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Multi-tiered observations
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SCIAMACHY CH4 (Kort et al., 2014) 

AVIRIS-NG CH4
(Frankenberg et al., 2016) 



Multi-tiered observations
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SCIAMACHY CH4 (Kort et al., 2014) 

AVIRIS-NG CH4
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Next Generation Airborne Visible/Infrared Imaging Spectrometer (AVIRIS-NG)



California Methane Survey
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(Duren et al., 2019)



Reducing emissions at a gas storage facility
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(Thorpe et al., submitted)



Reducing emissions at a gas storage facility
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Natural gas leak mitigation
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Natural gas leak mitigation
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Natural gas leak mitigation
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Natural gas leak mitigation
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California Methane Survey results
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1) Multiple revisits of facilities permitted 
assessment of persistence: 
• Oil & gas, dairy: 20-35% (mean) persistence. 
• Landfills: 100% persistence.  

2) Emissions were calculated for 564 methane 
point sources. 

3) Estimated emissions from methane point 
sources in California:
• 0.618 TgCH4 yr-1 (95% confidence 0.523-0.725).
• Equivalent to 34-46% of 2016 methane inventory.

4) Super-emitter activity occurs in every surveyed 
sector (10% of point sources contributed ~60% 
of point source emissions).

(Duren et al., 2019)



AVIRIS-NG CO2 and CH4 (complete carbon footprint)
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JPL technology overview for point source mapping
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JPL imaging 
spectrometers EMIT (space)

AVIRIS-NG (airborne)

AVIRIS (airborne)

Dedicated gas 
imager concepts 

(space)

Next 
generation 
(2017)

AVIRIS 
(1986) 

AVIRIS-NG 
(2012)



Potential for spaceborne imaging spectrometers
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Aliso Canyon blowout
Hyperion (10 nm): 1/1/16, 16:39 UTC

(Thompson et al., 2016)



Potential for spaceborne imaging spectrometers (public sector)
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• While not designed for this purpose, instruments will have methane sensitivity

SBG

Modified from Rast & Painter (2019)



Key takeaways
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• Imaging spectrometer technology and science is mature
• Four years of AVIRIS-NG methane flight campaigns 
• A decade of scientific publications

• Super emitters across all sectors offer great potential for mitigation
• Intermittent nature of emissions requires frequent observations 

(satellites)
• Characterizing methane emissions with imaging spectrometers 

complements and offers follow-up to high emitting areas detected by 
global mappers
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