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Abstract

Carbon dioxide is one of the most prominent greenhouse gases and is the main cause of global
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warming. In order to study the variation of CO, concentration near the ground in Nanchang, the
characteristics of diurnal, monthly and seasonal variations of CO; concentration at 30 m and 50 m
above the ground during January 2019 to December 2020 were analyzed by using Nanchang
Greenhouse Gas Monitoring Station, and then compared with the concentration in Waliguan for 12
months in 2019. The results showed that the CO; concentration was higher in the morning and
evening and lower at noon, and the variation range of CO; was the least in winter and the largest in
spring. The seasonal distribution characteristics of CO2 concentration in a year are as follows:
From January to February, the concentration was low, 434~450.4 ppm; From March to May, it
fluctuated, but the overall decrease was 433.5~446.1 ppm; From June to August, it showed a
downward trend, the concentration was 418.2~436.9 ppm; In August, the CO; concentration was
418.2 ppm at its maximum, and from September to December, it showed an upward trend. The
concentration was between 423.9 and 589.5 ppm, rising to the highest value of 589.5 ppm in
December. Generally speaking, the concentration was high in winter and low in summer, and
the CO: concentration in spring and autumn was between the two. Plant photosynthesis can
absorb CO;, atmospheric diffusion dilutes CO; and fossil fuel combustion can increase CO;
emissions.
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1. 5|8

TEAR(CO,) R i S IR = RUR L, TR A AR A AR . KA CO, FERIET
R WINPT RRRHR e R L R FH AR (ks B R SRR YRR TH VA R ARSI
ZER[1]

ARk, ZUF CHEKRE, RelsEFEmR, ASES I A ek, 515 CO, MR FEEA W14
(2] COp WFER w5l R BIR T RS, Wk 7 — RPN R R, Bl kiR &, RS ER e
BB AACHR KN S Rl P T TS .

RTINSt AN A e, R T RN A BR B IR BE I S A . BB SR,
TR RS A A BRI A 198D ARGl R AT e M, CRON — R EE B R AR
FBL. HAT 2009 4E 1 H & SHE = S AN T2 (GOSAT), Eid TR TR KA HUIE 144 ERF H
TR AT B, i E BB SR SR A SRR (3], 2014 A 7 H, EEH—HusEKkE i 0CO-2
PRIEANFUEHIE, 2016 4F 12 H, HELEPREIES T TANSAT (B E&), 2017 410 H, FEIERL
TR “PRTE” 1) —Le R [4].

1994 4, R E /£ 75 144 W/ I LA EL @ 7 1 750 B L OC A BROR AU BE #E 35 (36°2875'N, 100°8963'E,
WP 3816 m), TR AR R 10 RS R S AE I I, ARt S B — AN R K i 1 DR AR S
WIS, B R ST SE AN T A BRI (GAW)E IR KBt Y A 25 FH 5] LA JBR 3ty WL 3000 45 SR T LAAR
B b akod 2 B Py i b X ) KRR B SR B, IO BRSSO S R R AR . Sk b, BT
B I NZRIE B DL AR L SR, S0 B B 56 CO, 25 JE K B A TRE X 3 2 B0 BRI, I HL& U5
JCSRPE AT 55 [6]. TFRE KRS COy AR BEVRIL XS AR R AT 7 V0 75, 6 W 3l i A S
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CO, #us N R EEE S B, RS BT Wi 22 A6 T M4 e il i e R X 38
RYANEIC I O/ NG W N [ 1L P o B ST I e AN T R 1 B e o = A B M P /NG W N R
Mzk[7].

A B DN R R, AF2 WAL, B2 SiNIRETE L, MKTEH, el L.
VEOuE 3, BLA T R FEERE IR, IR = AN . XRS5t SR I R B T BRI
ACRHEAEE, TR BT CO, PRI RFE R A B2 R S0 1 [T 74 SR 5 55 i Pu B e i ot it AT
EEXE, 73 A NSESI CO IR TH R TR A, RO R A B B R (it S S K Hla

2. BRRIEFMMAR S E
2.1. BUEXIE

B KVE T 1 B I = SR M5 (NCZ, 115.77°E, 28.68°N), ZubAr TV VG4 5 B g X P &8, ¥
FUER N 43 m, WG PEA6TT 18 978 AR AT, MRS 1L IX, R R Rk 71.2%00 F, Al = A
T ERAEIX, HA AR AR B X . R AR IS T 2018 R, 2018 AR R A TIIE
17, s T R BRES A E, BITIRERE, 2019 4 1 IR IERET.

KIS = S0 m, MBS — ik, ARk HbE, 43R BT R EE 0 30 m AT S0 m
FE R B R RAE
2.2. 3%

A A Picarro ) G2401 i = SRR E A HTAC, RABEKARDEE RGO GEHAR, ARSI
PSR 20 km 1A R0 A FE , Rk B0 = (00FS 2 55 R BIRE .45 DL ppb 1) R BRE [RI B &2 <44, G2401
TS GLH ZU(WMO) B A [ B 14 I 4 (A BRI 25 S B R 88, 1COS), 111 HAXZSTE TAEEA WK
R LLRREAN Y, eSS, FASAEEE . B A Al Ee B DR KRR e (8]

2.3. BIRabiE

HEEL 2019 4F 1 A~2021 4F 12 A FE ST A 30 m 1 50 m BN 2 L /NP X0k FEAE A it
FR G H excel fiiik th KT H FI/KFHAE L EME, (EAREED R, i 2020 428 H L1 &%
CU s, WA EdE: 2019 4F 12 AFEA AR BEEIR, BdEwa bk, Kb L1 A 15,784 A5,
L2 A 15,786 NMdE. Fiit H W U/ FEIR BN AL T COL IR HAR 1L, LA H I H P E R
BRI AT CO, W H Ak LAZRPY CO, MR (17N~ 3503 P R B B 72 CO, R ZEAR M. HA k. A
Ak ZENTARAG I 2R3 H origin AR .

3. RS SH
3.1, SRR EERY B BB ALAFE

JEIEXF 2019 4R F0 2020 A 1A H 1 H BB 0EAS 087, RIS H 1) H 39728 (it 22 TR AR AL,
VIR S, TR AR, Hi S EERR 1:00~9:00, RAMESNE T 14:00~17:00, Hrh
2019 4 5 AASALRRAE LR B B B, DAk H B 1), AAFEHLEEA 30 m A1 50 m 4k 5 H ) H AL Xt L,
TERA L = FE A 30 m AR AL R £ |, N 1:00 FRUG BT, 78 48 7 B A2 43K 3 CO, R IS fi {1 446.9 ppm,
2GR TR, 15 T4 16:00 FFRIEARIKE 425.5 ppm, B b S BT BRI . BE SN 30 m 4k CO,
WL I H 3578 RBE H = P2 R 50 m AR, 7E B2F 7:00 38 B SR 445.3 ppm, 7R R4 16:00 24
BARIRE 425.5 ppm.
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TE 1:00~7:00 &b CO, WRETFE, ULEHEARHY, MYIIFRAER, CO, IREMRE T —2ikE. &
6:00~8:00 Ff4bT-FL iU iy 1, FEyidm . A HBOR, BREEBON S MBI GBRRbRss, I i K< 5t
ER eI R, WEEEIR, CO,BUhm Rk HAEYIE G 1R SR, Wik Co, sk,
O CO WRFETFUE T FE, BN 16:00 /247, COIREEIREHAR:; R 17:00 J5, KSDHRZEE L,
ZHETWIRE, CO, M FigzhZ2IMH6G; HKFH L EHEYARERAT e G1EH, YR AE FH 2
i, HuTH CO, MR EETFURIE R [7]. BRULZ AN HAR A i H ¥ HARA, RZHEAE 1AL 3A 751
Ak, A RERT NS A P A T B A A 2 DDA K

WK 2 B, 2B H L AL 4 CO, W EAZEMAXERN, MEIHTLUE HTE 1:00~8:00 K
PR ) COL IR BE ZEAEZ W/, HAE 1:00 AbAHZERCR, BRI FR L 30 m Ak CO, WKFE KT 50 m Ak CO, K
&5 7F 8:00~18:00 /A7 HE CO, W IE L FHH%, BlJSTE 18:00~24:00 B} CO, Wk JE 2 & ETF, HTE 24:00
ZEB RN, FRTUEH, ARKEZEN, RAREZELR. REN: ARA YIS 1EHEFE CO,,
HEAERSE S, ZA00HEHE, el B NHZ COyMREEMER/N, WIHMEYBEEGIERH, RAFR
YERF=4: CO,r I ESIE T, CO, FUL, SEPEKREZEZ K,
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Figure 1. Average daily change in May 2019
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Figure 2. The absolute value change of the difference between
L1 and L2
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w3, B4 R, o RIEREE A 30m A1 50 m I, Fiit T 2020 FEHEE KA PIANZNT ALk
WA YN, Hrb, AN 30 m 4L, %475 8:00 F CO, k¥ i il 465.2 ppm, {EHR
MmN 50 m Ak, %25 9:00 F CO, i i iifH 430.8 ppm; fEFEHLEE N 30 m &b, HZ 14:00 &b &
fiRMH 431.1 ppm; FEEEHLE BN S0 m &b, HZE 16:00 5 AR 457.8 ppm, X FIHTTHIGT 7500 H ¥ H LA
FHZEABATE B o

FAMEFE LB 30 m A1 50 m b, BTDUE HARZER CO, AL, A RMEMIAT R M TS
TEH, CO, Wlsmas, RMAEYINE A 55, CO, BN, FrbAEHEN AR CO, IRFERIK, &IH
CO, IRER 8] BN HMIERIEIERAE 5, HE R AERER, I CO, W LA AT 455
fiX, TMAE 14:00~16:00 B[] A L 1 S8, PTRERZBIAKIEZN I . KFEEV R, B REHE —E
FOGEER, ReBEER 73 CO,s ML COL IRERUIS, BMEIFIRAE B, CO IREER S . FEAZ=N,
CO, WEAE— R A AR IR FE B BN T HABZET, CO, W — BB TR K. IAZEI RN
B, HEPRERATOC AR IR R D, MY R, SR A ERERAT, SCEEREEE, CO, ]’
WS, ARG B I T R A, T LA AR ORI CO, R BE bE FLAh 2R 15 o 1y
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Figure 3. Daily average change at 30 m in 2020
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Figure 4. Daily average change at 50 m in 2020
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3.2. ZELERIREERY A ZRALAFE

XF 2019 £EAT 2020 4E43 HI7E 30 m AbF1 50 m ] CO, ik 1) A AR BEAT 400, MK 5 FTBAE H, CO,
WELE 1~2 AT, 3~5 AR, RESARITNEESR, 18 6~8 AR N—HFH R COWE. i
PRI R 50 m 4L, 2019 4F 8 H N 418.3 ppm, 2020 4E 6 N 426.9 ppm, ¥ —4E P ) RARIK G
KJE B KRR E TG, KGR, CO, a) B4k, Hilll CO, IEEAMT FRE[8]. A 9~12
HEI EFH&, 78 12 A0 B8 EE a0 7E Bk = 9 50 m Ak, 2019 4F 12 H CO, % 465.0 ppm,
2020 4F 12 H CO, k&N 457.5 ppm, ¥JA—FHIRERmEE. X2RN 12 HRERC, RAA%, i
M S B RS, SR JE RS T CO, ) BT, BN 3T AERE, COL IR FERHAM T (7],
6 ALLEH, 30 m A 517 50 m AL, (HAE 2019 4 30 m &b, CO,KFEM 9 H 2| 12 H iRk
HEOK, WTRES NSRS B 5 I Ot ) AR T A 2= (R P 3
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Figure 6. Monthly variation at 30 m
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3.3. ZELERIREE R TR ALAFE

X 2019 £EF1 2020 FE50HIFE 30 m AEFT 50 m [ CO, WREIZ AL HEAT 200, FRATIIE —4E 1 3/4/5
HXIAEZ, 6/7/8 ARINEZ, 9/10/11 ARINKZE, 12 AFRSE 12 ARN%ZE. WE 7 fafblE
CO, R FEAE AT ANE RN W LL K ZRI CO IRy, XERPFUNEERET, UKk, KAEH
BHIREIZL, ART CO U, MBTEAK R, KR L, [FURSHITREER, Wik COo, i,
HOTHT CO IR PE M. RKRAEMI G, BARHRRAEYIRD, SeaEHRSS, (RIE&RIWH—ER CO,
W e FI[9]. AZEI TR IRGS, ART CO Mk 8 MR, PG, REYEA #EAT 78 2 1)
FAEVER, WU CO, 9855 Fiin B AR T U KRt EL,  CO, HEUE 3, KA CO, W
Fe IEEZ, COREMNTE S, FERATFRE R, EHEFMNAG RFARA[10]. 11 HILEE2 A1
AKIE, A ERAE, Wl AR D . TEE 8 HEIR 2019 KR B ELRISE CO, iRy, Jm)
RS2 PR A 2 Bt 0k 7 i T
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3.4. EREXAKIRY 2019 £ CO, RETLITEH

34.1. 5EREXAKRHAELELRS

Wi 9 Frow, A& 2019 FFFH R OGRS A BV s 5 7E 80 m /i FE AR COL R FE 5 B iR =<
P 5 7E 30 m A 50 m &b CO, WFEXS L], mTLAE tHAER &1l 30 m A1 50 m &b CO, W FE B T TR
TR - =2 IR HAE 4 H i IE R T8 m K, Horp FLEL O 80 m &b CO, WK FETE 4 H X i =ik B 415.09
ppm, 5~8 H#AG T Bk H, LI A FF AR RS, ot TL B0 80 m Ak COL IR BETE 7 H IS B AIKIKR B 408.83
ppm, LI RAUK g, = IEEIZREY, CO, MikE oMk FE R FL G 1L A I BR 5 3 20 o [ B
PP, HERE A ERRGR. 9~12 A COIREE T B Fb, EER Ryt KA XHRIRTS, CO, ¥ Huk TS
AR HIRE, COL HERIE N . MR a] LA H L 2% CO, R BEE AR LAk, H A B4 IR B BN T Ha,
FE TR IA TR 50 2 B EATM T alk, 2l fmiFEtfy 7k, 2 ARG MmN
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Figure 9. Comparison of monthly average changes in 2019

9.2019 F£ B TR

3.4.2. ERBAKRRSEFETILELR

W 10 fizr, A& 2019 £E55 B WG 30 m 46 A1 50 m 4b 5 FLBLOG 80 m AL A ARAL ELXF, AR & Wil
AL, RN E KRG, £FEFm. ERENR, mREFEAMKOVERKES, Fbrae,
JeAVERIIGSR, TR CO 8% . R IS LI RUAE W)W /R AR BR Z, (RLEA | CO, IRFERRR, 11
U B 2= L B OO IR AIRIK S 405.76 ppm [11]. AFEZFTN, MEPOCEIEHESS, 10 A SEHEHEBCE
Z 1 COy, COLIRPEF T, BIUTERZER N IR B 414.27 ppm. M RT LA Hi g E Al CO, iR %
TREKL CO ML, FERKAMEET AREE, wHIBCES, Z NKIENR K.

34.3. 5EREXKRGFELLELRS

W 11 s, A& 2019 4E5 B G 30 m 46AT 50 m 4b 5 FCHL 5 80 m AL HI4EF K LN, ATLLAE
HTERS B IR 30 m Ab4EF45 COLIREE R T 50 m AR, X252 @2 KA BUEHEN, CO, 49 #
JEWRFERRAG,  FLHEICAR K 80 m ARMIAFE T3y CO, IR FEAHELAUIS, HRYE RS & s 50 m AR TC G A
i CO, WRBEAATHAE, AFRIEBFmXS CO TR TTHk A 6%
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Figure 10. Comparison of quarterly average changes in 2019
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4) 5 PLHERA RS AE NI st A LA, 7 B i S A Bl BT M ) CO, WRIE T v, SRR B

i CO, WPETF TR g 6%
E&ME

PGSR E S0 H (No. 201905); VLPEE GRS TH F5H (JX2020M16).

SE

(1]

(2]

(3]

[10]

[11]

Bai, W.G., Zhang, X.Y. and Zhang, P. (2010) Temporal and Spatial Distribution of Tropospheric CO, over China
Based on Satellite Observations. Chinese Science Bulletin, 55, 3612-3618. https://doi.org/10.1007/s11434-010-4182-4

Ou, J.P., Lin, X.P., Li, X., et al. (2013) Quantifying the Relationship between Urban Forms and Carbon Emissions Us-
ing Panel Data Analysis. Landscape Ecology, 28, 1889-1907.

Mz fiE, WP, HAE, . GOSAT TFELWE N E KM L2 CO, WRER AR WAFE[T]. BEYR, 2020,
24(3): 319-325.

% EE, Tk, 4R, 4. KA CO, iRk E T2 B3 E[T]. BEEAR, 2015, 19(1): 1-11.

Fim, 20, Z5E. LHEFEHIX K CO, M CH, HE AMEAREL)]. BHEALAL, 2018(21): 210-211.

FECLPH, WM, 202 LU KA COp AJRIR A K HYFIC X BARRE[Cl/ P EA R 444, 28 34 b EA
RELFES SO KA M HRA . SMRA KA mIe SCE, A PES S22, 2017: 1.

W, R, R, 2 VTR XK S S A BRI AT 7E[T]. RS SRR EE AR, 2015, 31(6):
859-865.

MRE, TR, BREfAL. FEEMX KSR CO, IREBEFIET]. KR S5 AT, 2019, 42(2): 113-118.

HES, XS, XHEE, 55 dEEIIX CO, Rk AR BN = A AMIFIE[Cl/ T ESR R %5, H3dmhESR %S
F2 S8 MIMHMESIR T AR K E—— BN IR AR RIEE CE. M PES R %S, 2017: 7.

P, gkde, X, 2. TLIRHLIX AR TRIR B I 2 A R AE T (D). B RUE B LR K SR (B A RHEAR),
2015, 7(3): 254-259.

R, XK, FEE, & HileE s EE X KSR CO, WERKHED]. MR, 2015, 28(4):
503-508.

DOI: 10.12677/sd.2022.124130 1170 CIESES 93


https://doi.org/10.12677/sd.2022.124130
https://doi.org/10.1007/s11434-010-4182-4

	南昌站大气CO2浓度变化特征
	摘  要
	关键词
	Variation Characteristics of Atmospheric CO2 Concentration at Nanchang Station
	Abstract
	Keywords
	1. 引言
	2. 数据来源和研究方法
	2.1. 数据来源
	2.2. 仪器
	2.3. 数据处理

	3. 结果与分析
	3.1. 二氧化碳浓度的日变化特征
	3.2. 二氧化碳浓度的月变化特征
	3.3. 二氧化碳浓度的季变化特征
	3.4. 与瓦里关本底站2019年CO2浓度变化对比
	3.4.1. 与瓦里关本底站月变化比对
	3.4.2. 与瓦里关本底站季变化比对
	3.4.3. 与瓦里关本底站年变化比对


	4. 结论
	基金项目
	参考文献

