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Background: Methane point source emissions In Shanxi
(a) TROPOMII: 134 points in Shanxi (b) GF-5B/AHSI: 32 points, 93 plumes
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Background: Highly heterogeneous surface effect

(a) GF-5B/AHS
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Methods: Statistical and physical

(a) Statistic — Matched-Filter (b) Physical — Iterative maximum a posteriori
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Methods: Physical inversion processes

Beer-Lambert (a) Forward model (a) XCH, inversion
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Results: Single-simulation and WRF-LES simulation
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Results: AXCH, plumes in west coast of Turkmenistan

(b) XCH, enhancement from statistical method (Match-Filter)
» Repeated observations » Smooth surface » Different widths of GF-5B/AHSI and PRISMA
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Results: XCH, plumes in west coast of Turkmenistan

(c) Match Filter vs physical method (Iterative maximum a posteriori) Statistical vs Physical
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Results: AXCH, plumes in Shanxi/China

(d) XCH, enhancement from statistical method (Match-Filter)

» Repeated observations » Highly heterogeneous surface » Different widths of GF-5B/AHSI and PRISMA
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Results: XCH, plumes in Shanxi/China

(e) Match Filter vs physical method (Iterative maximum a posteriori)

B Date:2021-02-06
L2 e

XCHa (ppb) M T T T .
<1300 1400 1500 1600 > 1700
PRFCERG S G
. s '.’I.'}“V\" S o
A TR IR T N g
I ’ ‘- ‘_p }_. :n_‘~ Jﬁ‘; 4 -,
Kl a'-' w. .._ ™ _' 3 ?-' ‘-V;
o f"@"}"":‘“il "
T e A3 o Q...",'.'.-'.:" i Ve,
4 Ir;;.__"; B oy
"‘-"7. . ' ol 7] ' ‘{\ -
LR LN e R
§ e /'-rrﬁ*'j A iy
2 A i,

Match Filter

GF-5B/AHSI

XCHg (ppb) I

<1600

[ [ [ [ [ ]
1700 1800 1900

> 2000

Inversion XCH, (ppb)

Inversion XCH, (ppb)

2500
2300 f
2100 f
1900 |
1700
1500
1300

1100

y =0.6221x + 1557.8
R2=0.312

PRISMA

-150 0

150 300 450 600 750

Match-Filter AXCH, (ppb)

:'y:

.
P SR S RS N S R ST ST AN N A S ST I BT I R S N B R

| GF-5B/SHAI

. -
. l’

. -
3 . -
'.-," .

= ..
“ .t
..-

e

0.6247x + 1441.2
R2=0.0659

15 0

75

150 225 300 375

Match-Filter AXCH, (ppb)



Inversion XCH, (ppb)

Inversion XCH, (ppb)

(f) Match Filter vs physical method (Iterative maximum a posteriori)
(1) More unstable for Shanxi/China
(2) Sensitive to stronger XCH, enhancement
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Results: Optimization of state vectors initialization

Control experiment
(1) initial XCH, with TROPOMI and Match Filter results;

(2) Albedo from MODIS and Landsat; (3) Reduce the state vector error.
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Discussions: Come back to our previous questions

(g) XCH, uncertainty and surface albedo from physical method Heterogeneous surface effect ?
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