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o HFRYDEEMMERAREH [ ] B2 GOSAT YU—XE, 2009 £ 1 BOUISHEIT LIFHSH 15 ERGIChIzH.,

TEMERER. XIVEDREIRART — I ZRERMUTE. ZOWRMRS IPCC HRESZE0H. 57
PTURZRERZ - BERICERINTLS,

o TURZEEIFERICHULITIL, Best Available Science. §FICHRIENRE T — I ICE DV ERRIGETOERMH METHL.
GOSAT YU—XFEEH RO TCERHNLGTA T —IREO—E=ZIE>TWL 5,

o TNFETD GOSAT YU—XDF—IEFRUELIBRIARICEINIE, GOSAT ICKDFEANEN SHETUEEENR
HADODNEHHES, (EEREHERZEDATHET UNFCCC [CBRENIRHEUCREEENSHESNZHHEIC
DVWC., BPITPE-ZDORIFT. ENRSNBTENHESHCIHEH>TL D,

0 2024 FEXRFTICETHOEICRENEFHE M IFOSNTNS, BEWRAADEEHIHEZCE U lBEERMRS
ZE0RBICEITT. H5ZEHNBFHERSEDEREESEHEZSZH. BRICEDKEDNGHEREEZLUTLL
CEDRE,

o e, S, HHMPLERIMESERNSOHEEY. KRAHTADFEARICHESIATNDRRE. KUEARE / IFERGEEH
BOERPESEDEEMFIEY,

® 2024 FE(TFT B EIFD GOSAT-GW Tl ZEEFREL T —INEHZXIBIC#(ET D2 FECHD. BARAIG.
Z D GOSAT-GW ©;ERL. 5IEHiE. SEORHEHA. L&A, T ILIRREDRRAL GEGEH P EERHIRE
HPHEEEUGNS, HREFHNIRRZIEIRET 22O DOREY - RENT—IZIRMITZEEDIC. ZHE™HH
FICKWZFE LEOHHERSOFHMQ LZZIET B,

o lIZAT. GOSAT1 Stk 2 SEDAR—XTFTULBLENDEBZED. [FEORE TRHGNRFIAZLITHY
AT - BEL] ~NDOMLZED D,

o St XYMEOHZORRICAITERHMRICEIT N, GOSAT-GW DEMIEDIRFTZEDH TULL,

GOSAT W ERAILI=RIRD B LRFRRE '

Concentration Animations (nies.go.jp)
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https://data2.gosat.nies.go.jp/gallery/L4B/concmov/concmov.html


BHAD 2009 1 BICIT B EIF e, HFRIDREERD
RAXEAFABE GOSAT YU—XF. TNFTH
15 FREDFAZEOT. B2, TRARDODHTHRA
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2009 NS 2022 FFTDH 13 FERIC, GOSAT B
BRI EE 600 AL EDFEITENTE, IPCC D ARb
D WG1 FREZ(ICHBVTH 24 KDHFNH'F|HENTL
2o FIc. IPCC D 2019 FRA IRV NIHARSA
> (2006 £ IPCC HBRZEMRARA VARV RNUH AR
SAVMD 2019 FHR ) (CIF. SEDBHEDRED
FICHETF—IZEEAITDIFACOVTEEINCH,

FERLAI

IPCC AR6 WG1 THWSN =S e DHFRD IS
SED LF1EZ 1.5 CICHZ DY FUA (SSP1-1.9) IC
BT, KRPOFEE"BILRFREEZ. RATH
440ppm KBTI Z DHENHD. SIRDFHNINE

TR DS

HERYOBEEMNRAARASEHBELSLT 2009 F
6 AhS. &fllZ 15 FEMELTE. tiEDREL
HRELEVDD, BIRICKDBENRHRADT—9%
HENFALTWVD, 15T, GOSAT [THE>T 2002 F
5 BIC ESA [CKWITB EIFSNIE Envisat [CEHES N
#URIZS SCIAMACHY [£&27—% (2012 £ 4 BE TH
BlzEfsE) EDBEMDEESR [Heymann et al.(2015)]°
. GOSAT DI B EIF SNz 0C0-2 FHithE D

ZDHTH 10 FLU EICOREVEEETER 253 T
L% GOSAT OERBINBEA SN, AT, thOBEEE
&BIC GOSAT-2 [CKBERBIFIBNIP Y bRy MR
(CXBHAZEOHHERSHEED LICEIFHARFH
TENTWLB,

GOSAT YU—XI[CKWINFE TICESNIEERERZ
F—YZEICTTICEET B,

EMRAXNBREZAET 3(CIF. 2OV TUVT
MRZEER T DUHENHBIEN. HEDHRFST LZED
REOSHTAEITILENSG DD, A5 LFTR
EZAETCESEHERAF. BRAGFEEVNZS,

EL0—FEA-MRBAICED T —IREREDEHE
[E&Y, ZIRCHSIFIRABICHODIESZUNBERVEE
WRAZGA T —IBBO—EZIEO>TND, Ffc.
Yoshida et al(2023)" [C&k*) GOSAT & GOSAT-2 [cd5[F
ZREDELF DRI N TE T UfcT &SR, GOSAT
YU—XELUT, 2009 & 6 BN SREICEDE T, —
EMDHIERDBBENRAAREDT —F ZHFRIC
BETRHL TN T LIRS,

2 2019 Refinement to the 2006 IPCC Guidelines, Chapter 6.10.2.5 Satellite. “Local GHG concentration enhancements observed by

the GOSAT satellite correlate well with transport model simulations, so that the anthropogenic emissions for large regions like the US
or temperate Asia can be estimated by fitting model simulated enhancements to a large number of satellite observations. However,
there was less success with country scale estimates due to a lack of observations. With the expected availability of GHG observations
from new satellite sensors, such as TROPOMI, GOSAT-2, GeoCarb, TanSat and others, the limitations of observation numbers will be
relaxed, and national scale emission estimates by hot-spot emission data analysis are expected to become possible.”

3 Heymann, J.,, Reuter, M., Hilker, M., Buchwitz, M., Schneising, 0., Bovensmann, H., Burrows, J. P, Kuze, A., Suto, H., Deutscher, N.
M., Dubey, M. K., Griffith, D. W. T., Hase, F., Kawakami, S., Kivi, R., Morino, ., Petri, C., Roehl, C., Schneider, M., Sherlock, V., Sussmann, R.,
Velazco, V. A., Warneke, T., and Wunch, D.: Consistent satellite XCO, retrievals from SCIAMACHY and GOSAT using the BESD algorithm,
Atmos. Meas. Tech., 8, 2961-2980, https://doi.org/10.5194/amt-8-2961-2015, 2015.

4 Yoshida, Y., Y. Someya, H. Ohyama, |. Morino, T. Matsunaga, N. M. Deutscher, D. W. T. Griffith, F. Hase, L. T. Iraci, R. Kivi, J. Notholt, D. F.
Pollard, Y. Té, V. A. Velazco, and D. Wunch, 2023: Quality evaluation of the columnaveraged dry air mole fractions of carbon dioxide and
e observed by GOSAT and GOSAT-2. SOLA, 19,173 — 184, doi:10.2151/s0la.2023-023.
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BEH S FUF KR OHER

GOSAT [CXBREINRBEHRAICK D2 NS LFTR
ENRANEEDEE ® [CLY. HEIRIRTEDHES
BEYFUFOMEICR->TVSHIERIT DT EHTIEE
&8, 112U, IPCC AR6 WG1 FAQA.T ITRNIE, HE
HEIRDOMRI AT IEED R ELTCEBARZE Z L
E2ZE&EUTRHTIEEIC R BT ICIE. BEHERIR D
BIREREBICKVERSDN,. REBZET S, BN
CIF. KRFDOZBIERFEED_DOHHY FU
7 (SSP1-2.6 (EHEH) & SSP-3-7.0( &HEH ) BRI
2015 ELHIKELIZELTH. KSTEEDETHBER

ZEEBI TRESNZEHICF. 15~ 10FEEET
%. [UREHICHEBMOEBRICOVTIF, FIAE,
REHTRICENIRENDFTICEF., ET5ICH 20 ~ 30
FZEL., KIBARZEIDEEEDKE VAR REFEK
[EDWTIF. 21 ¥ FTERELLLBEVLEINTL
%, TNSDE/IZEHEULT, HEDQATSPHIEIN
R OEW = L ERE R H CIBET fE R E MR AR DER
H[EZHmITBT L. REDOFAPHRIREMRDIE
SHICHEOTHORERERN B D, GOSAT YU—XF,
SHLEMFROATTREDEFAZHKET T 2.

GOSAT Whole-atmosphere annual mean CO2 concentration vs
"World" data in Meinshausen et al. (2020)

T1 - History Year 1 to 2014
—e—T3- SSP1-1.9
—e—T4 - SSP1-2.6
—e—T5- SSP24.5
T6 - SSP3-7.0
T7 - SSP3-7.0 LowNTCF
T8 - SSP4.3.4
T9 - SSP4-6.0
—e—T10 - SSP5-3.4-over
—e—T11-SSP5-85

CO2 Concentration (ppm)

—e— GOSAT (Adjusted to T1in 2010)

2020

GOSAT Whole-atmosphere annual mean CHs concentration vs
"World" data in Meinshausen et al. (2020)

2,600

CH4 Concentration (ppb)

T1 - History Year 1 to 2014 —e—T3- SSP1-1.9
—e—T4 - SSP1-2.6 —e—T5- SSP24.5
T6 - T7 - SSP3-7.0 LowNTCF
T8- T9 - SSP4-6.0
—e—T10 - SSP5-3 4-over —o—T11-SSP5-85
—8—GOSAT (Adjusted to T1in 2010)

2010 2015 2020 2030

2045 2050

5 NIES(2022)“Submission of Information to the 1st Global Stocktake - GOSAT and GOSAT-2 Standard Products and Related Data -”

(ERIBHRFF 2022 8§ 2 8) IS, 2022 £OF—9%E1,.
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KE~EL A

GOSAT F—%9 EBEIIRS UIHHHEDHER

NWUREICBIFRDRFEICEK, 2026 FRET
C. BEEEHESHEE2TOEE/NUBEICED<HE
& (National Inventory Report) Z[EEBEHMREE
(BTR:Biennial Transparency Report) O — &8 X (& &
T UMEEREZE LT UNFCCC (ITIRE T 2 EN' G D,

RBEEANOEILRERAFF. GOSAT VU—XD
F—I &, HEENSTFAINZEEHFEENISDZ
BALRFN U XYV DOFHEP. FEH' UNFCCC (CIE

“E bRz

HUTWBHIHEZLR T 2MAZHEL TV D, &
BNLGEESNT—IICEDVT. SEOBIHERE
RUEBHRICARIZIET,. SEDHHERED
BERMEOE EICEMULTV, EITREBHRRAZEDD
EUTEHEBID GOSAT [CKBIAFDERZDIDIC, [
BT —IEER ST IL—T DR/ B5IHLDD.
BTFICEDFEED B,

Janardanan et al. (2016)’ [CK 22 HFADEARBIORGEICHESHIHEIC KD "BRIERFEEDIBS & (EERE
FEREVCAREBIMEMEDORET T — I SBEINIHIHIRET —9 X—X (0DIAC) [CXD B LIRFEEIED Dk
ERMEDHR EDSfE. UTDESY, @RI —E TN, GOSAT HANEELHKEt T —I D SFRIINDEEREN
—HUTWBTEILRDN, BAESAREDENKEVES. MEHCRNTLBLEEE - IRIENZET O8E

HNSHD, REQHEZEBI A —HF, HIcKkDHEHE - WNBMEDIEHEMNOFERMEHERP. NDCZailcET

eV RESEEDHRNSEEULLE,

{EEREBRO B LRFHEEIC K EE LR OB ST (a: GOSAT £18l. b: BHHET—9IR—2R :
ODIAC) [Janardanan et al. (2016) &K% ]

Figure 1. Observed and simulated total
column CO, with significant fossil fuel
signature averaged over 2° X 2° grid. (a)
GOSAT-deduced fossil fuel enhancements
in Xcoz ( A Xcozobs; color shading; ppm)
averaged over 2° X 2° grid where at least
10 observations exist for 2009-2012.
The macro regions—East Asia (10-60° N,
60-150 E), Eurasia (10-60 ° N, 0-150 ° E),
North America (10-50° N, 130-60° W), and
the Northern Hemisphere (10-70° N, 130°
W-150 ° E)—used for regional regression
between modeled and observed A Xcoz are
shown by colored rectangles. Overlapping
boundaries are drawn with 1 ° offset for
visual clarity. (b) Simulated fossil fuel
enhancements in Xcoz ( A Xcoz.sim; color
shading; ppm).

6 Para.3 of 18/CMA.1 “3. Decides that Parties shall submit their first biennial transparency report and national inventory report, if
submitted as a stand-alone report, in accordance with the modalities, procedures and guidelines, at the latest by 31 December 2024;”
7 Janardanan, R., Maksyutov, S., Oda, T., Saito, M., Kaiser, J. W., Ganshin, A,, Stohl, A., Matsunaga, T., Yoshida, Y., and Yokota, T. (2016),
Comparing GOSAT observations of localized CO, enhancements by large emitters with inventory-based estimates, Geophys. Res. Lett.,

43, 3486-3493, doi:10.1002/2016GL067843.

INFETOD GOSAT YU—XICKDEIGHR | 7



Janardanan et al.(2016) Tl&. EEDH#E _EDith
RS TRREDER T —I D ERTERL 1ppm &
DARZEVRERSE, Fle. NvIISOVREEEXE!
BRI GLIEZBZNDH S 0.2ppm Kt DA ZBRE.
TREHB, 0.2ppm ~ Tppm DR ZHHE U LT, O
A ZITIEofc. TRICRIESY . TDFHEICKD
[2BR] [dEHER] [2—52 7] [d6R] OFBHIHITH

[F 2RISR TIE. GOSAT ICKDABITIR CO, BEE
BEE T —9IR—=R(TKWEBESND AN EICIE CO, BED
HEEEFEL. BREDEET—HLTVETENTREIN
T,
EE(E, BREDHEANTIEE 1 DERE—ET S (1.22
$0.32) O, BRNIREQHEZBI HEE 1 DERK
DHEAICEENTNS,

i & DL RIAEIBR O "B bR BHEIC K D RE LREDLLE (Ht#hiE GOSAT £RAl. 1HEE(IHHEER
F—49~R—2 :0DIAC) [Janardanan et al. (2016) &R ]

Figure 2. Mean observed ( A Xco2,0bs) versus simulated ( A Xcoz,sim) enhancements in 0.2 ppm bins for (a) Globe, (b) Northern
Hemisphere, (c) Eurasia (d) East Asia, and (e) North America. Vertical thin lines show the standard error of the mean observed
enhancements. Standard errors in the binning of simulated values are smaller than the symbol size. The grey dashed line is
the identity line. The error-weighted regression between the modeled and observed Xco2 enhancements is shown as the green
dashed line. The regression equation is shown at the top left of each panel (G, GOSAT; M, Model). The grey bars give the number of
observations in thousands (right vertical axis, logarithmic scale; read nobs as nobs X 105) in each enhancement bin.
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B V7 CHABNBEHELU ATV EICDWVT,

- Janardanan et al.(2016) [&. HEFETICHRSEINTL

IFEHDBYZSIALDD. PEICHIFDESTDOIHE
ZEEEUVTRIFTVD, FIZIE. Guanetal (2012)°
Tld. 2010 EQOHEDOFZHE D CO, EHEDEET
FR 0.8 B VEHTELTE., CNIFEDIRS KLY
FB 14 BFVZV, Fe. Liuet al. (2015)° &, ®5
PHHELEDEDIXILF—HEZF. DEDOESKKE
stEUB 10%EhofcERELC. Tl & (AT
DIRILF—FHETZANVTHED Co, Bt E=HEEEEt
LTz Zhao et al. (2012)"° (&, {EBEREIEEAVNEED
SNEEED Co, HFHEF. —RNICHEONDHEBE
DEICHEERENH D EZERUR,

PEICSIFZZBIERROHRABHIREELVD
KELRBBZEICDOWVTR, mERESINE, it FER
AZAVCERDIRETHERINTVS, HIZE.
Zhong et al. (2023)" [&. 2018 ~ 2021 ENHEAD
39 D FERIRA T —2avDF—9#F->THES T
DFTZEIT > IcECD, RAICKVEESNIZFED
CO, HHEE(F. —ARMICHEDNS 5 DOHET —IR—
A&HH 15% KED DI, Ffe. Guoetal (2023) (&,
2019 EDQURAEICBIFIABLRRRIFLEHERH
TERABENSHETLIEET A, 5 DOHHHT—9INR—2R
DFHELD BT 28.6% (17%~ 38%) KEVWTL%E
Ul

EN)I):

LERBYTREBINZIEURILTORERZHER
ITBH. BEBIPLEVEHZHDOT —IH=HE
RTCTEDHE., KEICHNAT, HRICOWVWTH,
Janardanan(2016) DG EZERALU GEN DRI Z1T
Bolc. ZDHER. BAREKEIS GOSAT gRAIKBRER
SHENSREDEHE T—H LI, —5.
LEDZHDH EERRIC, HBEHENLB/IMIEOTW
BRI RN,

FERUESAT—9F. BARICDWVTIF 2009 ~
2019 D, PEEKEICDWVTIE 2009 ~ 2022 F
D7 —% (V02.95 X% V' V02.96: L\ T 1N H GOSAT
NSEDT—9) THD. Fle. HEHEELLTIE.
Janardanan et al(2016) HEFDOHDOH'S. KEPPFE
[CHIFBREBEMUBPEHHEHESZRE L. &V
FLLWN—I3a>DODIAC " ZRW, BA. XKE.
PEZNZNICOVT. &5t 7,009 R, 104,694 =,
76,795 mD T —I =ZEEITUT,

2L, BISTDIS—N—DKESHSHDHD
EBY, FIZGOSAT gl —9IC kB HEHEEFE L
DFRMA B, FICEHBO/NEVEICSVLWTHELAN
IVDFBREITIEDICE. TOBIFEDUE. T—
SDER. BERAOSHRELLINETHS. D
. NASA M 0C02 X, 2024 FEICHT EFEFETD
GOSAT-GW EVVD e KED T —IHH R TEDHE
ZERAUT, SSICHRZEEDTLETZL,

8 Guan, D. B, Z. Liu, Y. Geng, S. Lindner, and K. Hubacek (2012), The gigatonne gap in China’s carbon dioxide inventories, Nat. Clim.

Change, 2, 672-675, doi:10.1038/nclimate1560.

9 Liu, Z, et al. (2015), Reduced carbon emission estimates from fossil fuel combustion and cement production in China, Nature, 524,

KELEXKT-R

10 Zhao, Y., C. P. Nielsen, and M. B. McElroy (2012), China’s CO, emissions estimated from the bottom up: Recent trends, spatial
distributions, and quantification of uncertainties, Atmos. Environ., 59, 214-223.

11 Junting Zhong, Xiaoye Zhang, Lifeng Guo, Deying Wang, Changhong Miao, Xiliang Zhang, Ongoing CO, monitoring verify CO,
emissions and sinks in China during 2018-2021, Science Bulletin, 2023,(in press)

12 Lifeng Guo, Xiaoye Zhang, Junting Zhong, Deying Wang, Changhong Miao, Licheng Zhao, Zijiang Zhou, Jie Liao, Bo Hu, Lingyun
Zhu, Yan Chen, Construction and Application of a Regional Kilometer-Scale Carbon Source and Sink Assimilation Inversion System

(CCMVS-R), Engineering, 2023,

13  https://db.cger.nies.go.jp/dataset/ODIAC/ T=fZU. 2018 £F Tl v2020b %, 2019 FELIFFIFBSEHE% Basu and Nassar (2021)

enodo.org/records/4776925) D75ETHIELIEBDZERAL.
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Janardanan et al. (2016) DFEICEILK o, DASITFEHEHICRI T 22858 (GOSAT) & UNFCCC D
IREETHIELT ODIAC ICKBFBEHEDHE (B4, hE. XKEH)

Japan (2009 - 2019)

CO2 Enhancement (GOSAT, ppm)

0.2 0.4 0.6 0.8 1 1.2 1.4

CO2 Enhancement (Inventory, ppm)

US (2009 - 2022)

o
o)}

o
N

CO2 Enhancement (GOSAT, ppm)
o
o

0.2 0.4 0.6
CO2 Enhancement (Inventory, ppm)

XI>
Janardanan et al.(2020)"° [C &k D GOSAT & — 9 %
AVN—REFIVICAAULTHELEAEBNHIHE

E RET T —9IETRESNEHEET —9IR—-2
(EDGAR) Z, ZSEHATIC UNFCCC [CFREULIIETH

China (2009 - 2022)

CO2 Enhancement (GOSAT, ppm)

0.2 0.4 0.6 0.8 1 1.2 1.4

CO2 Enhancement (Inventory, ppm)

[EUTCHRHEDEREDEZ LT ORISR, RE
DHE. R, HEGEF, SHABEHEERELD S/
SWthiE, FREOIEKR, FEIR. A VRRE, P
AEDHL D FTERERI BAEVMIE TH B,

14 Open - source Data Inventory for Atmospheric Carbon dioxide (ODIAC v2020b, https://db.cger.nies.go.jp/dataset/ODIAC/DL_
odiac2020b.html; DOI: 10.17595/20170411.001; Oda and Maksyutov, 2011, Oda et al., 2018)

15 Janardanan, R.; Maksyutov, S.; Tsuruta, A.; Wang, F,; Tiwari, Y.K,; Valsala, V.; Ito, A.; Yoshida, Y.; Kaiser, J.W.; Janssens-Maenhout,
G.; et al. Country-Scale Analysis of Methane Emissions with a High-Resolution Inverse Model Using GOSAT and Surface Observations.

Remote Sens. 2020, 12, 375. https://doi.org/10.3390/rs12030375
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B XIVDARRINBHHED GOSAT HEELSTRRIEDZE [Janardanan et al (2020) fig.3 &KW, TS5 TEFHAN%Z

— B 1o

Flux correction -anthropogenic

180° 120°W 60°W

P —— —

120°E 180°

-0.008 -0.004 —0.}001 0.000 0.001 0.004 0.008

Figure 3. Flux correction b by inverse model, averaged for 2011-2017, for anthropogenic categories. The units are in g CH, m? d™.
Note that the administrative boundaries depicted in the figure may not reflect the actual political boundaries.

ErZU. BURIVDOFMB@BITZERL. I5IC
UNFCCC [CEEMRB UM YRV NUREEDHIEE
DB ZETIESEETD. TNSDEIF. £ THIFES
EDHFEANTHBDENHIALIE. HFRDXT VHEH
£ i 5 hEFXTOHHERZIRNT S, HiTZXEE

LIcWITNOED. “Uncertainty” IDOEUE " DA H.
Posterior-Prior(Anthropogenic) HDEUE "7 DIEXHEKR
DH, KELVLSH, BABEEHRSBEDEFRESHEN
[CHBZLICTED,

XIVHHE HUANEDER  ARBHWXY VERHED. RAIEE #REMEDE [Janardanan et al (2020) fig.4

&b —ERHR#E ]

Table 1. List of countries with annual emission (natural or anthropogenic) greater than 2.5 Tg CHj.

Annual prior and posterior emission for total, natural, and anthropogenic categories and their percentage

difference after optimization are given. The final row corresponds to global values. Country codes are

listed against country names in the appendix, Table A2.

Country Total Total Percentage Natural Natural Percentage Anthropogenic Anthropogenic Percentage Posterior-Prior  Uncertainty

Code Prior Posterior  Difference Prior Posterior  Difference
CHN 52.0 13.5 5.8 6.3 7.7
USA 51.6 7.9 259 8.8
RUS 7.8 5. -55 132 =27

Prior Posterior Difference (Anthropogenic) (Tg)
54.3 15.8 8.6 8.6
27.8 29.8 7.2
34.2 31.9 —-6.6

16.4 0.6

BRA 5. 23.3 9. 36.1 s . i i

219 9.9 25.2

20.1

16 GOSAT #AEDIRZ=SEE

17 ANREROXIVHEHED GOSAT £HAIEN'S . FEH UNFCCC [TIRHEUTcA YNV NUIREZSDHMIEZS | e HF. EOHFDHRE.

AEDADREBELBARETNTEZRT
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LE®DESY, Janardanan et al. (2000) D £ ER 7
HORBR (2011 ~2017) [FREDHETHZHD
O. EfETEDEZRDOERF ORI IL—TH
SHERINTVD, FIZE. PETEHBEN TR
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DHEBEHBSNTUND, Ff Lu et al. (2022)”° Tl
GOSAT 7—% (2010 ~ 2017) ZAEWLI=IEXDDDA
YN=T3avETV, KE - HFY - XF2TICDONT
BEDERIRESEL)AERHEEDOHTEEIFSN
TW3,

GOSAT F—9%ZHW . EEEHIER T S HHEHREEDTHEZIE

FICHE T -9 =EAUCHHETMICE. HES
NIcHEB RO BN S HA NI UBEESH TRV &
BIEEDEEHZEEFRLRE, HILHYIab—yavITib
BERBERILTEFENTVDEFEA RV, ZIT.
BAKAEG. BEQRENRARBEHOFER MG EIC

BEMEFOR EEICBVT, SMLHERNRUEEE
1B, SEOEEPHAIIEE THDHICHFNGR
F—IR=RICENTTRVEEERDER. HEHA
ZH5T I IOt EERRAIPY Y FEBIOREEFICK
D, SUEABHIHEZIEELU T, GOSAT YU—XD
TF—9 LB T DEEZESIEL TS,
HEDOHRELT, EVIIVEZWRIT GOSAT
[CKDCOo, BEHEHET it ZFFE L. Watanabe et
al(2023)” ELTHKRUE. ZORRIF. EVIIVEH
2023 £ 11 AICREUEE 2 CIfREE#HEREE (BUR2)
(CHFA TS THEHRAT—IZAL CO, HiHE

DEt LERMMIBE SN, BARICIE. Watanabe et
al(2023) [CBVT., EVIIWDIRILF—EII—D
CO, HEHEICDWT. GOSAT BIEF—9&FAL. K
K[ERET IV, BT, tSRBENFEFICKDHBIT
BREMELT CO, HIHEZETEULBERN. £=0O
BUR CEVIIVEFINERFEDIRESEES 1.5% D=
T—Hll, Fleo AREDTZH D FER GHG
BEH E 7 — 9 X — X [The Emissions Database for
Global Atmospheric Research (EDGAR)] &DHETIE
L2% BLWERIBESNIc. INSHRBELL—HUE
Z&lE. CO, BEHEHEICHIF D GOSAT F— 9 =iEH
UcHtst DB Z RS I3 TR EVIIVENLR
HTF—IRBRENSEBELEIRILF—EII—ICHBIFTD
CO, BN, BERHFHETINTNBIEZRLTH
W, EVIIVEORSEENRIZENISEHEEDF VRS
EERBOTVBEEHETES.

18 Qu, Z,, Jacob, D. J., Shen, L., Lu, X, Zhang, Y., Scarpelli, T. R., Nesser, H., Sulprizio, M. P., Maasakkers, J. D., Bloom, A. A, Worden,
J. R, Parker, R. J., and Delgado, A. L.: Global distribution of methane emissions: a comparative inverse analysis of observations from
the TROPOMI and GOSAT satellite instruments, Atmos. Chem. Phys., 21, 14159-14175, https://doi.org/10.5194/acp-21-14159-2021,
2021.

19 Cusworth, D.H., Bloom, A.A.,, Ma, S. et al. A Bayesian framework for deriving sector-based methane emissions from top-down
fluxes. Commun Earth Environ 2, 242 (2021). https://doi.org/10.1038/s43247-021-00312-6

20 Lu, X, Jacob, D. J., Wang, H., Maasakkers, J. D., Zhang, Y., Scarpelli, T. R., Shen, L., Qu, Z., Sulprizio, M. P, Nesser, H., Bloom, A. A,
Ma, S., Worden, J. R, Fan, S., Parker, R. J., Boesch, H., Gautam, R., Gordon, D., Moran, M. D., Reuland, F., Villasana, C. A. 0., and Andrews,
A.: Methane emissions in the United States, Canada, and Mexico: evaluation of national methane emission inventories and 2010-2017
sectoral trends by inverse analysis of in situ (GLOBALVIEWplus CH, ObsPack) and satellite (GOSAT) atmospheric observations, Atmos.
Chem. Phys., 22, 395-418, https://doi.org/10.5194/acp-22-395-2022, 2022.

21 Watanabe, M., Oba, A,, Saito, Y. et al. Enhancing scientific transparency in national CO, emissions reports via satellite-based a
posteriori estimates. Sci Rep 13, 15427 (2023). https://doi.org/10.1038/s41598-023-42664-3
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B. E_OBUR EMTFIIVDF—TIICDVNT, MDIRFIER
DIEFEHZRITDDT. COMDEBHENT 95% DERTEDIE
HEFENTVREEZSND,

RE. ATz, DARFRIV, AYTRAI,
FILFR, 9IFRAIY, MUVIAZZAIVITHUTHE
BRULTWS, DARFRIVIF2022F108IC. B
YOI (& 2023 £ 3 BIC MOU Z#F#EL. IBXR. &

. R o — IV DOHELE
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2023 D G7 ALREBICHNT., HFEDEENR
HRABEHEDHK 70%EHRDIRIVF—HEED 3 73
D 2 ZEH2EMIE. BHRRRBITORHDHFIYRE
HORFHRICAIBLTWDES Nz, EBHICBVTHE
HEHEZHET DL, WRWGHEHEDHETD.
EFRER DO RICEICE>THEMNTH S,

Kuze et al. (2022)” (&, tFR. =21—3—7. BRZH
6 DDKREBHNSD B LFEHHEZ GOSAT DT —
IJZFAVWTHEL. {tERFIEEEZDEICESNTE
AURVNIEHBRUIZ, ZDRR. KEHHNSDHEH
SHEIC. GOSAT F—I&FRATEDIEZERULH
HEBEDIXSDEENA TP RAZFHST(CF. BRT—9Y
HZBPOL. CaREORRREICHEHINS "
{EE2BHR (N0, DEFERAICELDNVITSIREDY]
PFRENHRETHDELTNS,

SR Watanabe et al. (2023) &, EVIILDIS
VIN—BRIVHAZERRIC GOSAT D 14 DI —4YhE—
RICKBDEDEFRNSBONT—IZPNEL. Fe.

FIRSEBREZREURRZED TN D,

S#b. BAROHAKM R U@EAEMZEAL T,
& FEOQA VRN OFERMEE EANEBULTNL,

EFiCHh FERRICIRE T — I EBICHTE U ZEER
FREFRCHHEBHRZEHEMAALRE 3 RTATILZEE
EXET IV WRF-Chem ZHHIHAATERA XBIDT U —>
BARIC K BT ET ILZERUIC, INSZEFRLT.
DS VIN—=NLREEHNSDERE Co, BiHE% GOSAT
BEHAT—INSHELUC, RIC. COHTEBEZE
FRAUT. EXEEPHSRBENINRZEIZTSHILT.
EVILEEHISOHHEZEZ ICHEERHET U,

EVIIEBRIC, ABBEHENED T ZAETD
HHPRSNTVZIHEE. HHICHITIEEEDED
AL, BX2AzEAN—9 3 LEEROmA ZHy
BOE THRNGHET ZTREC T 2FEDRRNED
CEZEHFLUREV. oo REETHO IPCCDE 7
RREERESOLRICTBWVTIE. [#BMICEET 2455
REEZ] OERDFTESNTSY. BAIE. GOSATIC
FBEINSORENHREZERALT. ZNICEBLTV
Efely,

22 A. Kuze, Y. Nakamura, T. Oda, J. Yoshida, N. Kikuchi, F. Kataoka, H. Suto, K. Shiomi, "Examining partial-column density retrieval of

wer-tropospheric CO, from GOSAT target observations over global megacities,” Remote Sensing of Environment, Volume 273, 2022,
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Wang et al. (2022) *® Tl& GOSAT F— I EBEHR
HRADH LEBIT —9=TTIC. ESEEDEREE >~ /\N\—
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F. BIOSEEXY VEEEN EINER(CH S PEILE
8 (GDOE®D “NE” DEH) TlF. GOSAT DTF—IFH
MSEHUEX Y Y DIFIHEDFLZEHDIEG (T
DT STDALVIHR NG CH,) HEMIEDRARAR
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S E X HBOSERENSORBIMNEIINDE
LTW3,

GOSAT F—9EICKDHED 2010 ~ 2018 F£D
X9 VHIHEDHTERZR.

PEIEREE (NE) [CEH1FD GOSAT F—IHICKBDXI VHHEHTEBDEIZNE (FLVY) BLUXA
HZR (NG) BIFRDX Y VHHHEHEE ( L) EZDFEBINE () (WIFNHEDREDER) .

NG CH, emissions
Total CH, emissions

CH, emissions (Tg CH, yr')

NG CH,
Total CH,

NG CH, emission changes (Tg CH, yr)

(144 YHD B)) sebueyo uoissiwe YHO [eojoL

23 Wang, F., Maksyutoy, S., Janardanan, R. et al. Atmospheric observations suggest methane emissions in north-eastern China

growing with natural gas use. Sci Rep 12, 18587 (2022). https://doi.org/10.1038/s41598-022-19462-4
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HEZRUDGEDUEZL T, KARIHZLEFET
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B OB DD KD SN S,

B JtFIRSEEEEOFTY (10 A~EF9A) XIVRHE

GOSAT L4A Methane Fluxes (V01.07)
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24 NIES website (URL: https://data2.gosat.nies.go.jp/gallery/L4A/fluxts/fluxts.html)
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ZEZOS5ODOBEICKIVERBIL. T—IEREITEDED
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(F2EEEE - it LAY F 7y F—I% 2009 ~
2019 D 10 FERH(C 15,000 B _EET@# T Z1To
12 ®, EOICRAMICEDREMDRARBEDEFEINE
DFHE T IFMZE R P AMAIC K BRI 7 — I BERLT
AF-N

I OFBICKIREEEDNKEVEFICKLS CO, DI
N EDFHEEEN A LT BHEHAFIND, IN5D
SEEICKY. I7OVIVEBENSVME, #E &
HTOAEMBED T NHAKREL TROPOMI (F—IH(F
GOSAT O 1000 &I E) DF—9 & GOSAT ZHWT
HESNTVD %, TOLSIC. READ OEBELRERR
Z I TV S GOSAT (&, HRDRENRARAET—
IJDREMEICHERMULTLD,

BE  RKER/\NIMTD NASA, ESA KU JAXA ICKBDEBEEADFEF JAXADITTHART KY))

25 Inoue, M., Morino, I, Uchino, 0., Nakatsuru, T, Yoshida, Y., Yokota, T., Wunch, D., Wennberg, P. 0., Roehl, C. M., Griffith, D. W. T.,
Velazco, V. A., Deutscher, N. M., Warneke, T., Notholt, J., Robinson, J., Sherlock, V., Hase, F., Blumenstock, T., Rettinger, M., Sussmann, R.,
Kyro, E., Kivi, R., Shiomi, K., Kawakami, S., De Maziére, M., Arnold, S. G., Feist, D. G., Barrow, E. A., Barney, J., Dubey, M., Schneider, M.,
Iraci, L. T., Podolske, J. R., Hillyard, P. W., Machida, T., Sawa, Y., Tsuboi, K., Matsueda, H., Sweeney, C., Tans, P. P, Andrews, A. E., Biraud,
S. C., Fukuyama, Y., Pittman, J. V., Kort, E. A., and Tanaka, T.: Bias corrections of GOSAT SWIR XCO, and XCH, with TCCON data and their
evaluation using aircraft measurement data, Atmos. Meas. Tech., 9, 3491-3512, https://doi.org/10.5194/amt -9-3491-2016, 2016.
<REF: https://data2.gosat.nies.go.jp/doc/documents/ReleaseNote FTSSWIRL2 BiasCorrC02 V03.05 GU ja.pdf (in Japanese)>

26 Balasus, N., Jacob, D. J., Lorente, A., Maasakkers, J. D., Parker, R. J., Boesch, H., Chen, Z., Kelp, M. M., Nesser, H., and Varon, D. J.: A
blended TROPOMI+GOSAT satellite data product for atmospheric methane using machine learning to correct retrieval biases, Atmos.

Meas. Tech., 16, 3787-3807, https://doi.org/10.5194/amt-16-3787-2023, 2023.

27 https://www.eorc.jaxa.jp/GOSAT/GHGs_Vical/index.html
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