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Band 6 (SWIR):

• 2 km pixel resolution

• Snapshots of the Americas every 5-10 
minutes

• Widening or shifting the band to the 
right would improve methane sensitivity

• Retrievals require a methane-free 
reference image 
= band 6 on another pass OR band 5 
on the same pass OR both.

= “multiband-multipass"
(MBMP) method

Band 5

Band 6

GOES has similar SWIR bands to Sentinel-2, Landsat



Demonstration: GOES detects large release observed by TROPOMI over Mexico

TROPOMI Detection 12 May 2019

Pipeline block station Sentinel-2 on 11 May
El Encino — La Laguna (EELL) pipeline in Durango
Transports Permian gas to Mexican markets



Q = 250-550 t h-1

1100-1400 t released over 3 hours

Demonstration: GOES detects large release observed by TROPOMI over Mexico

GOES can quantify variable source rate
and total release duration/mass



GOES solves TROPOMI mystery over Indiana/Illinois

GOES enables better source localization and 
monitoring of large transient releases

Block valve station

Block valve station

440-550 t h-1



GOES detects large transient releases in the Permian basin independently

Tank
battery

Boosting 
station

Tank 
battery

Q ~ 125 t h-1

Release lasted ~ 20 min

Minimum detection limit is in the range 10-100 t h-1

SNR > 10

Manual GOES monitoring of a 100x100 
km2 region of the Permian Basin for 
January 2023



Ongoing work

1. Cross-reference GOES with TROPOMI
(Detect 17/62 large TROPOMI plumes documented 
by Kayrros from 2019-2022)

Regular MBMP 
method

MBMP method 
with ML-based 
reference images

2. Improve retrieval precision & detection limit 
…via machine-learned reference images (~30% noise reduction so far)

3. Extend capability to other operational geostationary systems
GOES, Meteosat Third Generation (MTG), Himawari-8



Summary

• GOES is sensitive to methane in its SWIR band 6 (2 km pixels, 5-10 min revisits
• Capabilities:

• Detect large methane point sources down to 10-100 t h-1

• Quantify variable source rate and total release duration/mass
• Improved source localization
• Potential for NRT monitoring of large methane releases

• Next steps:
• Cross-reference GOES with the TROPOMI record
• Improve retrieval precision, detection limit via ML
• Extend capability to MTG, Himawari
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