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Verification of the Difference between GOSAT and TCCON COz Column Amount Data
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Synopsis

The difference between GOSAT and TCCON XCO; data (AXCO,) was verified. The
result shows that bias-corrected version of GOSAT XCO; data still contains bias at each
TCCON observation station which is large enough to cause a serious error to the
estimate of carbon flux when the data is used in the synthesis inversion method. The root
mean square of AXCO, shows a significant correlation with the root mean square of the
difference of the height between GOSAT data and TCCON station. This correlation may
have the potential to further correct the bias of GOSAT XCO; data.
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1. [FC®HIC

REHIZ I 5 iRk iR 3% (CO2) D i X3 m o
—®EWM S TIY, ZOREDFEITHERBE OS5
EEhzbleoT e THINERZEDTND.

KEHCOAH MO EFR i NHTEBNIC X 21ba%
BLOBREETH 503, FHIT X - THlH & A COED
W, REHFIZER L TEBEIN TV DIXFEEH LT
KPEZIEETh D, B0 ITilEECkE L AERR (AE)
Lo THIRENTWD EE 2 5 TW5(IPCC,
2014)7%, FDFEMIC O W TIXE RN S,
FRICHEAE IR OB REOEEEEZZ T V0,
KR L DRFAHIIAF 2 ZBE DK Z  FEAMAEE L
EENTWD. BEEARERNLDCO27 7 v 7 A% IE
FEICHIBT 2 dII KRR L DIRBZTHD T 1 & 2 & 1F
U< HE L, & 53D RK T COE B % T4
HTEICHORDHIFETHD.

HMEmMMNSDCO27 T v I ARWETDHE T
Ta—FO—2ZHiRiENH D (Gurney et al., 2004;
F M, 2015, 2016) . ZOFIETIERKEHXEETT VIZ
L BCONEENATDY I = L—3 g EENBLIAE
W bIEL 2D X577 T v 7 A53H & W fRATIZ X

o THEIET 273, IEMERHEE D 7= DITITCO E DK
B PEZAT OB A HERFR T L& 5 R BE T
ML WD EMEFE L. L LBSEITITEH
HOBS RN TFAELTRBY, 77 v 7 AHEER
FEDER LR >TWND.
COMEREIN—FTD2bDL LTHEAENDD
2, BEBN L EHINZCOARET —F ThS.
ZOT—HIIRAENORE (XCO2) & LTEH I,
T EOESBHNICHARTREEIZS 20, BLHLE
DZEAMIRICB T HIRET — 2R3 BN Z LIk
D, TNEHNDHICLYFEEILDZ T T v 7
HEEREOW EXR#FFI L5 (Maksyutov et al.,
2013). LML, ZOTF—ZIZEAA T ARFELT
BY, ThANMEEBERN EORELR>TWS. fi
EEMNC E HXCO2T— X DA T AFHEIZDONT
IZZNETHHERIT LN TE Y (Wunch et al.,
2011; Guerlet et al., 2013; Nguyen et al., 2014; Inoue et
al,, 2016), BRIE4, ENZERBERTZERT, FHMLZAZATSE
B HEHE 1Z X 5 GOSAT (Greenhouse gases Observing
SATellite, IEES R ABREINHELE WsE)) 7
7Yz 7 FTIE, Inoueetal (2016)% &1 L 7= FiEIC
KV, NAT AHESNTZXCO2T — 4 Z AL T
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% . GOSAT XCO:F — ¥ D N A 7 A FEAl i
TCCON(Total Carbon Column Observing Network)ih
BUANZ L DXCOT—H B EMEL LTED, AT X
DR & M IEIZ 2 THOTCCONBR SITHRIT BT —
ZarOEFELEHIZL TThLTWd. H1(2019)133
2>FT O TCCONBLH ST S VW TV02.755F — & DT
BT A, FR2DFTHCOWTIHEARE LTRE
INRA T AR TNDZ -7z,

AW TIL, GOSATHIZ B+ L O TCCONHE -]
HIZ XD XCOT—F DERIZONT, TTO
TCCONBL AT DWW THA, E2 DA IED ATREMEIC
DWTHRFT 5.

2. FERT—%

2.1 GOSAT XC0,7—%

GOSATIZTANSO- FTS (IRZEZNFE T A EHl& > V)
ZHSE L TR0, LT13:001F 3 D KB IR M [E] ) ki )
ZJRE LR 5, HEREE CRET L7 Kb 0
WERNEEZELTRY, TOWINALY Fn
HCOAMEREXCO) M EH I N TN D.

B A N7ZXCO07—4 (FTS SWIR L~127°1
47 1) IXGOSAT Data Archive Service (GDAS) D ¥
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RSN TWna5,

2.2 TGCON XCO,7—#

TCCONZm ¥ =7 hTCiX, 2 &I, il
HmEINT-E Y 2 Bz m T CAST D KB
ERMEEBIE L, XCO&E T 5.

BT < AFHEZRIE T 2 o CHigm 7 v
NREOEEEZZ T TRRUTL DRI - BELOBEL
e, TERBLHNZR O C X0 IR 7 MU i RUE O
EERDLENHEDEO RIZBWT, BRI E
B LY H 4 T AOERNT - &7 <, TCCON
XCO:7 — X 13 AN L DXCOT—F DA T
AFHEOIEAEL L THOWLNA TN,

AHFFETiX, TCCON Data Archived %A kX b,
GGG20147 — Xt v & ¥ 7 m— NL T, GOSAT
XCO T —Z OFHIIC AW, BT —% ¥y Mg
FNTWHEHAOHEIIMATH D (Fig. 158) .

3. MRiTFX

ABFFETlX, GOSAT L TCCONDXCOT —# Dk
BEITH 729, V02750 V—2 / — I (GOSAT Y 1
Vx7 b, 2018) D~ v F T v IR, LTFD
KXV T — 2 ORI EIT- 7.
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Fig. 1 Location map of TCCON observation stations.
(TCCON Data Archive Homepage; https://tccondata.org/)
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ZORER H REICFLT .

4 HREER
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v TR T — 2 OB EIT o7, TORER,
B SN T — 2 BREF DR VBRES, T—
2 WIS VARSIl 72 20 WL IS DWW TIEBRSA L, 19
DB EIZ OV T, GOSAT XCO2& TCCON XCO ™
ZZ(AXCO,) DfFEHT 54T > 7=

4.1 TCCONER:BI m&E®D AXCOIZDLNT
TCCONL M #1258 B & 72 XCO2T — & D — 43
L L, Fig.2iZ, Lamont (36.6°N, 97.5°W) (Z81F 5
(a) GOSAT XCO2 (V02.72, #R\\*~—% —) & TCCON
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GOSAT XCO: (V02.75, #\ *~—7%—) &TCCON
XCOz2 (FW+~v—H—) B LUV(d) AXCO, (V02.75)
DOERS7 1w N &R T, Fig. 2(b)(d) DA HlIC F L &
FUT2AVG.ITAXCO, D EAXCO, TH v, #igh Lo
NAT A Y T 5. ET-RMSIZAXCO,D —F -

SEH R /(AXCOZ)ZM@ v, TCCON XCOx% ¥z L

72GOSAT XCO:D X5 2& DR E X &/R7. AXCO,
DEHERETIT RV LIZEE SN Y. GOSAT
XCO2D /XA T ATH ERIED Y Y — 3 )LfE L Y
77 LU RAEDOZEAPsE BN E N ER ST
V% (Inoue et al., 2016)7%, TCCONRHI S 48 O figfr <
b FNITHERTE, VOI5TIIELSAHIESh TS
(Fm, 2019) . LorL7ends, Fig. 2(dicHhohd
X, KRELTRERNLSTANRE > TS,
Table 112, 19O TCCONZLHI Sz >\ TRH T,
AXCO, DYl & Z Y FIRZ T, V02.7512
DNTIE, V02.72 & il U TifisHE S /h S < e o 72
EIFHE T, WICKREL o lITRLTTRLT

H5. Table LIz L B &, 1908 DB A TILIC
NRATABRKEL o T0D EVWHIFERN M. F
7o, MEICE D R T ARNES L o ZBAETY,
MR TLlppmEZ B X 5 54 T ABEIKR E LT > T
Wiz, 0lppmA—F — DA T ATH MK LD
7Ty AOHEICERREEL KIFT LV D
(Reuter et al., 2014) 6, 5 Y, 7 T v 7 AHEEREE D H]
L DZIZIZITCCONBLH HmED ZNTETFT DAL T R
5B IDICHESNDLERH .

4.2 AXCO&IEMEREDHEMBICONT

WIZ, Table 1T/ L7190 TCCONE M A IZH1T 5
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(GOSAT XCOx7 — ¥ DEZ Y LI b D) L&
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BI&#~7=. Fig. 3132 T, (a) AXCO, D ¥l
LS, (b) AXCO,DF-HME & S, (€) AXCO, D
TIPSR LR, (d) AXCO, D RS
BEMmEEDHEFRE RTHAK CHS.

Fig. 3(a) CiE, MHEROIME TIXAD AL T A%
AL, R TIZANSEE TIREWVEEZ R L.
2R L TEHEOHBENRA LN SN, JLEEROEIH
RIZ T BRAVIZAH B I AR BRI 72 5. TCCONBLHENIZ
DWT HHERDCOE D E B & FERIC, Bk T
VP BRSO AR BE DB 3D A,

Fig. 3(b)(c)> 7' & » MEIZ DWW T, @& W B IR
ORI T.

I #% OFig. 3(d)I >\ Tid, GOSAT XCO27 — 4 &
TCCON#IMI R & DEEZE L, AXCO, & ORI kK
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ZR3H 2 OFTE LB R TIIRBEN, S%HEL
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5. F&H

GOSAT 7 2 BL1Z H 5 < XCO2 7 — # (V02.72) &
F DAL T AHIEM(V02.75)12-5V VT, TCCONH L
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SHICHEEZED TV EZ.
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Fig. 2 (a) XCO;, of GOSAT FTS SWIR L2 CO; V02.72 product (the red ‘*” marks) and TCCON GGG2014
data (the blue ‘+” marks) at Lamont. N is number of plots. (b) AXCO, (difference between GOSAT and
TCCON XCO, data) at Lamont. “AVG.” is average of AXCO,, and “RMS” is root mean square of AXCO,.
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(a) and (b).
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(3) Mean AXCO2 at TCCON Station (ppm)
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Fig. 3 Scatter diagram of (a) mean AXCO, vs. latitude, (b) mean AXCO, vs. root mean square of difference
of height, (c) root mean square of AXCO, vs. latitude, and (d) root mean square of AXCO, vs. root mean
square of difference of height. The AXCO, is the difference between GOSAT V02.75 XCO, data and
TCCON GGG2014 XCO; data. The latitude is the mean value of the latitude of GOSAT XCO, data. The
difference of height is the difference between the height of the GOSAT XCO, data and the height of the
TCCON observation station.
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Table 1 Average and root mean square values of the difference between GOSAT XCO; data and
TCCON XCO; data at TCCON observation stations. As for GOSAT V02.75, the red value is larger than

the V02.72 value, and the blue value is smaller.

GOSAT V02.72

| GOSAT V02.75

TCCON Station

AXCO, /Eﬁﬁy AXCO, /Eﬁﬁy

Bremen, Germany 0.736 2.044 0.858 1.854
Pasadena, USA -0.246 2.126 -1.090 2.235
Darwin, Australia -0.647 1.663 -0.360 1.458
Edwards, USA 1.797 2.620 0.882 1.966
Garmish, Germany -0.077 2.732 0.219 2.540
Karlsruhe, Germany 0.316 2.204 0.690 2.175
Lamont, USA -1.447 2.241 -0.680 1.660
Lauder, New Zealand -1.365 2.450 -0.447 1.792
Orléans, France -0.244 1.875 0.300 1.833
Paris, France -1.249 2.485 -0.914 2.315
Park Falls, USA -0.510 1.959 0.039 1.799
Rikubetsu, Japan -0.351 2.136 -0.073 1.924
Saga, Japan 0.533 2.370 0.499 2.057
Sodankyla, Finland 0.121 1.652 0.256 1.604
Tsukuba, Japan 1.187 2.585 1.032 2.360
Wollongong, -0.921 2.634 -0.492 2.392
Australia

Zugspitze, Germany -0.786 4.751 -0.767 4.527
Bialystok, Poland 0.335 2.171 0.808 2.190
Jet Propulsion -0.228 2.245 -0.701 2.097

Laboratory, USA
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