5542 B 16 W) S &~ £ Eild Vol.42,No.16
2022 4F- 8 A ACTA ECOLOGICA SINICA Aug.,2022

DOI: 10.5846/stxb202103130679

2T I XU 2, T, /N, X0 AR R S 4 6 -5 A kA BT T K e B RS E P28 e A 3R, 2022,42(16) 1 6745-6757.
LiH, Zhu TT, LiuZ H, Li X, Wang S Q, Wang X B, Liu Y Y.Stability differences of coastal and inland vegetation to flood events in Southeast Asia .
Acta Ecologica Sinica,2022,42(16) :6745-6757.

FELAES NEEENEKEFMNREEER

1 13 a1 3 1,2, YRRy
A AMHB aME  E F 8% LA 145 4E
1 rp b R 2 (B0 ) MBS 15 8 TR 2 B Xl S R S IR A S g6 =, I 430070
2 v E Bl R 2 5 VS IRAIE 5T B AL 25 R G 4 W S A0 FR S S0 6 % JE R 100101

3 BRI E S 2w AL JE 100035

FEEE R AR B VI 55 PN st XA % Wt 7K S 07 g i 07 2 5, T 7R 19 . 2000—2018 4 MODIS T2 328 J £l 4l itk 7k %5
it AT AR B K R A DI, L i B 2000 AFE RS2 R R IR RR BE AR T 1 2 SV K S 2 A P Bt it K A A
1 MEIE AR . LA Google Earth Engine AZUHE AN HF- 5, FIH Sen+Mann-Kendall #3571 T 2000—2018 £ 5% [X.
NDVI 284k, &30 5 5T X 19 42 18] NDVI 2 I EF-EH P38 0.013/10a, 1515 N Bl 5 78 I 25 3828 A% g 1 TG
925 5 BT 9 FE R BEIN TR BU 507 & B0, P Bl 55 V8 e 0 7 TR K S M T AL IR 8 250430 2 0.29 5 -0.25 , A Ml R 1T
T 7 A 14.29% 5 18.11% , P BB e R AR B /N T g b X ) HERR AR TR 20 5 A s b 3 VI A 9 IX
LS R GEX UK R AT I HRECHh 88.15 , W b i 1 P4 i 2t IX 11 28.89 0 1l 2 B HH S Sk A1 HE 7, LR Ay A 5 T 7 A
B ) T AR A R R E . NS B2 e R AIGT PA Bl b DX K X AR AR . ST AR R I T N A OGS B
UK = 1 22 S 17, SRR A i 5 T 06 DX /K 0 SRt 0 BB A8 S 75 1 S 1 15 oA A e IR 8t /K 9 3 4 A % 1
SEERIR K FERBIRHEEL WK K ; Sen+Mann-Kendall #3434  Fl iR 1k

Stability differences of coastal and inland vegetation to flood events in Southeast
Asia
LI Hui', ZHU Tongtong', LIU Zhenhai', LI Xia’, WANG Shaoqiang'>*, WANG Xiaobo>, LIU Yuanyuan®

1 Laboratory of Regional Ecological Processes and Environmental Evolution, School of Geography and Information Engineering, China University of
Geosciences, Wuhan 430070, China
2 Key Laboratory of Ecosystem Network Observation and Modeling , Institute of Geographic Sciences and Natural Resources Research, Beijing 100101, China

3 Center for Foreign Cooperation and Exchange, Ministry of Ecology and Environment, Beijing 100035, China

Abstract ; In order to explore the vegetation response difference to flooding events in the coastal and inland areas, this study
used the MODIS satellite remote sensing data from 2000 to 2018 in Southeast Asia and the flood data. Two coastal flood
events, two inland flood events and one coastal inland flood event with the largest impact since 2000 were identified by
comparing the flood occurrence regions in the Southeast Asia. Using Google Earth Engine as the data processing platform,
Sen+Mann-Kendall trend method was used to analyze the variation of Normalized Difference Vegetation Index ( NDVI) in
the study area from 2000 to 2018. It was found that the NDVI in the five study areas showed an upward trend during the
19 years, with an average growth rate of 0.013/10 a. There was no significant difference in the spatial and temporal

evolution pattern between coastal and inland vegetation. Based on the analysis of disaster vegetation damage index, it was
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found that the vegetation damage index of inland and coastal areas under the influence of flood was 0.29 and —0.25,
respectively, while the vegetation damage area accounted for 14.29% and 18.11%, respectively. The vegetation damage
degree of inland vegetation was less than that of coastal areas. At the same time, excluding the cultivated land and man-
made surface with strong human disturbance, the resistance index of vegetation ecosystem to flood events in coastal study
area was 88.15, which is significantly stronger than 28.89 in inland area. Grassland showed the strongest resistance,
followed by woodland. However, there was an opposite trend in vegetation resilience. In the study, the impact of human
activities has reduced the damage of flood disasters to vegetation in inland areas. Researching the differential responses of
the coastal and inland vegetation in Southeast Asia to a single flood event and excluding the cumulative effects of flood
events in the inland and coastal areas can provide the targeted suggestions for the coastal and inland vegetation in Southeast

Asia to resist flood disasters.

Key Words: disaster vegetation destruction index; flood disaster; Sen+Mann-Kendall trend method ; vegetation stability
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Table 1 The information of flood events

5T IX KX TF 4 st ] 25 A ] Fpental/d B km? KAEJRK
Study area Area Start time End time Duration Influential areas ~ Reason
YLy b= ¢;|57 X ,
ity ’W%.{ ki EXN 1] 2000-8-28 2000-9-1 4 208158.42 Z A
Coastal and inland flood zone
Witk K X 1 ) .
IR R 2017-11-4 2017-11-8 5 52429.68 PP UK
Coastal flood zonel
gtk IX 2 b s
MBSk R ENE R VG 2004-12-26 2004-12-29 3 55444.50 WK
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itk X 1 . :
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UK IX 2
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Fig.1 Location of the study areas
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Fig.2 Interannual variation of normalized difference vegetation index in the study areas from 2000 to 2018
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Table 2 Parameters of interannual normalized difference vegetation index (NDVI) fitting lines in the study areas from 2000 to 2018

EL7Y itES ifE i P fifi P i

Index i K X KX 1 HokIX 2 KX 1 HKIX 2

HHE Intercept -2.20+0.70 -1.22+0.53 -1.38+0.50 -1.99+0.89 -2.04+0.69

&% Slope 0.0015+5.50 0.0010+3.21 0.0012+2.74 0.0014+8.02 0.0015+5.38
IR TR

BURBAR AR 0.73 0.70 0.75 0.61 0.72

Pearson correlation coefficient
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AR TCIT , A W R R RRE B2t 60% i X IR B NDVI _EFHE (K 3) , F— XA NDVI
AR Al T EEAZ B FEAK SRR R B2, FL R KOG RBP4 352 1) 15— ek B X R P T L o - M 7 25 25 7R
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KA GE I i 234 (E
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29.24% IR TR Z=XF L (K 4) o kAT 5 58X DVDI SR oA Wik B T VR 9t 52 23tk 35
PR SE K, DVDI BB AR -5 Rl b X 4351 -0.25 5 0.29(&1 5)
%3 WX 2000—2018 £ NDVI 1) Sen+Mann-Kendall #8# S5 REH S/ %

Table 3 Area proportion of Sen+Mann-Kendall trend analysis results of normalized difference vegetation index in the study area from 2000

to 2018

WX BELF NTE AW NTE NN S BETH Tk
Study area Significantly increase Slight increase Slight decrease Significant decrease No change
W5 N K X 16.78 49.61 4.43 29.15 0.02
KX 1 11.79 55.42 2.76 29.97 0.06
WK X 2 14.64 58.13 1.83 25.30 0.09
PR IX 1 11.35 58.64 2.26 27.71 0.03
Pkt K X 2 12.16 63.31 0.04 23.66 0.00

HRHEIK X1 A

S Rl UK X

0 250 km
[ —

| FEER FOb
N r8¥% bt Ktk
] was
i\y O RBETH
[ EE Ry
DIk X2 K X2

B3 #FRX 2000—2018 &£ NDVI #J Sen+Mann-Kendall #2353 #7145 R
Fig.3 Results of Sen+Mann-Kendall trend analysis for the normalized difference vegetation index series in the study areas from 2000 to 2018

x4 PREREEWBFEH(DVDI]) 5%

Table 4 Classification of disaster vegetation destruction index ( DVDI) in the study areas

DVDI i [ s DVDI S
DVDI range Classification DVDI range Classification
DVDI<5 B AR 0<DVDI<-2.5 BRI
5<DVDI<2.5 haEA K -2.5<DVDI<-5 LRI
2.5<DVDI<0 BMEK DVDI<-5 JEEBEIN

F WA B 32 ER A 9 S R RN RS BORE AR A 18 B0 2 80 (m V) X H R BB R BE
MR A RO T W 2 B0 15 X K A8 7 A R R R B SR 114 9 T SR I R AR R BT

http ; //www.ecologica.cn



6752 A E = 2%

FEBSE M st B Remer B Bk B pSak 8 Ak

1.0

.......
|||||||

0.8

0.6

5 kb Proportion

0.4

0.2

i
WESNEPOKX  IREIOKIXT  IREIDKX2  AREEIDKIXL P B gk X2

WF5 X Study areas

0

4 MRXREEHEWHIATEE DVDI Kif Sk

Fig.4 The proportion of disaster vegetation destruction index in the study areas
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