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Abstract; Marshes are widely distributed in China and play a key role in regional carbon cycling. The Fraction of vegetation
cover is an important indicator for evaluating wetland vegetation growth and carbon sequestration capacity. Currently, global
climate change profoundly impacts the vegetation coverage of marshes, thereby affecting regional and even global carbon
cycles. In the context of global warming, understanding the spatiotemporal change in marsh vegetation coverage and its
response to climate change is of great significance for accurately assessing and predicting the carbon sequestration potential
of marshes. Based on MODIS NDVI data and monthly meteorological data from 2001 to 2022, this study used the dimidiate
pixel model to analyze the spatiotemporal changes of vegetation coverage during the growing season of marshes in China and
their responses to climate change. The multi-year average of vegetation coverage during the growing season of marshes in
China was 58.49% from 2001 to 2022. The vegetation coverage during the growing season of marshes showed a significant
increasing trend (0.025/10a; P<0.01). The areas with the higher increasing trend in vegetation coverage during the
growing season were mainly located in the Songnen Plain, while the areas with the higher decreasing trend were mainly
found in the southwestern part of the Tibetan Plateau. The national average growing season vegetation coverage of marshes
was significantly positively correlated with both growing season precipitation and minimum temperature, indicating that
increases in growing season precipitation and minimum temperature could enhance marsh vegetation coverage. In different
regions, the increase in growing season precipitation significantly enhanced the vegetation coverage in the marshes of the
Northeast and Inner Mongolia regions; the rise in daytime maximum and nighttime minimum temperatures during the growing
season had a strong positive effect on the increase in marshes vegetation coverage in the Tibetan plateau region, but the rise
in daytime maximum temperature had a negative effect on the marshes vegetation coverage in the Inner Mongolia region. In
terms of the influence of nighttime minimum temperature, the increase in the nighttime minimum temperature during July
and August can significantly increase the vegetation coverage of marshes in the Tibetan Plateau region. The increase of
September’s nighttime minimum temperature can significantly increase the vegetation coverage of marshes in the most of
China’s marshes. Understanding the spatiotemporal variation of vegetation coverage during the growing season of marshes in
China and its response to climate change can provide scientific evidence for assessing the carbon sequestration potential of

Chinese marshes and reveal the mechanisms behind the relationships between wetland vegetation and climate change.

Key Words: marshes; vegetation coverage; climate change; response; China
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Table 1 Trends in meteorological factors in marshes distribution areas in China and different regions from 2001 to 2022

I [i] [LHT GHE| ARAbbIX P L X T 6L e S X
Time Meteorological factor China Northeast region Inner Mongolia region Tibetan plateau region
AR %7K/ (mm/10a) 6.93"" 13.77 10.95** 1.22
Growing season SHREE/ (°C/10a) 0.10 0.00 0.00 0.14
e/ (°C/10a) 0.00 -0.17 -0.22 0.12
AR/ (°C/10a) 0.20" 0.16 0.22 0.17
5 A May 478 1.02 3.48 -0.83 1.09
V- B 0.12 -0.08 0.02 0.21
i 0.12 -0.07 0.05 0.17
AR B 0.12 -0.09 -0.01 0.26
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Time Meteorological factor China Northeast region Inner Mongolia region Tibetan plateau region
6 H June f& K 8.42* 20.17* 8.37 3.12

IR -0.07 -0.55 -0.21 0.25
o i B -0.19 -0.80 -0.36 0.18
T IR 0.06 -0.29 -0.07 0.30"
71 July 4 5.83 1.16 16.47 0.99
-2l 0.31 0.62"" 0.34 0.03
T e T 0.31 0.68* 0.27 0.04
521N S 0.30 0.56 " 0.41" 0.01
8 H August KK 10.73" 23.42* 18.91" -0.75
TR -0.02 -0.16 -0.33 0.19
53T 0.02 0.41 -0.83* 0.25
o IR 0.16 0.09 0.16 0.13
9 J1 September £33 8.64%* 20.62"" 11.86" 1.64
-2l 0.16 0.16 0.19 0.04
o i B -0.06 -0.22 -0.22 -0.05
AR 0.38" 0.55 0.60* 0.13

wx 7E 0.01 /K LA B3, « 7£ 0.05 K L 3%

£2 2001—2022 FHRERFRASRBFRMEKZRNZA FVC 5ZASKETFHEXE

Table 2 Correlation between monthly FVC during the growing season and monthly climatic factors in China and different regions from 2001

to 2022

B[] SLHF i ARt X PRt i X T e et DX

Time Meteorological factor China Northeast region Inner Mongolia region Tibetan plateau region

5 A May [ 0.27 0.28 0.25 0.35
V-2 0.08 -0.08 0.01 0.22
e IRLEE 0.02 -0.15 -0.09 0.15
T AR 0.16 0.06 0.16 0.27

6 A June f& K 0.53" 0.35 0.51* 0.07
TR 0.02 -0.18 -0.14 0.46 "
o i B -0.21 -0.22 -0.29 0.29
AR 0.39 -0.06 0.22 0.33

7 A July [T 0.58** 0.09 0.72** 0.48*
V-2 0.38 0.56** 0.00 0.47*
e 0.06 0.40 -0.32 0.17
AR 0.66** 0.57*" 0.35 0.71**

8 J1 August £/ 0.56** 0.23 0.51" 0.64 "
V-2 B -0.18 0.06 -0.38 0.18
o e T -0.36 -0.12 -0.52* -0.09
T IR 0.15 0.27 -0.03 0.51*

9 H September (S 0.72** 0.29 0.58** -0.11
-2l 0.42 0.36 0.19 0.58*"
o i B 0.03 -0.01 -0.25 0.56*"
AR 0.67"* 0.49* 0.58** 0.43*
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TR 388 55 BT T AR A LI ) ), DR, RUAS TR i R L B 4 T G B 6% 4 8 - R AR 7 TR) A IR I AR
FHP AHH TR HK S 53753 5 T, T BE Sl ad SR UG AV 2 A M AMEAE T, fR A g i A Y
X AT REAR R 1 A K TG e AR B ) I RV PR b A B FVC 3SR RE 18 T K e IR DR A

AHSEAELE R AT R B, A K Ze K BB AS Wl 25 (2 U AR U M X 5 PN 5ty M XV BRI L FVC T, B K BRIk
TR RERS B R IR R IR X FVC TR, ZE AR LXK, AR K 2K A 38 fin— Dy 1 i) RE 2 S B TR %
TR I 5 — T 2 A TR R AR T Ky IR S — 2 X FVC T, TE TR TR
PS8 MK, KA eV R R B A 4 ) R BB A P PR R 2 AR K FR K R Y T o R RS B A B Ak
SRR R IE Sl b IX FVC TR, SRR EN S X AR K2R FVC S5 K R TR
JE S BRH BRAH DG, 3 W A K 2o i v TR 1 348 o 2 S BSORE 490 7 6 B AR, X T R PR T 1 R G L T BB S B
S R RN/ 3 ROK S HE I SR A KD ARG R X AR K R OK P TR S AR
T 5 FIE 00 2 i b DXV VT A e 7 i R SR v SR AT IR R AR A Ty 3 XM BB P T e R
DX TR T, TR A5 AP T B ) T 0 A 550 G s B AR 7 3, v 41 b VR PR A e i A 0

g T i A AR AR IR AR K 2 FVC BRI, AR SOR b [ VA 98 10 i A K 25 P a2 ) Al e 7 5
SR G TR A AHDCHE AT /307, DFoT 45 R 3R W, 26 K 52 e 5 1o, 75 7 I X 7 .8 H Bk 5 FVC HI Y
TEAISEME B 2, R R AT BESE: 7.8 H TE AL T 50 g J5 s DX AR Bl A R E 30 A ol 2 K X 7K 0 i R B e kO
7.8 H K 38 TN 6 0% 02 1A e 118 A5 4, DT 42 1 7 v D DX e 7 5 2

T P R o T S ) TR, 9 e R X 9 H e S FVC 2B B IE A M (P<0.05) , % 9
J B v TV T v X 7 v D e DX e 7 o S T e LA R MR LR P T AR 9 ) IE A R R R b X
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R A K A EL A TRAR TR, R E 18 L T3 3 B8 i ol AV P I 0 35 R 4 o TR e AR 2 4
¢ MR R AR SRR S AR S T R . SR, NS HIX 9 H B EIRE S FVC A OCE
i35 (P<0.05) , W] 9 H e IR T i % P9 58 ol b A Bt A ORI ME T . X AT REJE i T I 58 i M IX 4
KR T2 T S X F5 o T A T v 4 P S oty b IX 25 & e B, AR AR e A K AR R RCR 22
F{oh 1l 7 T BRI

AR WG B AV UL FEE R e 7 T, 7 e B L IX. 7 8 H AL 5 FVC BAR OGP 35 21 W K7, AT g2 i T
P S IX 7 8 H K INTE ML | IR ) T v {7 VPR Y M e A1 DX ATk A ) MV o Ay e =, T 408 0 A
BERERERREINTY  ARIEHIX | NS H X 5 TR R IX 9 A B fIRIRE S FVC ] AYAR G 3438 31 i 25 7K F
HR AT RE R T 9 A KRR 1) T = v] BEE A 0 7 R S AR VR T AR AR IR AR P 4 204 B AR B
R 2 AT B e VR R A 2
3.3 P ENAEER A X RG T RAR

GEAE R FR G N TR 5 A K 2y R FVC R AR St A et — 2B B 1 TR 3R
Hu o3 A X AE K ZE FVC 978k, 2001—2022 4F H VA R A A X AR K 2R oK 2 I B & ka3, AR K
TR G A K Zx FVC R 3 A S, BRI TR AT AT A4S Az Bk 0 384 T ] B8 2% Hh 7 V3 0 A 2
K7 FVC BRI I — A~ E 2R

VR R AR K R FVC IR 3R R A DX S T AR b b DX PG P SO J5 (81 3) . P IOT J5 A K FR
KRB TS (E 4) , B IR B A K2 FVC 54K R EK RBEAHCHE (K 6) , HitAd K F
Rk B (1) B8 nl B2 % X VR PR AR K FVC BT B 2, X 5 Wang %7 4B K KB 1Y
BETINRE % 2 A RO o PR AR AR K 2518 — 30, T ETEFRR A K ZE FVC T R 3w K XA T
T P R P DX (] 3) PG R S DX A A 2P A U R R A e R R R LT (K 4) , BN R
H DR FER L AE K TR FVC 5 AR K R T30 B R e W B S I (A e (181 o), IRt A K 2R TR L A
TRt 1 R 1 T 7 P e 0 M XA e P R R RN R

TEARTAIHL DX, ARG HBIX | PN 52t 3 X 5 7 i b DOV i b AR K Fx FVC R EL R I b T, 456 4
KEERATHT (R 2) K, AE R ZERKEIN R E LIS, BRI IX 5 M50 b X A K ZEFEK 5 FVC 1]
Y IEAA DGR 2, D AR 4 ZRRE /KO AR b L IX 55 PN 52 oty b DA e 7 6 B T s i B2 3R, NS b IX 6—9
HEEKE FVC 2B 5 IEARSEME b 8 .9 H K B B3 LI (R 1), TS 8.9 A RE/KAY
F LT T RS T R R M 2 1 R T R ) BRI R IX 7—9 H R ARIR S FVC IE A G
IR E 5 KOF , HAR AR B A SR L 2 TR TRt 7—9 SRR R YL T T B T R R Rk X R
T A 7 R ) T R Y R
34 WFRAEKRAKEE

WS H R AT BEAFTE— & AN . B 58, ARSI W FVC %08 02 35 T NDVI £ 115545 ), NDVI
BT e 2 B o R BOKBH & B A A LR 52 38 B s B B AN 2 M 1T B 2 X A S i 285 SR 77 AR
—SERM Y R A SR B TR T A A5 TRy 2015 AF Y TR EEIR M A A B AE | i T B/ i S v R
T Hb 73 A Kt IR S T VR b 9 AR AL PT BB e XRS5 2R 2 A — e RE A, IRAh B TR B S K LA
RER KNG BT BE SR WTR PR AR g 558 PRI, A RIS sh A A ARG PR 7 X T BRI M A B 1 52
M i i — 254 9T

4 #ip

2001—2022 4%, P ETAPEEM A K2 FVC BIRE B (0.025/10a) . BRI A K2 FVC
HA I B 3 1 DX BOR AR b H DX P SR OTE T, A A e d 3 1 DX R R P R SR I, FEOK 5 AR X
o E VAR AT FVC 52 HLAT 3 1 5 B S i, F R S i IR B A K 2R iR b FVC HA AR KRR
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