Inferring High-Resolution Global Methane Emissions and OH Concentrations using -"
Blended TROPOMI+GOSAT Observations from 2019 to Present
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Methane is the second most important anthropogenic greenhouse gas in the atmosphere after carbon dioxide, and
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is responsible more for near-term climate change. Targeting methane is therefore a promising strategy to mitigate T . T e 65 55
climate change over the next few years. Atmospheric methane concentrations have been increasing globally over | 6o°n| = w G ‘ 60°N |
the past decade and surged in 2020 and 2021, but the cause of this rising trend is still uncertain. 40°N 01 40°N 0.1
. . . . 20°N .. 20°N .
The dominant natural source of methane emissions is wetlands, while  Global Monthly Mean CH_ . 00 5 00 5
anthropogenic sources include livestock, oil/gas ftacilities, landfills, coal | e e
mining, rice cultivation, and wastewater treatment. The main sink of 190} roos et —0.1
. . . . . j ? 40°S .
methane in the atmosphere is oxidation by the hydroxyl radical (OH). 5 | _- - - N e o0
Methane emissions are reported as flux estimates in bottom-up 2 | 120°w  60°W 0° 60°E 120°E 120°W  60°W 0° 60°E 120°E
inventories. Space_borne Obse rvations Of atm Ospheric methane are '% 18001 ] Large regional increases are seen in S. America, east Africa, and northern China. -0.3 Wetlands are the most variable source, especially in the wet tropics. - 0.3
retrieved by satellites (GOSAT, TROPOMI). These concentrations can be 2 | | c00 - . .
.. _ . £ ﬁ j : .
related to emissions via inverse modeling. N L - —— Blended TROPOM
@) 1700' ) '_I' 580 12 5 '_IT\ 450‘ %; 3.5 1 = NOAA surface
: : : - © Total prior emissions ' © = = GEOS-Ch teri
The Integrated Methane Inversion (IMI 2.0) is an open-access computing | |.| @ 5601 P — 5400 | eem————— = em posterior
. . . . 16501 @ ] ~ ————— — , o r12.05 Anthropogenic emissions 2
tool for performing analytical methane inversions (Estrada et al., 2024). | | 2 540- Total posterior emissions 5 2 350- v 25
. . . . Sy T T V- -a— - S 9O '%
This work uses the IMI to infer annual global methane emissions and 1990 20000 20 2020 8 0. 115 ¢ 3 300- 3 2.0
. . . c . £ e
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Results Bias in prior: -6.4 ppb —40 Bias in posterior: -0.09 ppb _40
RMSE prior: 10.65 ppb RMSE posterior: 8.06 ppb
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