
Application of remote sensing in 
coal mine methane monitoring
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Clean Air Task Force
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Non-profit organization founded in 1995.

Headquartered in Boston (USA), with 
global staff and presence. 

Focusing on methane emissions for more 
than 20 years. 
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New technologies are changing 
methane mitigation landscape
• An increasing number of methane measurement 

techniques is available: hyperspectral cameras, 
LiDARs, in-situ sensors. 

• These are being deployed on the ground, trucks, 
drones, airplanes, and satellites. 

• These are driven by the strong interest in methane 
monitoring and key enabling technologies like low-cost 
access to space, miniaturized electronics, and AI. 

• Remote sensing instruments are game-changers, 
providing global reach, visibility, and quantification for 
an otherwise invisible problem. 

Planet Labs, Inc./Carbon Mapper

ABB / METEC



Source: Jacob, D. J., et al.,  Atmos. Chem. Phys., https://doi.org/10.5194/acp-22-9617-2022, 2022



Each instrument is optimized for different task
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Source: www.esa.int, GHGSat

http://www.esa.int/


High-resolution plume detection (GHGSat)
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Source: https://spectra.ghgsat.com/



High-resolution plume detection (GHGSat) cont.
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Source: https://spectra.ghgsat.com/



Detection of ultra-emitters with area flux mappers 
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Source: Kayrros based on modified Copernicus S5p / TROPOMI data

Example of a methane plume

Rate: 512 t/h



Each satellites has its own blind spots
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Source: Lauvaux T. et al., "Global assessment of oil and gas methane ultra-emitters." Science 375.6580 (2022): 557-561. 

Number of days with TROPOMI data in 2019



The number of available / open datasets will increase rapidly
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High-resolution onshore methane plumes (NASA / EMIT instrument)
https://earth.jpl.nasa.gov/emit/data/data-portal/Greenhouse-Gases/

Onshore ultra-emitters during 2023 (SRON / TROPOMI)
https://earth.sron.nl/methane-emissions/



Examples of plume detections in Australia (NASA/EMIT)
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Source: https://earth.jpl.nasa.gov/emit/data/data-portal/Greenhouse-Gases/
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Flaring detection

• Combustion sources are easy to detect during night. 

• Flares have a very high temperature (~1100°C) and 
can be distinguished from other combustion sources.

• Currently virtually all flaring data come from a single 
instrument (VIIRS)



Coal mine flaring observations

Source: https://eogmap.mines.edu/giree
Based on VIIRS data, processed by the Colorado School of Mines
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https://eogmap.mines.edu/giree
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Satellites as part of an observing ecosystem

Satellites offer unprecedented transparency of methane emissions 
worldwide. 

Need to combine techniques into a unified observing system, fit for 
the infrastructure it needs to observe. 

Need to integrate observations with operator knowledge to interpret 
observations and derive trustworthy annual emissions estimates.  

Satellites offer a unique opportunity to demonstrate mitigation 
progress and highlight champions in methane reduction efforts. 

The Sentinel-5p satellite. Source: www.esa.int



Follow our work:

https://www.catf.us/methane/

Contact me:

ibinietoglou@cleanairtaskforce.org

15

https://www.catf.us/methane/
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