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JEE I SR R A, AT LA b B S R X3 P —
AT AT B, HE— 25 IR AT 4Bk F 1
L R TT DR R W I S ik 1) A SR 2
A KA E 8 RS OGS L (SCTAMACHY) ATk
KELLAMEM{Y (atmospheric infrared sounder, AIRS)3%.
UTBAE SN AS [ B T B T I X ER | RRUZ AR
s e TR, X TSR RA, HA HAYE
20094F % T JGOSAT(the Greenhouse Gases Observing
SATellite). F2[E20144F % ) OCO-2(Orbiting Carbon
Observatory-2), A& 1 [E20164F & 5§ I TANSAT (i T2
3 TA. A 5 E 4 20204F 1 & 4 Carbon-
Sat®™! RWr E BRI T E AN BT
Ao S kL P A e U A
2R DL RS P ST RS, 22 R
T o AR o B 4 i, I RDP 8 B L
Ao AT T T Hl A2 R B R AR Y S ik
SRR, X T SRR B = kA 1R AR TR L L
23 A5 Ak 5 R R 26 04 M /0 ILARGE . ARBIF ST AR S GO-
SAT LABXUE/HT T 2010~20154F — S AL 25 43 4
FROF, JUHORFETR A LR F R R - S ik 5
ARFAE, RN A4 1 03 2 30 b I — SR AR v B AR Ak
HEmAT . NGBS R,

1 W Es Ak

(1) GOSATFfbr™ i, GOSAT LA &4
F20094F, i H AR EZIAEEM 5T IrNIES(National Insti-
tute for Environmental Studies)ffi 77 [a] F F #2H8HE (5
B AR HBIRE, INIESHGOSATH 9
(https://data2.gosat.nies.go.jp/) K AT HFE. AW EHE T
T A20104FE1 H~20154F10 4 2 BKIEH N L4BY — 4,
Tl B2, LABEHE ™ i A7 fi 742 3k6 h— 4 fbi
BRI, BERAVEAE, 2SR PR N 2.59%2.5°,
A4 2R 28 RT3 B I e 5 ] 1 177K T AR
$. B A% 3R netCDF, ¥ B 8437 ymol/mol. 1|
IDL 4 PR U I B I 5K Hh8 dI (& 5 H BBk
P, K zs ] PR E R FEE0.05°, DIECA A

(1) BRIRE= 1. AWE5Ed I GPP(gross pri-
mary production)# ik H € FE T R (NASA)FE AL
L5 RER PR 192010~20154E 48R4 72 J1 80305
MODI17A2H. iXJ&— 23 [A73HER40.05°198 d R T14L
P5. B AT ik Ahttp:/files.ntsg.umt.edu/data/

NTSG_Products/MOD17/GeoTIFF/MOD17A2/. R4
¥ 0. Geotiff, FFHIDL 4 #2352 R 2250040 I e LA Lt
1 R -0.1 LAMK 52 LS.

(i) —FAAeHECEdE. A T 4 HTGOSAT AL
PRI — A Ak B 5 ARG sh AR OCHE,  FRATTA
BRI WFFTHERUE R 72 (Emissions Database for Glo-
bal Atmospheric Research, EDGAR)H #iHA 275 57
Az 1 AR, B AR U EE A https://edgar.jre.ec.
europa.eu/. %A JE: H KRS AT H O Rl 22 BRI
JRIR A TR ). BRI T AR A HEBOR S BE VR L
Bedka . Tkt BRI A PR HERCSE . B AR A
V42, Bt PR R/INR0.10%0.1°, Edlaag=h xt.
EDGAR V42545 (I ] 751 A2000~20104F, FKATT
AR T 20 104E A RHE, i FHIDL 4w A H BOSU - R
2.5°%2.5°LUFL A GOS AT i FH.

2 R 5ihe

2.1 GOSAT LABEH; 5 i W s be i

h T P GOSAT LABEE i rl FE M, K GOSATIL
HOFTEHE (975 hPa) 531N GAW KA il i1 — Ak b
R b RO B A T T A T, RARAR IR il B
>k HENOAA(National Aeronautics and Space Administra-
tion) [ HBER 2 G5 5L 5 % (ESRL) 1Y B 77 W34 (https:/
www.esrl.noaa.gov/gmd/dv/data/). 1% Y34~ 14351
EEEMZEYI P T (19.53°N, 155.57°W)HI % EE I
(14.24°S, 170.56°W). HE ) FLE K(100°54'E, 36°17"
N), PEHAYITEVE L A2010~20144F. [E1/2GOSAT975
hPa$ids 5 4 AR i 5idis 2 H A LKA ST i
ghEL

2010~20144EGOSAT975 hPaf Y{a %, FAE 524
2 58 TV T A S W 45 B Y Pearson A 5 2 54°M0.9608,
P RELCH0.9217; 5 5% EE IV Hb 17 A< RS UL I 445 SR 14
Pearsonffl5¢ 2 4°40.9936, HiE RZECH0.9870; 5 H[E
1Y BL L e i B s Y Pearson i 56 R0 0.9791, RE R
#°40.9580.

R R LA ST X T GOSAT L4BA i %
TERZS AR, EAPmEEE A %120104E1 7 ~20124F10
HGOSAT L4BH ¥{EELS 5 BB SCu ULi 25 R k1 7
LB, THEMAHE R ECR0.96. BN T%2009
4E6 4 ~20104E5 H AFUGOSAT  L4BJ~ i ¥ 5 5L L e
ML ECE HL b, S EIAAHSC R Btk 3] 70.96.
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Figure 1 (Color online) Time series comparison of GOSAT L4B near-surface data and ground observation data and correlation analysis. (a), (b)

Monaeroa; (c), (d) Samoa; (e), (f) Waliguan

AT UL, GOSAT L4B S8 Ak B 5 ds HA B s ks
I HARE PEAR B,

2.2 AEARRRIN A S AR

FRAE20104E 1 H ~20154F 10 H i — Atk ek B iz,
I3 T I AS M ATERAE. GOSATHR B JE 44 27 Fymol
mol ™', X HFeA— T3 T35 AL AL g — S AL 1) e
F & ppm(parts per million), EJTH 1432 —. GOSAT
LAB A fbieve B BE T 7 ) b BB 1712, 4
SV ity bt R b R | 2 (e ] PN i R R T ) A R R
—AFE R AN R 2 W SR, R A AR A
(33.75°N, 106.25°E)FI(13.75°N, 113.75°E). K2R T
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Figure 2 The time-series variation of ten-day mean CO, concentration of sample points in mainland China (a) and South China Sea (b) from Jan. 2010

to Dec. 2014
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Figure 3 Spatial distribution of global average CO, concentration at 975 (a), 700 (b), 150 (c) and 100 hPa (d) from Jan. 2010 to Oct. 2015
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Figure 4 Broken line graph of the monthly mean value of CO, concentration at 975 hPa from Jan. 2010 to Oct. 2015. (a) Global monthly average for

different years; (b) hemispheric monthly average
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Figure 5 Relationship between CO, concentration and GPP in different regions from 2010 to 2014. (a) Korea; (b) Mongolia; (c) Japan; (d) China
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The increase in carbon dioxide in the atmosphere is one of the main causes of global warming. Remote sensing technology has
become an important means of monitoring the distribution of carbon dioxide gas. By remotely monitoring the temporal and
spatial distributions of atmospheric carbon dioxide, people can further deepen their understanding of the global carbon process.
The GOSAT (Greenhouse Gases Observing SATellite) CO, L4B concentration data from 2010 to 2015 were validated using local
station atmospheric data. The spatial and temporal distributions of the carbon dioxide concentration and its variation
characteristics were analyzed. Based on the total primary productivity data and human emissions of carbon dioxide data, the
influencing factors of spatial variations in carbon dioxide were analyzed. The results show that:

(1) The correlation coefficient between GOSATL4B data and ground-measured data is above 0.95, which indicates that the
remotely acquired data have high precision and stability.

(2) The spatial distribution characteristics of carbon dioxide at different atmospheric pressure heights are quite different. The
variation in the long-term series mean of carbon dioxide concentration levels at 17 vertical heights was studied. The fluctuations
in concentration changes at different height levels vary, and the closer to the surface, the greater the fluctuation is. The near-
surface carbon dioxide concentration (975 hPa) has the largest fluctuation. When the atmospheric pressure is low (for example,
150 or 100 hPa), the high carbon dioxide concentration region is banded and concentrated near the equator. The trends in carbon
dioxide concentration over land and sea surfaces are similar, and the common pattern is that the concentration of carbon dioxide
has been increasing.

(3) The near-surface carbon dioxide concentration (975 hPa) has clearly different spatial characteristics. There are four high-
value centers across the globe: East Asia, western Europe, the US East Coast, and Central Africa. The concentration of carbon
dioxide in the Northern Hemisphere near the ground is higher than that in the Southern Hemisphere. The fluctuation in the
Southern Hemisphere is relatively small, and the trend is opposite that in the Northern Hemisphere.

(4) The concentration of carbon dioxide showed a significant growth trend during the study period. By studying the change
characteristics of the monthly global average at the 975 hPa level (approximately 300 m above sea level) from January 2010 to
October 2015, it can be seen that the global CO, concentration has been above 400 ppm for most of the year, and it is increasing
each year.

(5) Compared with the Southern Hemisphere, the cyclical changes in carbon dioxide concentration in the Northern Hemisphere
are obvious and large, while the trend in the Southern Hemisphere is relatively stable, and the change is small. There are opposite
trends in the cyclical changes in the carbon dioxide concentration in the Northern and Southern Hemispheres. When the carbon
concentration in the Northern Hemisphere resides over the annual high-value area, the Southern Hemisphere has a low-value area
of carbon dioxide concentration every year. In addition, the change in carbon dioxide concentration during the year is obvious
with seasonal changes. This should be related to changes in vegetation phenology and different seasons in the Northern and
Southern Hemispheres.

(6) Four countries in East Asia (Korea, Mongolia, Japan and China) from 2010 to 2014 were selected to analyze the relationship
between GPP (gross primary production) and near-surface carbon dioxide concentration. These two factors have a significant
inverse correlation. When carbon dioxide is at a minimum, the GPP is at its peak, and when carbon dioxide reaches its peak, the
GPP reaches a minimum. The above relationship fully indicates that terrestrial ecosystems play an important role as carbon sink
contributors in the carbon cycle.

(7) The relationship between atmospheric carbon dioxide and carbon dioxide data from human activities from the Global
Atmospheric Research Emissions Database was analyzed. The former is significantly and positively correlated with carbon
dioxide emissions caused by human activities, indicating that human activities are an important factor in the increase in carbon
dioxide.

Greenhouse Gases Observing SATellite, carbon dioxide, spatial and temporal variation, gross primary
productivity
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