven methods are variants of the matched filter 
technique while the physics-based methods built on spectroscopic 
radiative transfer modeling. 
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HYPERSPECRAL MEASUREMENTS BY PRISMA
 

RETRIEVAL ALGORITHM 2

Data-driven method: MaFt

The matched filter (MaFt) calculates a 
mean spectrum and the corresponding 
spectrum covariance across the entire 
spatial scene. Then, it estimates CH

4 

and CO
2
 enhancements by evaluating 

for each pixel, whether the CH
4
 or CO

2
 

absorption signature ("unit absorption 
spectrum") sticks out from the scene 
covariance.

RETRIEVAL ALGORITHM 1

Physics-based method: PRIM 

The physics-based radiative transfer 
inverse method (PRIM) calcuates a 
radiative transfer model for each pixel 
following  Beer-Lambert’s law. 
Computing the deviation of this model 
from the measurement, it iteratively 
optimizes the parameters to gain the 
best  least square solution. Thereby it 
retrieves column concentrations of CO

2
 

and CH
4
.
 

RESULT

Comparison of PRIM and MaFt

Conclusion

● Positive detection 
by both retrievals

● Roughly same 
magnitude 

● Striping better in MaFt
● Retrieved gas 
enhancments are 
correlated
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