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Abstract

In order to clarify the spatial and temporal distribution of XCO; and its source and sink characte-
ristics in Inner Mongolia, based on the official L2 product of carbon dioxide column concentration
(XCO2) of GOSAT satellite. This study used the inverse distance weight (IDW) method to interpo-
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late XCO; in Inner Mongolia, qualified the spatial distribution and seasonal variation characteris-
tics of XCO; in Inner Mongolia Autonomous Region and its cities in 2019, and analyzed the driving
factors affecting the distribution of XCO,. The results showed that most of the errors between the
interpolation results based on the IDW method and the observed values are around 1 ppm, and
the simulation results are in good agreement with the observed results. In terms of the spatial and
temporal distribution characteristics of XCO, the high concentration appeared in the central, western
and northeastern regions of Inner Mongolia, while the XCO, concentration in the northern region
bordering Mongolia was relatively low. The annual average value of XCO; in Inner Mongolia Auto-
nomous Region is 407 ppm. The average values of XCO; in spring, summer, autumn and winter are
409.32 ppm, 403.6 ppm, 405.57 ppm and 408.44 ppm, respectively. The seasonal difference in the
eastern region is more obvious than that in the western region, showing the distribution characte-
ristics of high in winter and spring and low in summer and autumn. According to the statistical
results of the league city, the XCO; in the relatively high economic level areas such as Hohhot,
Baotou and Erdos is higher, and the XCO; in the sparsely populated areas such as Xilin Gol League
and Bayan Nur City is relatively low.
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1. 518

B Tl Ay FF i N 235 sl B HE R i 2= S Sl E TR TR N TR, LT R
IR WP BT B R AR S R [ 1] BEERARIR R, AR IIR R B s T
RO A R, o] A 280 i 2 A AR S AR AL AR O T M st . i = SR i MR it = K
BERAAFHER TR B BT, Forht CO, 252 NSRVE B sEma e K IR 2 . M 1840 E 24, A BRKS CO;,
P A LB E) Y B K T 4 130 ppm, SEEFEIT 140% [2] [3]. IR KR CO, W FE X 4 BRA AR AL 1) 5 i
MLEEIAR, 520 R KA CO, ¥R LWL AR 347 B 2 Wl o BRI A COR R P I 23 23 A i) LAYE [
FANX G L5 4 7 fif CO, IR, H B T fif COy i 28 AR I K A5 AR Ak T idh 1 i) — 2R 471 1) A

ST P NG A & O PR i T e A P B ot i N ) P NTTR D - Al = a1 S 3 e
SEENEG AR, RZ MW X T [4]. 35053k f RS 2 - AR K2 g 1 W ) R
bEE PR AR PR E, A RN CO, AMUA A3k 55 M B % 7 MM pA, A R8utyRth 7
HTH] W0 1 3 BR P [5] [6]. H RTA 2 B 1 TR XCO, 1 LA,  Hhin3& [H [ S i 2= i KR (NASA) i
) OCO-2 (Orbiting Carbon Observatory-2). 3 Bl &5 i1 g fikse il P2 TANSAT, DLR o H AT 8t
I T R MU QAXA) K AT GOSAT T, it b i W il /0 26 Al TR BRI AR I 455 A, AR L
58 1 % KA XCO, 73 A I EEAR[7] [8]-

FHRIE TR, KA XCOp WREAMNFFE: B, 1 HLAEAS [F) 2275 b [X 1) 20 A7 17 10 32 I o A i fy 22
5, SR HARE R MRS SR ELEEMA[9] [10]. P52 PRy FRE AL R 58 B S AR A s e b, Ak T
FRAF R, AR A1, BT, 2BEADTRZE X XCO, 7L, HAZ
R MBRHET I A5 388 = b g5 8 75 T 25 20 b, ANGE et DX 3 HE T e AR AE OB HEBGEREE, TEIEM
AR PXEH AT COL I A G Il AN 70 78 43 FI F TL R 38 B M A, 2001 P 51t K< XCO, B 2593 AR
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Figure 1. Overview of the research area
1. HEXERE

3. BEEG®
3.1. GOSAT 2 E2#iE

GOSAT &5 —ML TR =S4k TR, KT 2009 47 H, 2l HEAFEHIEHRTR
HUKI JAXA. B X FFE3HF 78 Fif(National Institute for Environmental Studies, NIES) 13445 2 (Ministry of the
Environment, MOE) 3t [F1#E5h ()35 H [13]. GOSAT P EIZEATEE XN 666 km. FIEEHAN 3 K. P 5
Tk B[R] A 2 H (8] R 4 13:00 5 1) 25 (8] 4» #5269 10.5 km x 10.5 km, 2 7= i SRS 25 28 (1~4) ppm
[14]. GOSAT F LA [ /ML IR 3 2 (i B AR e 1A (TANCO-FTS) Fll = I IR LB A (CALD
FTS W& SWIR 1 TIR S B — btk HGEHI/KIR, CAI MM = MERER, HT =% RAIFAIE
IR N I ) CH4 AT CO, IR

AHEFCRT AR GOSAT 2 Zi(Level 2, L2) XCO, £ 4= i (https://www.gosat.nies.go.jp/index_e.html),
IS IAJ 6 HY 2018 4F 12 F~2019 4F 11 F, WA N Vv2.97, $idiaks 8 HDF. A SCHIH] MATLAB #ft%} HDF
P B BAT AL EE, FREUIL XCO, I 25534, FH ArcGIS BpEKs 25 18] 4 HF 3 B R FE S 0.05° x 0.05°, JF/@
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WFFE X XCO, I S 3 A RE /AT o
3.2. MG EFELZE

NA R HT XCO, I 25 73 ATHFAL, 2 S BE B BUE U5 (IDW) #EAT XCO, 2 (M4 . AT AR &
OB BT N, s BRRA E A 2 2R FH T A7 B R B U M. 5 e T oz BB 5 Y M A L
RS TR A 8 =S U R =X =W TR TEN =R 2 Sl N o 0 R 9 s = 1 S 1) 5 18 2 P i
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XF 2019 4E P BRI AZ(12 A, 1 A~2 A). #ZB H~5 H). %6 A~8 H). #F© A~11
AT G, SRR XA R ZETT ) XCO, I 2 43 ARRHIE,  HEATAH T 5 iR Z St

MOULIIME 5 BHE ARG (B 2), BAZELIAL, KB =44 RPIKT 0.65, RIHELFH
FHOGPE . i (w22 B 7 BT AR, SR 2 K S i rE£] ppm 2 8], HhEZR LN 69.6%, HZ
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Figure 2. Correlation and concentration deviation between observed and simulated values in different

seasons
E 2. FRIZFETHUMESKEIMERX T RRE RHE

1NN S SN XCO MNME SHAUE IR ZE TR, HRGH, REDEAFIKFTNIE, %
TN WHIREEERUE e, A RAE R E il T IR ZDELRHE /N T 0.1 E LLIEWIE {E 45
R AT SR AE B 40 R 22 (MAE) MU 5 AR R 72 (RMSE) i W iR A5 0L P48 XT R ZERRFE TN
0.77 4b, JLEFNIIRT 1, RERKNEMIALLT, N 7.22, Mik/MEHIEKSE, Hy3.93. Ty
WRRZHHEKEE 15 ih, HF54Z RMSE MEEL 1M1 2. BIERE, FEMLILEENTAE
o A R, AT iRZE, TTREZ GOSAT fE BB P2, 2K A5m, AZAElbfBk
v 20 PS5 DX R st B2 AR I K, U B AN 2 AR B, — R R 1A B & v
k.
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Table 1. Simulated XCO, error by seasonal statistics (Unit: ppm)

= 1. REPHGITEI XCO, RE(BAL: ppm)

E=St] REBE SRR 2 W R IME L3 INI| BT % AN
HZ(MAM) 0.02 0.77 -3.98 4.68 1.14 200
HZ(A) 0.07 1.05 -5.37 477 1.59 104
2 (SON) 0.04 1.02 -6.18 3.93 1.49 323
%-Z&(DJF) —0.12 1.23 -5.05 7.22 1.75 368

4.2. NEH XCO, F=E N MmiFES 17
4.2.1. BEDREHESTHT

G NS XCO, M, 25 R BRI S XCO, il 405~409 ppm, ¥{E N 407 ppm, FrifEZEN
2.42 ppm. MRS R (1] 3) B, TR f s A ILAE P 58t R L IX P DA R AR G X A B s
XCO, MR FE A3, AL 5 ol [ X IR FE R, R HeIg (L Pa X v, oA 52 oty i s R b b [X A7
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Figure 3. Distribution map of XCO; in Inner Mongolia

3. NEH XCO, S E

4.22. AESTYSESH

FRAE 2019 4 581l XCO, H BB At 26 (15 4)rT 5, #2275 XCO, FRIMEAEAEE ST F AZFIRE
B, ERRERAG. AEAMIRERMIAE, 5 AR RS, 8 AWM Hik. 63K CO, Wil # fe it
THE 5 H COp MU X PR [15]. B AT MR e as, JeaERSR, 0 ka5 K<
T AR EE NI, [KIE 5~8 H XCO, 2L Nl sh . HE, AFMEWAEAEKTE, [BEikbe /15,
Iz R A AT R AE Y R TE RS, ORI T ALY CO HE, Wi L AR A, &5
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Figure 4. Monthly average distribution curve of XCO, in Inner Mongolia

B 4. MEH XCO, Aormihsk
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Figure 5. Seasonal distribution map of XCO, in Inner Mongolia
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Figure 6. Seasonal and annual distribution of XCO, in various league cities of Inner Mongolia
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Figure 7. Population and GDP of each league and city in Inner Mongolia in 2019
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M1 BT XCOL kA (14 6) AT AN, WEATRERF . 22840, SR 2 XCO, Wk i, T 2 2
IR e B EED R AR e DR PR Ry I e /ME IR B MR . 1% Z 1 S0k
BT XCO, LA AE H, AW XCO, N EREE, EARNES. £FaTHEE. KENFr
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