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CH4 and CO2 absorption features



3

AVIRIS-NG (CH4)

 Coal mine ventilation shaft emissions
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AVIRIS-NG (CH4)
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AVIRIS-NG (CO2)

 Power plant
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AVIRIS-NG (CO2)
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AVIRIS-NG (CH4)

 AVIRIS-NG CH4 sensitivity study led by Alana Ayasse (University of 

California, Santa Barbara)

Ayasse et al., 2018

a) Modelled land covers b) Modelled CH4
c) Retrieved CH4

d) Characterized uncertainties in retrieved CH4
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AVIRIS-NG (CH4)

 2016 Ahmedabad India plumes (8.1 m spatial resolution)

Dennison et al., in prep

Landfill

Tank
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SBG-like observables (CH4)

Dennison et al., in prep

10 nm spectral resolution 5 nm spectral resolution

 Simulated 30 m data using SBG-like point spread function and noise
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California Baseline Methane Survey

Duren et al., in prep
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California Baseline Methane Survey

Natural Gas Compressor

Oil well
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AVIRIS-NG CH4 plumes 
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California Baseline Methane Survey
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AVIRIS-NG CH4 plumes Wind speed (HRRR reanalysis)

Instantaneous 
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Source apportionment

By IPCC sector 
(Duren et al., 
in prep)
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California Baseline Methane Survey

 Phase 1 

report: 

http://bit.l

y/Baselin

eMethane

Survey

 Phase 2 

analysis 

ongoing

http://bit.ly/BaselineMethaneSurvey
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California Baseline Methane Survey

 PBS NewsHour story: http://bit.ly/PBSMethaneSurvey

http://bit.ly/PBSMethaneSurvey
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Methane Source Finder

 NASA funded web based data portal including methane data at different 

spatial/temporal resolution (gridded emissions data, plumes from imaging 

spectrometers, infrastructure layers) 

LA Basin 

regional 

analysis
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Exploring 

local CH4

hotspots

Methane Source Finder

 NASA funded web based data portal including methane data at different 

spatial/temporal resolution (gridded emissions data, plumes from imaging 

spectrometers, infrastructure layers) 



25

Sunshine 

Canyon 

Landfill 

source 

attribution

Methane Source Finder

 NASA funded web based data portal including methane data at different 

spatial/temporal resolution (gridded emissions data, plumes from imaging 

spectrometers, infrastructure layers) 



26

NRC Decadal Survey RFI 2
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NRC Decadal Survey RFI 2
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NRC Decadal Survey RFI 2

 Imaging spectrometer for gas mapping provides unique capabilities that 

compliment existing measurements

Duren et al., 2016
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NRC Decadal Survey RFI 2

 Imaging spectrometer design for gas mapping reflect balance between

 Detection threshold (spectral resolution, spatial resolution)

 Coverage (swath)

Duren et al., 2016

Observing 

System
Imaging spectrometer specifications Source population

Fraction of 

population 

sampled

Fraction of total 

emissions from 

sampled 

population (for 

the given 

detection 

threshold)

Detection 

threshold 

(kg/hr)

Spatial 

resolution 

(m)*

Sample 

interval** 

(days)

Tier A

Platform: single satellite

Spatial resolution: 30 m

Swath width: 180 km

Spectral resolution: 5 nm

Wavelength: 1.9 - 2.5 micron

CH4: 10,000,000 

facilities1b (global) 99% 30% 1,000 30 30

CO2: tens of 

thousands of facilities 

(global)1a 99% >80% 200,000 30 30

Tier B

Platform: Smallsat constellation

Spatial resolution: 10 m

Spectral resolution: 10 m

Daily sampling: 250,000 km2 (target mode)

FWHM: 1 nm

Wavelength: 1.9 - 2.5 micron

CH4: 10,000,000 

facilities (global)2 >50% 50-90%3 50 10 15

CO2: tens of 

thousands of 

facilities1a (global) >50% >90% 20,000 10 15

1a Of 21,000 large power plants in the CARMA database, 30% (~7000 plants) are responsible for 99% of CO2 emissions from that sector;

there are also thousands of other industrial facilities that are large CO2 emitters
1b An estimated 10,000,000 facilities globally; only ~100,000 facilities contribute 30% of methane point source emissions (scaled from US GHGRP)
2 Assume super-emitter distribution (scaled from US EIA data and Zavala-Araiza et al, 2015; Lyon et al, 2015; Frankenberg et al, 2016)
3 Predict 50-90% completeness with the cited detection threshold (varies by sector)

*Native resolution of the instrument (pixel size) - not necessarily flux estimate resolution (which is often larger for area source sounders)

**Rough estimate of sample interval based on orbit/campaign driven revisit interval and the impact of clouds, northern hemisphere summer
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 Orbital Hyperion instrument and AVIRIS also observed CH4 plume

NRC Decadal Survey RFI 2

Thompson et al., 2016

AVIRIS (10 nm): 1/12/16, 20:25 UTC

6.6 km above ground level

Hyperion (10 nm): 1/1/16, 16:39 UTC

Low Earth orbit
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2017 Decadal Survey

 Earth System Explorer-Targeted Observable: Greenhouse Gases 

 “Low Earth Orbit observation of [CH4 and CO2] plumes from point sources 

using SWIR spectrometers with very high spatial resolution (less than 50 m) 

over limited viewing domains.” (NRC, 2018)

Thorpe et al., 2016
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