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Methane: a potent greenhouse gas
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Sources of atmospheric methane
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Sink of atmospheric methane
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What drives the increase of methane concentration?

CH4 concentration in last 35 years Theories proposed to explain 2007 regrowth
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What drives the increase of methane concentration?

Atmospheric constraints
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Long-term Satellite Methane Observations
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Inversion Analysis Framework

Prior Information Simulated XCH, Observations
» (Global fuel emission inventory (Scarpelli et al.) Bias correction: ACE-FTS GOSAT XCH, retrievals
» GFED4 fire emissions (Liu et al.) satellite observations 2010-2018

» Seeps (Etiope et al., 2019)
» Soil absorption (Murguia-Flores et al.)
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Anthropogenic Methane Emissions

Posterior/prior emission ratios

Zhang et al., ACP, 2021
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Anthropogenic Emissions: Sector Attribution
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Anthropogenic Emission Trend, 2010-2018
2010-2018 emission trends (% a_1)
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Anthropogenic Emission Trend: Sector Attribution
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Anthropogenic Emission Trend: Sector Attribution

(b) 2010-2018 emission trend

0.0

Oil and Gas+ | h |
Coal |—|—|
Livestock - e
Rice - -—|
Landfill . ==
Wastewater- F |

04

0 04 08
Emission trends (Tga ' a ™)

15

1.2




(a) 2010-2018 emission trends (% a™ ')
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Increasing livestock emissions

Compare with livestock inventories

Livestock methane emission trends

L ]
[ ]
South Asia .
[ ]
e
..
West Africa; o) e This study (2010-2018)
® Chang et al. (2005- 2012)
— = ' = - B [ I A S FAOSTAT (2010-2017) i
. a1 2/ Pakls‘tan+ln@a . °
Braz"'lsoGgalalﬁﬁgi Africa: 250 Gg aa! ( T g ) » —e— | ¢ EDGARVS(2010-201)
Q& . v s ° | ® EDGARv4.3.2(2005-2012)
T : o East Africa- . .
| . - A Al
-5.0 -25 0.0 2.5 5.0 .
[ ]
Brazil L
[ ]
0.0 0.2 0.4 0.6 0.8

Long-term trend (Tga'a™')

18



Increasing Rice Emissions

Increase in southern & northeast China

-5.0 -2.9 0.0 2.9 5.0

Area (10° hectare)

China: rice paddies & aquaculture

. d) Rice-aquaculture activities

M
[t}

Rice paddies 27

30

N
w
Area (10° hectare)

Aquaculture ponds

F2.3

29
2010 2011 2012 2013 2014 2015 2016 2017

Sheng et al., Nat Geoscience, in review

19



Growth rate

Global Methane Budget

(b) Attribution of methane growth rate
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Summary

Methane emissions from agriculture systems (livestock and rice
cultivation) are

* underestimated in current emission inventory;

« largest anthropogenic contributor to increasing methane emissions

Knowledge gap in methane emissions from agriculture systems over
developing regions is huge, compared to fossil fuel emissions in the North
America.
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