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Observations from EMIT 
sensor from international 
space station, starting 2022 

Airborne CH4 
observations 
from AVIRIS, 
2008

AVIRIS-3 CH4 
observations 
begin in western 
US, 2023

Remote measurement of GHG enhancements using NASA 
imaging spectrometers has a long track record

Multi-sector methane 
observations with AVIRIS-
NG across California, 2019

Thorpe et al., 2013

First 
spaceborne 
observations 
from Hyperion, 
2016

Duren et al., 2019 Thorpe et al., 2023 Coleman et al., in 
prep.

Thompson et al., 
2016



EMIT measures mineral spectral fingerprints 

EMIT on the ISS measures 
radiance
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Mineral spectral signatures 
(7.4 nm spectral resolution)

80 km swath
60 m resolution 3
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Detector 
array CH4 spectral fingerprint from 

EMIT radiance data

CO2 spectral fingerprint

CH4 from landfill (Iran) 

CO2 from power plants (China)

EMIT also measures CH4 and CO2 spectral fingerprints! 
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• Daily coverage varies (~1,300,000 
km2)

80 km swath
60 m resolution



Sciences Advances publication: EMIT methane and CO2
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Attribution of CH4 (and CO2) emissions to different emission 
sectors
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Thorpe et al., 2023



Data products relevant to super-emitters
EMIT Level 1B: Calibrated radiance & 
geolocation
LP DAAC

Level 2B: Methane 
enhancement maps

Level 2B: Methane plumes Level 3: Methane emission 
rates with uncertainties 
(planned)

Level 2B: CO2 
enhancement maps 

(planned)

Level 2B: CO2 plumes
(planned)

Level 3: CO2 emission rates 
with uncertainties (planned)

Level 2B: CO2 
enhancement maps 

(planned)

Level 2B: CO2 plumes
(planned)

Level 3: CO2 emission rates 
with uncertainties (planned)

Level 2B: Methane 
enhancement maps 

(planned)

Level 2B: Methane plumes
(planned)

Level 3: Methane emission 
rates with uncertainties 
(planned)

AVIRIS-3 Level 1B: Calibrated radiance & 
geolocation (planned)

ORNL DAAC

1https://github.co/emit-sds 2https://github.com/emit-sds/emit-ghgOpen science repositories:
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https://github.com/emit-sds
https://github.com/emit-sds/emit-ghg


Data visualization through U.S. GHG Center

>1,250 EMIT CH4 plumes
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>150 EMIT CO2 
plumes identified 
to date, but not yet 
published



EMIT identifies CH4 emissions from energy sector
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United States (Permian, oil&gas) Algeria (oil&gas)
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Turkmenistan (oil&gas) China (coal mines)

EMIT identifies CH4 emissions from energy sector



EMIT CH4 results can be unexpected
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EMIT CH4 offshore 
Mexico

Result shared with 
NOAA and source 
verified

Result shared with 
EPA and source 
verified

EMIT CH4 near 
Olpe, Kansas



Continued need for aircraft studies (AVIRIS-NG, GAO)
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AVIRIS-3 for improved CH4 and CO2 mapping from aircraft
Parameter AVIRIS-NG AVIRIS-3
Swath samples 600 1240
Swath angle 34° FOV 40° FOV
Ground sample 
distance (GSD)

0.3-20 m 0.3-20 m

SNR @ 2200 nm >1000 >1200

First flights began in July 2023; Greenhouse gas plumes observed across emission sectors   

Oil & gas

Improved capability
Wider coverage

Smaller GSD for same 
altitude

Increased signal

Power 
plant 
CO2
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Energy Waste Agriculture

Ongoing work by Willow Coleman



EMIT and AVIRIS-3 cal/val

14

Coincident observations Controlled release experiments

7 kg CH4 hr-1

EMIT: planned Stanford controlled releases 
starting in Sep. 2024

AVIRIS-3:
• Multiple flow rates (1, 4, 7, 10 kg CH4 hr-1)
• Multiple ground sampling distance (0.5, 1.0, 2.5, 

4.0 m pixels)

Ongoing work by Willow Coleman



Expanding use of EMIT greenhouse gas data
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Current

Planned
• ESA MEDUSA (Methane Emission Detection Using Satellites Assessment) project 
• U.S. EPA Super Emitter Program (pending technology approval)
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Thank you!


