5541 B T W *E &~ 2 Eild Vol.41,No.7
2021 4F 4 A ACTA ECOLOGICA SINICA Apr.,2021

DOI: 10.5846/stxb202002150262
Sy, 4. i b S5 AR SR ) 2 1A S R L ) e AR A2 2R, 2021 ,41(7) :2622-2631.

Yi A L, Wang J.Quantitative study on spatio-temporal evolution and mechanisms of wetland landscape patterns in Shanghai.Acta Ecologica Sinica,2021,41

(7) :2622-2631.

TR LG S B S S IR A WL B LB 5

A, E 4

U ET R AF IR T A ek T M0 I 5382, TRYI 518055

T 1980—2018 4F 1365115 Iy o 18 B , 8 s P 5% vl 1 S A Jmy AR A S BRBh AL, Ak, SR Fragstats 4.2.171
BT FOWAR SRR R, IR TE AL B R Ge A 2 (TR G OCIR R GE 43 BT 1T M UL SRy 5 2 (R DA F AR PREE 22 8] 14 MK 62
CHERE , #53RWL. (1) A 1980 LAk, b i s AR 4, U HOK R e 2, IR H) 2018 4, BT IR T 21.06%
10*hm® AL, BUAR M AR 38.22x 10 hm®, For A TR 5 85% , L ARIBHL Y 15%, A TRk M8 3, A SRIE L
FTRLT 1 1Ay = S B B SN i 7= AT AN 0 N W =82 2 s A - O R VR LD RN =R S B o = BN b S N TS e
VIR e B HE B PRI S, /K P800 TR 4 B 8 B R E) B 3 B T R WU AR ) 2 ke g, (2) 1980—2010 48
(], P LB AR AL S S AN R, e KRB AE B R W 3 TR 3, 2010 485, 5L A% 1k Jm 34 1) 4, e R B B T BR A K
1980—2015 4F [, & 4E B AR B S I 3l T R 3 R AR EBR M3 BT EHE, 2015 4202 & 1 IR UM B & 2R 80E
AT A, KRG BEHIR AR 0 AR BRI AR A/, i HEA S50 00 BARUME . (3) Wb 5AE SR 52 B9k AW E R &R
B, Y Ik S B TR RS H AR B ) 32 A2 SRR B, A SR R A AR OR B s RO
il 2 T b B S S R AR A, (LR 2 A TV & R, A A R V)RR L TR R IBOORE A N A DR 2 Sk S RS R 45 ) ) % 3
TR AR GRS T b ORI LA T b R AR SR [ 1 T A

SRR VR M 5 SRR SR SRS ;K B SRR VT

Quantitative study on spatio-temporal evolution and mechanisms of wetland

landscape patterns in Shanghai

YI Alan, WANG Jun”
Department of Urban Planning and Design, Shenzhen Graduate School of Peking University, Shenzhen 518055, China

Abstract; Based on historical remotely sensed data covering the city of Shanghai between 1980 and 2018, we conducted
quantitative studies on wetland landscape change and its driving mechanisms. In order to do so, we calculated landscape
pattern indices by Fragstats 4.2.1 and analyzed the grey correlations between wetland landscape patterns and social ,
economic, and natural environments using grey relational analysis in data processing systems. The results showed that (1)
the total area of wetlands, especially paddy fields, have been decreasing since the year 1980. By the year 2018, the wetland
area has been reduced by 21.06x10* hm’. The total area of wetland in Shanghai was 38.22x10" hm®, and 85% of the area
was the constructed wetland, the rest was the natural wetland. Constructed wetlands were mainly comprised by paddy fields,
while natural wetlands were mainly river wetlands. The average areas of paddy fields and river patches showed fluctuated

decreasing trends. The shape of river wetland patches was the most complex, and the total area of the river patches had been
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decreasing over the study period. The fractional dimensions index of the river patches fluctuated over the years but did not
have a clear trend. The fractional dimension index of paddy fields fluctuated and had an increasing trend, and their
landscape patterns had become more complex. (2) The degree of fragmentation of wetland landscapes intensified between
1980 and 2010, and the maximum patch index showed a fluctuated decreasing trend. Around the year 2010, the degree of
fragmentation of wetland landscapes reversed, and the maximum patch index had become increasing. Between 1980 and
2015, the contagion index showed a fluctuated decreasing trend and the Shannon diversity index showed a fluctuated
increasing trend. The year 2015 was the tipping point for the changes of the contagion index and the Shannon diversity
index. The patch shape of reservoirs was relatively simple, and they had small inter-annual fluctuations and structural self-
similarity. (3) The landscape patterns of wetlands were influenced by natural and human disturbances. Urbanization caused
the decrease of constructed wetlands. The change of natural wetlands was mainly driven by the variations of temperature and
precipitation. Natural factors usually had dominant influence on wetland landscape in large spatial and temporal scales. In
the context of rapid economic development, human factors, such as national policy, had increasingly stronger influence on
wetland landscape patterns in short temporal scale. In the future, the implementation of national policies on urban wetland

conservation can help urban landscape patterns move toward better directions.

Key Words: wetland; landscape pattern; mechanism; gray correlation degree; Shanghai City
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Fig.1 Spatio-temporal distribution of wetlands in Shanghai ( 1980—2018)
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wetlands in Shanghai (1980—2018)
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