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Background

Global Mean Radiative Forcing (W m-2) ERF (W m?)
Comment AR5

Well-mixed 2.45 (2.08 to 2.82) 2.43(2.19t0 2.67) 2.63 (2.37 t0 2.89) 2.83 (2.54t03.12) Change due to increase 2.83 (2.26 to 3.40)
greenhouse gases in concentrations
(€O, CHy N.0,and T
halocarbons)
Tropospheric ozone || +0.40 (0.20 to 0.60) | +0.35 (0.20 to 0.50) +0.35 (0.25 to 0.65) +0.40 (0.20 to 0.60) [ Slightly modified estimate
Aerosol-radia- Not estimated Not estimated —0.50 (-0.90 to —0.10) | —0.35 (-0.85 to +0.15) || Re-evaluated to be —0.45 (-0.95 to +0.05)
tion interactions smaller in magnitude
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CH, mole fraction (ppb)
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—— Radiative Forcing of Methane
Continues to Increase Globally
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What + Where + When A Why @ UN GEONOW 2025 @

We must use measurements to constrain and understanc
emissions! Models do not match Satellite and surface
observations Iin tandem, biases with extreme events.
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What + Where + When
Chinese Coal Mine Methane

96.6% of coal production in 2020
From 20212023 production up
530MTon In western China and
down 30MTon elsewhere

A Why
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Coal Production: Key Provinces & Autonomous Regions(in 100 million tonnes)
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Ground-based Observations of Methane in
Shanxi Province, China

= Observation period:
April and December 2024

* EM27

* Doppler Wind LiDAR

* Hyperspectral Imaging Systems

¢ Eddy Covariance Flux Tower

{ « Greenhouse Gas Analyzer: ZG-3000

ventilation shaft

* Portable High-flow Methane Analyzer
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What + Where + When A Why
Building Fast, Flexible, & Open Physical Models
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Merging TROPOMI and eddy covariance
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observations to quantify 5-years of daily

CH, emissions over coal-mine dominated | Article
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Surface-observation-constrained high-frequency coal
mine methane emissions in Shanxi, China, reveal

more emissions than inventories, consistent with -
satellite inversion

Fan Lu, Kai Qin

Research articie | @®
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Wei Hu, Kai Qin (9, Fan Lu, Ding Li & Jason B. Cohen 9

Individual coal mine methane emissions constrained x‘
by eddy covariance measurements: low bias and
missing sources
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How can we trust TROPOMI based Methane Emissions
Estimation: Calculating Emissions over Unidentified Source
Regions

80 Zheng, jason Blake Cohen

EGU PUBLICATIONS <)

) Lingxiao Lu, Wel Hu, Pravash Tiwari, Simone Loll, Andrea Garzel, Hul Su, and Kai Qin &2

Abstract. We propose a novel method for computing the effects of TROPOMI observational uncertainties on emissions
calculation arising from the nonlinearity of the gradient terms and non-biased filtering in space and time, Application using.
TAPOMXEHy it s o Wes o i o s WA g i il A
detectable of 1.8 yg/miss lower using TROPOML. By combining
approaches that XCHy uncertainties, we identify and
fiter physically unrealistic emission values In both space and time. The resulting emissions reveal both missing sources and a 5
% emission bias caused by the nonlinearity of the gradient term. Validation was performed by applying t 0d to the
hod's abiity to align with independent
datasets. The importance and implications of our resuls e relaed to this being a new methodology for methane emissions
enables pr f emission sources and improved handiing of observational
for dverse regions g satelite
and fitration method, which include a

Download
» Article (5711 KB)

» BibTex

noise, offering a more 3
platforms. Our results yield
lower minimam emissions treshold on all grids and reduction of fase posites. Fnally, the new approach can be adopted o
other satellite platforms to provide a more robust and der data
beyond traditional plume identification and background subtraction.
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Short summary Y Y that moves

We compute CHy
emissions and
uncertainty on a mine-

How to cite. Zheng, 8., Cohen, J. B, Lu, L. Hu, W, Tiwari, P, Loll, 5., Garzelll A. Su, H. and in, K.: How can we trust TROPOMI
based Methane Emissions Estimation: Calculating Emissions over Unidentified Source Regions, EGUsphere (preprint],
https://dol.org/10.5194/egusphere-2025-1446, 2025.



What + Where + When A Why (@) | uveEoNow 2025 @
Transport of Coal Mine Methane to Agricultural Areas S | R = E
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What + Where + When A Why NOW 2025
Black Carbon from Forest Fires -
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Liu and Cohen* et al. (2025) RSE ; Cohen (2014) ERL; Liu and Cohen* et al. (2025) ESTL; Cohen and Wang (2014) JGR
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Black Carbon And Air Pollution Control; Success!
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U Objectively determine the high NO , source areas

U Policy implementation startingin 2013, BC size in Urban areas decreased,

while they did not in suburban areas

U Two substantial decreases were observed: the first uniquely in
Olympics) and the second starting in 2013.
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Black Carbon Global & Regional Data

(a) 12004-2020 world BC mass (kg per grid per day)

(b) i i 2004—2020 worId BC mass std
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Analysis of BC products in South America
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Satellite and Ground
Remote sensing observatio

Liu J; Cohen et al (2024, 2025) : Tiwari, P;: Cohen, J.B (2025Liju, Cohen, et al., 2 https://doi.org/10.5194/essD25593

Analysis of BC products in India
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