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AVIRIS-NG

* AVIRIS-NG (Next generation Airborne Visible/Infrared Imaging

Spectrometer)

Pushbroom
sensor

36° field of view
380 to 2,510 nm

5 nm spectral
resolution

427 spectral
channels

U ;

0.030

0.025 |

& 0020

=

5 0.015

3

T 0010

[*4
0.005

0.000 n L " L i L
400 450 500 550 600 660 TOO 7SO

1

08 Ecology and Vegetation

w

§ 06

b o4

w

T p2f \/\
N iy
400 800 1200 1600 2000 2400

The Atmosphere|

" i n i " L L i
?K!D 800 1200 1600 2000 2400

WAVELENGTH (nm)

Geology and Soils

..........

WAVELENGTH (nm)

Coastal and Inland Waters

WAVELENGTH (nm)

WAVELENGTH (nm)



CH, and CO, absorption features

CH, and CO, absorption features
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e CH, and CO, mapping with AVIRIS-NG

= Two related techniques
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Four Corners, CO NM
= Coal bed CH,

= P.I. Christian
Frankenberg

= (Frankenberg et al.,
2016)

Bakersfield and LA
Basin, CA
= QOil & Gas, Landfills
= P.l. Ira Leifer

= (Thompson et al., 2015)

Aliso Canyon, CA

= Natural gas leak
= P.I. Riley Duren

= (Thompson et al., 2016)

Study sites
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Four Corners
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CH, retrieval fits

Four Corners
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CO, retrieval fits
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Four Corners

= Study site
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Four Corners

Observed CH, plumes
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Bakersfield

Study site
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Bakersfield

Observed CH, plumes

C(I;)lee"ea},[tﬁ“

o R T S BakershaId =

2016 Gonge




e LA Basin

= CH, from Olinda Landfill

MAMAP (UniV- Bremen) AVIRIS-NG CH4 enhancement (ppm-m)

CH, variation relative to the background column [%]
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e LA Basin

= CH, from Olinda Landfill
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Aliso Canyon

AVIRIS Classic observed Aliso Canyon natural gas leak




e Aliso Canyon

= Orbital Hyperion instrument also observed CH, plume

Hyperion: 1/1/16, 16:39 UTC AVIRIS-C: 1/12/16, 20:25 UTC
Low Earth orbit 6.6 km above ground level
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Transmission
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Measurements for each image pixel
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= 1 nm spectral resolution for improved gas sensitivity
= Quantitative mapping of CH,, CO,, H,0, CO, N,O

» NRC RFI #2: Understanding anthropogenic methane and carbon
dioxide point source emissions (Duren et al., 2016)

Imaging spectrometer concept

2D detector array
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Future instrument design

Airborne/orbital instrument platform

Orbital

High altitude fixed-
wing aircraft

High altitude UAS

Moderate altitude
fixed-wing aircraft

Low altitude slow
moving aircraft
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Conclusions

AVIRIS-NG permits quantitative mapping of CH, and CO,,
emissions

Hundreds of CH, plumes were observed as part of campaigns in
Four Corners (CO, NM) and Bakersfield (CA)

Offers the potential to better understanding partitioning of
anthropogenic and natural emission sources

A dedicated instrument for greenhouse gas mapping would offer:
= Improved gas sensitivity

= Quantitative mapping of CH,, CO,, H,0, CO, N,O

» Flexible instrument platform (aircraft/orbital)



