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GOSAT D E2#HEBIENM A E KX EE CO,KE
At == T 4K 45 1iE

AW, AR, BE, TR, XFEE?,

) g I 2

1 R TR 2 5 E {5 B T AR 4B, £E1E 454000,
2. B EL A B A B2\, F N 450003

7 E:  PEHX KA CO M X AR ARAA EE A, A SCHET H AR GOSAT T M I LT 41 CO, HY KT
R, X 2010 4:—2016 4F v [ K fili 125 CO, e & 1) 43 A0 S AE AR Ak R Balb AT /3 AR5 o I R G B 1) i ik
TCCON ¥ £5 CO, WL Xt GOSAT CO, B AT RS BE 46 0IE, &5 R %M, GOSAT CO, R KR ARSI, HIXF TCCON
CO, 22 4 — 1.04+2.10 ppm, P AIAHIC R B4 0.90; FIFH [ M X 7 4 A9 GOSAT CO, S EL 4 43 A F 7%tk
R, CO, MR R E B A 16 P [ AW T — VTR — LBt X, U S X ) g — 0L —T e —BRpE X #=
20164F, HEREHLIX CO, i 88 1k 400 ppm; T EIK R CO, T34k B 22 S b i B AR K 3, DL 2010 4F 1Y
387.76 ppm G F] 2016 4F114 402.18 ppm, FHIARLN 231 ppm/a, B & TRIHSERT-EIKT .

KRR COMEE, /M, COMFHKAR, TEKAH, GOSAT DA

SIFiEE: WBZhE, BRI, H3iE , ZAUM, XIS E, #361£ 2020.GOSAT T 2 B4 I T vh [E K B L 35 CO, ik B Bt 2 T (L4 4E L 18
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15 =

CO B R EE MR E R, AT HEATL
K, BT AIEESIIE, CO,MT=UARIRE L
(XCO,) M 280 ppm | J+F[ 1) 2013 4 1) 396 ppm,
CO, VR B 1 R B i) 1 IR 28000, 3001 ok
YR R SN - T b ) BN S NG, I 2 A R 1
Bl (IPCC, 2007, 2013). b #00 K<
CO, W A BRI G AR A 2 M, 5 S 4> Bk RS
CO, R IR B HAZ A a3

b 3l 2 A UL N0 B i L o 0 AR i AT R 0 R
SCOULIN , SR 17T 4 35K b, 5 3y 520 A s i HLAS 1)
A, Al LI B R B X RUBE 1Y CO, vk i
L GE A AR IONIENE (Gurney 55, 20025
Stephens 45 2007; Hungershoefer% , 2010). it
R, TS COMPEA 18> CO il i
IS E P (Rayner 5%, 2001; Houweling 55,

i HHA: 2018-08-08; FENZA: 2019-01-09

2004; Millers, 2007; Chevalliers, 2007), B.%
h— A EEN R CO, WM FB (KBRS %,
2015), JERH TR BA, WIS HM CO, Mk
FE. HARRZEE BT 2009451 A . 20144E7 A%
SN GOSATHIOCO-2 LA ; FERT20164F12 A
KTl DA, HCo, DA BA R &4 .

rhE 3 X CO, HERCE B X4 I AR Al e [ P
WA =AM, [ bRt 2 il iR = AR HEL
IR 2 %) v R 2 U T P R Al R it o
X A ERAS AR AR L R IRR 5 . R BAETF-E
YRR DR AR E [ b X1 KR, CO, B 53 43 A B HAR
EFRIF A T EENE L. EHRE (2002) 4
B 1 1991 4E—2000 4F rft [ K Fifi 125 v CO, AR IS e
JE W AR A SRR BT % (2010) ]
AIRS 7 iy &7 T 2003 4E—2008 4F- H [ X 3% it /2
T2 COMREELE SR, o T HWR A %
W RIRARRAE s QuiE (2013) FIFHBAAS K,

BEETE . WA ARFIEES (45 182300410113) 5 TATRFHE T R4 1524 (455 . B2017-08)
FE—EEE AN L, 198044, I PRI, BF5E 7 ) A K A2 . E-mail: anjiel030@126.com
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S AULIEE/HT T 2009 4E—201 1 4F [l b X KR
CO, A3 AR AE S AR 3

Sk X AR ER AR AR A, T B R 2 4R
] b X KA COL 23 3 A SR O, R i
W1 COMRE I 2 AR FL R . EXAEIE = T, A
SCHIH H A GOSAT T3 Z4E R CO, LI A 4,
71 T E ML IX 2010 4E—2016 4F (1 K S, CO, ¥R BE Y AF
FEAER, PR T E R R 25 3T 10 4R RS
CO, M FE A A i 2l | X R 22 S5 R AR Ak i S AR 1E
AT FT RN [ SR AR 28 5 K J R 7 KPR 45
THHE — R W FLS S 48 0 A

2 BRSO

SIS L X AR R CO,L B 2 43 A AR Ak
FRAE, PEHL2010-01 % 2016-12 3] GOSAT TL /&
JE I 2T AN BEVO2.xx MUY CO, — 2= i VE A i 58 X
o BEAL, HARIER G GOSAT XCO, B 5 1Y i
B, S5 R L TCCON sl 5 WL Y CO, B3k 5631
T GOSAT /= RS o

2.1 GOSAT XCO,#iB&

HAS GOSAT /2 25— L T H PRI
CO, OGS LA . GOSAT FU%ILIAE &5 1 M 666 km,
FRLEHER 1418, [RIEEMI A3 d, H E#EW
TANSO-FST & & 2% J& — 53 i skt T AL, T3k
3 3P L AMNE ) 22 P B (0.76 um, 1.6 um FlI
2.0um) F—MLLHMFENEEL (5.5—14.3 um) By
WCHED T . TANSO-FST BB 74 15.8 mrad, X
o7 i ARV T g B R “BRIER” EA% 10.5 ke
TANSO-FST 45 B 8 't i I 3% A 4 26 4k 2 v] 3145
XCO,/= 4 (Kuze %, 2009),

GOSAT 5 I 214 CO, — 2% 7= il /&= GOSAT #1 55,
ML B AL 2 Y XCO,, B HI GOSAT B HLH 34
ST 21 A W O 1 R SR Al 3T (Rodgers %
2000) MY kR SR . GOSAT % P 41 A e ik &
2 UBBR SO A TR AR B, FRA AT T R T = )
WO, FESRBUE IR MR b, R w4 T
TR KAXCO,, fe)a e Fim Ry, 4542
KEMIXCO, 7 (YoshidaZs, 2011, 2013), £t
B, VO2.xx A XCO, 7™ il AS BEAT 1 B R 3R
. ZHIEE TCCON 35 25 XCO, B 80 1E, GOSAT &
LT A VO2.xx R XCO, 7= i 1 s 2 Fb 14 2 53 3]
A —1.48 ppm 12.09 ppm (Morino %5, 2011).

22 WRF*E

H I Hi 2L TCCON XCO, 4 5 1iF GOSAT XCO,
FEAREE, SR TR XCO, 77 AR X6 T 3 35 00 0 ) SF-
10w 25 d e FLARE 22 s HIOR A 2 T8 7 i) o
o, 2 2 TR 7 A X UL 1) 2% S 1)
PUE, A A (1), brifE2E R AR EN R
2N

d= i(cxi - Txi)/l )

A, GXJ& GOSAT XCO,ff, TX J&Hb K TCCON
XCO, MM, n ok 132 5 M 3B 3 VU B i 4. A
PAFXCO,ET A, #H— s haZE: 3—5H
W hEZE, 68 HNEZ, 9—11 Mk, 121
— R 2 AR 42, XCO,ZE T8 SFUT
5

SF:ri‘SMi —SMM/n— 1) 2)

K, SMIEXCO,ZEWIA, niERZETTEL

GOSAT XCO, 1Y %5 8] 43 #E #2424 10.5 km, 7E
TR CO MBS AT, 25 KA Co, i i 3
e, P R R IX CO, e 43 A SR R /N
2.5°%2.5° [ 73 [AlA% I 43 BER . Y 1HIR XCO, 48 M 5
Pt , AR XCO, ML A5 28 25 B K H K] 23 B A R 1
9

3 LER5E
3.1 GOSAT XCO,H) 5 EIRIE

GOSAT XCO, ™ fify (K5 BE 56 AN 6] Joz 18 B v
(AR G, X XCO, 7= b A R AR 2L, Ry
PREAS SC Al Y TLE XCO, 7= S i R, AR SOk
H Hi 2 TCCON 3 5008 (1) XCO, %% 48 %F GOSAT
XCO, 7 i BEATHRAIE . TCCON M KL%, i i) B -7
B ETEAL (FTS) FREUE I 21 /M B ) K PH LS
WOk, B TR AR R et i, HEA
B OGS S (0.02 em ™). TCCON HbEL 3k 55
K GGG A 3k F A 2 die /> — T 19 Jr 2 S B 4R
2 KA MM XCO,, HAHER MR B E,
GGG2014 Ji 1) XCO, K B 15 35 0.2%  (Wunch 45,
2010, 2011), B HREIE TR SR FE

R AR A A 7S 18] TS A] - DR E Y TS I 7 R b
FEWLI XCO,, PhHFE S, 5 i 304 45 B 75 FIAE Ry
25 [ UG BC 25, BEHR TR S v 8k s TRlEk, DA
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AL 35 AT 5 25 /INE R A B[] B v, 35 B 3 SO0
XCO, [ BHEAE Jy 50 UE XL HE . GOSAT XCO, 1Y 45 3iE
ZERIF 1, B2 TR R B R R R 21
144~ TCCON 5 pi A B TE 25 2 . R 1 T LUE 3],
TR i 5 M U XCO, R A RIFr—2bE, ™
R 52 R BRI I5 090, T2 2T 1Y XCO, Y i 22
BRIRAR, 1443k 2 R A 113k i AR 22 R A fl,

KM 2E (—2.43 ppm) 7T JPLuG 5 (34.20°N,
118.18°W) , f/Mi2E (0.02 ppm) {if Tsukuba ¥
M (36.05°N, 140.12°E), AT sl a5 09 - 34 22
5 —1.04 ppm, FRUEZEH 2.13 ppm. TR 1B
WEZSREKH], GOSAT R LL4b XCO, [ i B BA
B IRE, B RS CO, MR BE 40 A 5 A8 fb e
TERYRE ST o XU 5 A AR 5 (2015) BYBFFE A5 R —30.

#1 GOSAT XCO,H TCCON it E I
Table 1 Validate of GOSAT XCO, with TCCON site observations

GOSAT - TCCON

TCCON ¥ 5
miAn 2 dlppm FrifE 2% s/ppm IS0
Sodankyla (67.37°N, 26.63°F) 92 -0.42 2.04 0.92
Bialystok (53.23°N, 23.02°F) 73 0.08 2.36 0.84
Bremen (53.10°N, 8.85°E) 23 -0.54 1.92 0.94
Karlsruhe (49.10°N, 8.44°F) 40 -0.73 1.95 0.94
Orleans (47.97°N, 2.11°E) 92 -0.41 1.74 0.95
Park Falls (45.94°N, 90.27°W) 169 0.15 2.11 0.90
Rikubetsu (43.46°N, 143.766°F) 27 -1.72 1.74 0.96
Indianapolis (39.86°N, 86.00°W ) 64 -0.35 1.77 0.61
Lamont, OK (36.60°N, 97.49°W ) 446 -2.25 1.78 0.86
Tsukuba (36.05°N, 140.12°E) 126 0.02 221 0.71
JPL (34.20°N, 118.18°W) 111 -2.43 2.41 0.70
Darwin (12.43°S, 130.89°F) 215 -0.76 1.32 0.88
Wollongong (34.41°S, 150.88°F) 145 -0.85 2.01 0.76
Lauder (45.04°S, 169.68°E) 161 -0.93 1.78 0.88
ATl A 1784 -1.04 2.10 0.90

T n o RS ZEVUECAY B, d ol TR GHE XCO, 5 8 UL B4 2 5 IS (EL, s O d ORI RS, r O T S S LN ) A 56 2R

32 HEXMHHEX CO, K E R = 9 fHm4FE

K1 7R T 2010 4E—2016 45 1 K i b X
B2 R A XCO, 1 Z AR ME, Bl 4% M /Ny
2.5°%x2.5°, iR, EHLIX CO, Mk B (E %
Ay A e P E R R R X, e HE W — T O — %
O IX | S S DR R — W 6 — T g — Bk P
X, CO, VB = {E B &, XCO, ¥ 7K - ik 5
400 ppm, X5 24 Hb 9 A6 s T AR AL
BARKKER ., XEBXADEELR, TRIE
KPR, BT E, RRIEILLE CO,HEM
K, TolLBREVEIARE CO, HEM & 4 co, EHEK
185% (T4 %5, 2014), BT KR CO, <K
HEARS . SibAk, FEVGHAMAIHX, ANHHH
XD, Tl ARACEHIXTAAAR, COMREERAL, xXut
WL 25 5 55 Schneising % (2011) ) SCIAMACHY .

Qu (2013) 1 Zhang % (2015) F4 GOSAT ) WL
éljil:%g‘ﬁo

50°N

siltet
. 'i E{i”{‘
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= A
'
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1 sl

ZOON | wi b {4 “..::.._,
#HEE: Gsogeonts e s
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— I I mEES XCO,/ppm
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BT 2010 F—2016 4FH [ Kl X RS CO, Pk 5 (s
PR/ 2.59%2.5°, 5 [ XS TE A )
Fig.1 Multi-year mean of CO, concentration from 2010—2016
over China (gridded in 2.5°%2.5°, the blank was no data)
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HRAE & 1 XCO, o3 AR AR, IR 3 4> B AU 4
X: AKX (35°N—45°N, 112°—I122°E). B X
(32.5°N—42.5°N, 89.5°E—102.5°E) FICX (25°N
—32.5°N, 102.5°E—122°E) (i@ 1), #if7
AN IX 38k XCO, B 28 0 A iF o B 2 R 73X 34>
i IX CO VR B H BP9, I 2 el LLA
3AHLIX [ XCO, H ¥IE A —4F R JE BH R 47 2= 1
Bezh, CO,MEEN AR 1—3 A ik B &
K, FET—9 HHBERIRAR, X F 232 R4
BRGMEN ., EIERE S, Mg K%,
HEEERRTRFAER, Wl 7 RE A KA CO,;
MR, MHhiZ, CaEMNBERDN, KRR
Y CO M IR B I K. IIEITh e ] 15 3], 31>
X XCO, FH BEM A HLRHIE R 0.18 ppm/H , 1
B E BT T

K25 T AL B, CH3ANXEL CO, WAL
Gt BdE . 20104F—20164F, CIX A CO,HREIE
K, 15396 ppm, BIX I/, 4393 ppm, iX
B COMEEE s M AR — B . 3 IX
) CO, MR BEAF I A0 Y, 2497 2.20 ppm/a. 5T
WIEL, A XY CO, M Z= 1 il s R (4.01 ppm) ,

BIX R/ (2.49 ppm), FEZHIAEHMA S R
SRR CO, BIRZIR

410
405 |
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y=0.18x+386.37

(a) A X1
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K2 s 343X Co, H H{E)F )

Fig.2 CO, monthly mean over three regions in China

R2 2010FE—2016 FHEHAEMK CO,KEZTH ST

Table 2 Statistics of CO, concentration variations over 3 typical regions in China for 2010—2016

(A= ZAFY {E/ppm A ¥377 % Ippm AFHEK A/ (ppm/a) s /ppm
A(35°N-45°N, 112°E-122°E) 394.10 5.61 2.20 4.01
B(32.5°N-42.5°N, 89.5 E°-102.5°E) 393.04 4.87 2.19 2.49
C(25°N-32.5°N, 102.5°E-122°F) 396.05 5.30 2.19 3.15

3.3 hEXEHEX CO,RERERRTW

B 3 s T KBl X 2010 4F | 2012 4F |
2014 4FF1 2016 414 4 41 CO, M FE AARIE, A
Hn DUBA BRI, CO, VR FE AR Y A €2 DL 2010 4F
FRZE R R AR “BET, COMKE R BZ
ETHE R, o HE20164F, FREGH CO,4EEY
WRBESIE L 400 ppm, A7 LEHI X BT 410 ppm.

K 4R T P EHIX (22°N—42°N, 90°E—
120°E) f4 2010 4E—2016 4 A4 CO, ¢ & 45 4 {8 Fl
RN, FTRLERI, i E KR L X CO, vk B AR
P18 M 2010 4E 114 387.76 ppm FI /& 3] 2016 4F 1)

402.18 ppm, WFFEHANE], CO,MRIELMHERIA 14
KN 2.31 ppm/a, B T3k L T4ER 2.1 ppm/a
(RS8R K. R4 BRI LR R, X
CO, MR A K R B BRI PRk, 20124F—
201340 2 ) B AR (2.84 ppm) F120134F—
2014 4FEMRAR A AR K (1.23 ppm) RA W HES K
SR A A T ) o, il B AR R A G (WMO,
2015); 7E 2015 4E—2016 4F WL 21 5% =5 19 4F 19 K
(Bzif 4 ppm), X AR T 1A R) o [ B O kA=
Ju/RJE S, AR EIRA, FEK A

AR T
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Fig.3  Annual average of CO, concentration over China(gridded in 2.5°%2.5°, the blank area was no data)
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(b) Annual growth of XCO, over China during 2010—2016

Fl4 i EHLIX (22°N—42°N, 90°E—120°E) 2010 4E—2016 £F CO, ¥k FE A K fERIAFE4 1
Fig.4 Annual average and increase of XCO, concentration over China(22°N—42°N,90°E—120°E) during 2010—2016

4 & ik

AR SCFI] FH Hi 2 TCCON f1) 14 /4~ 3 550 XCo,
BARIIE T GOSAT 6 P 2140 XCO, 7= i kG i, IF
FIFH 20104E—2016 4E GOSAT XCO, X} Ff [ #i [X. CO,
TR 23 (8] 70 A R AE R I ] AR AL B R A T T A5,
RN T 458

(1) GOSAT LA J {8 5 Hli 3 TCCON WL I (7%

XCO, LA fRAF 1) —SetE, WA R 80R5 0.90,
GOSAT XCO, /™ iy A X F TCCON WL iy s 22k —
1.04 ppm, FR#EZE K 2.10 ppm, B GOSAT XCO,
BABEREE, ReE K CO, MR 1 5748
REAE; (2) P EHBIX CO, ¥ B o {H 3 B TR L
— VLI — R X TR A DR R — b —
TR —BEPE X, 2016 48 H [E SR L X CO, -2k
JE R 400 ppm, 2 I XA ST Bl A1 T4k
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e HE RO R R, BT KA CO, #E AR
(3) 20104F—20164F, HEKRiHLIX CO, P Yk e
BB K P, 2010 4E 1 387.76 ppm 3 K
£]2016 414 402.18 ppm, 4EHERFLN 2.3 ppm/a,
W e T 4 R 25 4 2.1 ppm/a B9 HHE KK
AL FE 25 AL 1T Sy v [ 4 RS A8 A 1 X 3
FRSAFIGHR A —E S H KT

BB BB K GOSAT H IR42 449 XCO2
YL F 3 ; TCCON FKHE & B Carbon Dioxide Infor-

mation Analysis Center (CDIAC) —tccon.onrl.gov.
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Temporal and distribution characteristic of CO, concentration over China
based on GOSAT satellite data
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Abstract: Atmospheric CO, concentration over China has significant effects on the global climate change. To reliably predict the impact of
atmospheric CO, on global climate change, it is necessary to clarify the distribution and variation of atmospheric CO, concentration. Based
on long term short-wavelength infrared CO, dataset observed by GOSAT, the temporal variation and spatial distribution characteristics and
variation trend of atmospheric CO, concentration was investigated and analysed over China during 2010 to 2016. To ensure the quality of
GOSAT CO, dataset used in this paper, the GOSAT XCO, dataset was validated with high precise XCO, from ground-based TCCON sites.
Multi-year mean of XCO, was illustrated to show the spatial heterogeneity of CO, concentration over China. Interannual variation and
annual growth of XCO, was also presented and discussed. The results showed that GOSAT XCO, dataset was biased by -1.04+2.10 ppm
with respect to TCCON XCO,, and the correlation coefficient was 0.90 between them. Seven years (2010~2016) of GOSAT CO, dataset
showed that high CO, concentrations were mainly located in Zhejiang-Jiangsu-Anhui region, Beijing-Tianjin-Hebei region, and Hunan-
Hubei-Henan-Shanxi region in China. The CO, concentration reached 400 ppm over most regions in China until 2016. The annual average
of CO, concentration showed an increase trend year by year over China, increasing from 387.76 in 2010 to 402.18 ppm in 2016. The annual
growth rate of CO, concentration was evaluated to be 2.31 ppm/a during this period over China, which was slightly higher than the average
in the world. This paper shows that the CO, concentration observations from satellites could provide some references for the climate change
response strategies and atmospheric environment control.
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