Atmospheric Methane
From a gas well to a hemisphere
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Recent changes in atmospheric methane
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Recent papers on methane rise (just a few of them)

RESEARCH ARTICLE

10.1002/2016GB005406

Key Points:

« Atmosphernic methane i growing
rapiadly

« lsotopic evidence implies that the
growth is driven by biogenic sources

Rising atmospheric methane: 2007-2014 growth
and isotopic shift

E. G. Nisbet', E. J. Dlugokencky®, M. R. Manning®, D. Lowry’, R. E. Fisher', J. L. France'”, S. E. Michel®,
J. B. Miller®®, J. W. C. White®, B. Vaughn®, P. Bousquet’, J. A, Pyle®*?, N. J. Warwick®?, M. Cain*?,
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C. Labuschagne'*"?, E. W. Wolff'*, and A. L. Ganesan'®

« Growth is dominated by tropical

Atmospheric methane isotopic record favors fossil
sources flat in 1980s and 1990s with recent increase

Andrew L. Rice™'?, Christopher L. Butenhoff™’, Doaa G. Teama®, Florian H. Roger®, M. Aslam K. Khalil®,
and Reinhold A. Rasmussen®
REPORT

A 21st century shift from fossil-fuel to
%iogenic methane emissions indicated by
CHy

Hinrich Schaefer”’, Sara E. Mikaloff Fletcher', Cordelia Veidt?, Keith R. Lassey"', Gordon W.
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Role of OH variability in the stalling of the global atmospheric CH4
growth rate from 1999 to 2006
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From the hemisphere to individual methane plumes

4 Corners airborne campaign

Airborne methane remote measurements reveal heavy-
tail flux distribution in Four Corners region
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Kort, Frankenberg et al, GRL, 2014
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Kort, Frankenberg et al, GRL, 2014
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Potential Sources of CH4 in Four Corners Region

US Coalbed Methane Cumulative Production (BCF)
- By Basin To 12/31/06
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Methane Airborne Remote Sensing
AVIRIS-NG (5nm sampling, 400-2500nm)
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Campaign Area

Legend
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Real-Time CH4 display

Alrborne operations

AVIRIS-NG real time methane detection
(Thompson et al, AMT)




Native resolution examples
(background is 2.3um radiance in gray, meter axis)
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Up-scaling to fluxes
(integrate methane amount in plume)

Flux estimate (kgCH,/hr)
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>200 plumes detected

Legend
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Plume distribution — Log-normal

Flux rates (scth)
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Plume distribution — Wellhead
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Plume distribution — 2?77
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Methane plume




Plume distribution
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Plume distri

bution — underground storage tank
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Methane plume from tank




Plume distribution - Wellhead
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Plume distribution — Guesses welcome
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Plume distribution —
Unclear (multiple sources, maybe well completion”? Near coal-mine
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What does the log-normal distribution imply*?

Flux distribution; ) =0.30 Tg/yr (95% confidence=0.23—-0.39)
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