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Tab.1 Obtain momentary tide level data parameters

AEfy AT TE] 1 KA J I ] 2 IKAL2 SR I 5
Year Imaging timel h,/m Imaging time 2 h,/m H/m
1990 05-10 1:45 1.37 06-111:45 0.17 2.13
2000 08-01 0:00 1.27 06-142:17 -0.16 2.19
2010 11-09 2:15 -0.53 11-012:17 0.72 2.17
2020 08-16 2:25 2.00 02-222:24 0.70 2.18

T - 32 PR AL 5 JIE RS JEE S 2 TP R T O e

Notes: The water height and tide height are based on a mean sea level of 0 m.
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Tab.2 Ecosystem service value(ESV) coefficients of the coastal zone in Shanghai Province

— R el it Hiih Mt B PIEN B
First type Secondary type Woodland Grassland  Cultivated land Wetland Water Construction land
HESA R 45 (o7 771.09 1 004.76 2336.65 841.19 1238.42 0
Supply service SR 6963.22 841.19 911.29 560.80 817.83 0
RTE Y 10 094.33 3504.98 1682.39 5631.33 1191.69 0
P IR A 9510.17 3645.17 2266.55 31661.61 4813.50 0
Regulating service IR SIS 9 556.90 3551.71 1799.22 31 404.58 43 858.92 0
PRHAL B 4019.04 3084.38 3247.94 33 647.76 34 699.25 0
Bz % LSRR 939333 5234.10 3434.88 4649.93 958.03 0
Support service HeRp 2 EE 10538.29 4369.54 2383.38 8 622.24 8 014.71 0
éjﬁ%ﬁ ervice PEAEIE S 4860.23 2032.89 397.23 10 958.89 10 374.73 0
A1 Total 65706.60 27 268.72 18 459.53 12797833 105 967.08 0

R A ESV AR A ST -
Vo= S (4, % V) (6)
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Tab.3 Change intensity of Shanghai coastline from 1990 to 2020 %
W58 X 38, Study area 1990—2000 2000—2010  2010—2020 1990—2020
R R 2R AE AR Shoreline change rate of Shanghai mainland 0.35 -0.18 0.44 0.21
S ) R 2848 £ 3 Shoreline change rate of Chongming island 1.19 -1.85 0.12 -0.26
K24 AR Shoreline change rate of Changxing island -0.04 2.00 0.22 0.74
FEVD I R 28725 kR Shoreline change rate of Hengsha island 0.31 1.72 11.13 5.18
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Tab.4 Change of land use area in Shanghai coastal zone from 2000 to 2020

) T Area/km? 2000—2010 2010—2020 2000—2020
ffff Eijff 2000 2010 2020 Al QIS Al AL Al AL
Variation/km>  Rate/%  Variation/km®>  Rate/% Variation/km®>  Rate/%
#HFHL Cultivated land 97.77 19899  239.68 101.22 103.53 40.70 20.45 141.91 145.15
AYEHIHL Construction land 10.98 38.11  131.03 27.13 247.13 92.92 243.81 120.05 1093.47
JKAK Water 55.59  103.89 172.54 48.30 86.90 68.65 66.08 116.96 210.41
i Wetland 41.66 11817  86.09 76.51 183.67 -32.08 -27.15 44.43 106.66
5D Grassland 0 1.82 6.81 1.82 - 4.99 274.19 6.81 -
Mt Woodland 0 0.52 7.61 0.52 - 7.09 1369.50 7.61 -
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Tab.5 Changes of ESV in the coastal zone of Shanghai Province during 2000 to 2020

ESV/10°CNY 2000—2010 2010—2020 2000—2020
IR IR e ERE e B
Land use type 2000 2010 2020 Variation/ Variation/ Variation/
10° CNY Rate/% 10° CNY Rate/% 10° CNY Rate/%
FHb Cultivated land 1.81 3.67 4.42 1.86 103.02 0.76 20.84 2.62 145.33
KA Water 5.89 11.01 18.28 5.08 86.22 731 66.66  12.39 210.35
B Hb Wetland 533 15.12 11.02 10.10 189.36 -4.41 -28.59 5.69 106.64
E5 4 Grassland 0 0.05 0.19 0.05 - 0.13 264.87 0.19 -
s Woodland 0 0.04 0.5 0.03 - 0.47 174270 0.50 -
#@i% F b Construction land 0 0 0 0 - 0 - 0 -
H3t Total 13.03 29.89 34.41 17.11 131.36 427 1418 2139 164.16
2.3.2 HIAR RGNS DRe a2 1k 0 ) A=A VR AR 55 A2 10 L T AR N S B

R IS By b R A ESV PE AL A5 R
22 390 4 b R B, 115 3 4 B BRI Y DXl
HKHEBRGEMRS M E LA (F6). H
T Bl 3 9 X ATRR YK, B T 2000—2010

TiUA: 25 R G R 55 (B AR AT, oAt AR 55 2 #04 Jo
I Fb o (ELRE 2 VU R B R ORI, AR A
T b 55 - b 2 AR A A O R FH b, 4% BT AR 55 T
A ESV 3 Jin 884 FrR#AI%

F6 2000—2020 F LiFBFHHATESY L
Tab. 6 Change of single ecosystem service value( ESV) in Shanghai coastal zone from 2000 to 2020

ESV/10° CNY 2000—2010 2010—2020 2000—2020
EERAITE B T B e L
Ecosystem service function 2000 2010 2020 Variation/ o Variation/ - to - Variation/ oo
10° CNY 10° CNY 10° CNY

B Food production 033  0.69 0.86 036  109.09 0.17 2464  0.53 160.61
JFALEHE 7= Raw material production 0.16 034 0.47 0.18 112.50 0.13 3824 031 193.75
SARIATT Gas regulation 0.47 1.13 1.19 0.66 140.43 0.06 5.31 0.72 153.19
ST Climate regulation 1.81 4.70 4.20 2.89 159.67  -0.50  -10.64  2.39 132.04
K SCIEAT Hydrologic regulation 392 864  10.80 472 12041 2.16 2500  6.88 175.51
JEWIAEFE Waste disposal 3.65 824 9.71 4.59 125.75 1.47 17.84  6.06 166.03
45 - Soil conservation 0.58 1.35 1.50 0.77 132.76 0.15 11.11 0.92 158.62
A5 L) Z R Maintain biodiversity 1.04 234 2.80 1.30 125.00 0.46 19.66 1.76 169.23
FRAESE 275 Provide aesthetic landscape 1.07 2.46 2.88 1.39 129.91 0.42 17.07 1.81 169.16

MWEBRGERS R KT, R EERS
R 55w, X B ESV BT Bk B 5 R 9 S IR 55, o
75.2% , Hk & RIS L SCAR IR 55 AL 45 R 55
2020 4 1Y BTk R 43 3 12.5% .8.4% . 3.9% . %
BF 5% X i RN AE S R G ) 49 IR 55 v 22 25
%, HMIAERRGRSDIRE, KO R
PIAb B SV e R E S RGRSS 13

T ER

AN A N B BRI o oK SCIR T B S5
2 R RIS XA T A TRV L K AR L
K FEA .
2.3.3  ESVZ[a4fi

XF 200020102020 4F 3 A~ B 1 19 F 9 1X 46
F4 3 0.5 kmx0.5 km (1) 3 5, F FH] ArcGIS 10.7 [
22 [ AT DI RE , 647 50 B A MH, T H 45 09T IX
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Fig. 6 Spatial distribution of ESV in Shanghai coastal zone from 2000 to 2020
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Coastal zone evolution and ecosystem service value change in Shanghai

CUI Ziao, GAO Guoping, CHEN Jie
(College of Oceanography and Ecological Science , Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to carry out the study on the evolution of Shanghai coastal zone and the change of
ecosystem service value, the experiment analyzed the characteristics of shoreline length change in Shanghai
coastal zone based on Landsat remote sensing image data in 1990, 2000, 2010 and 2020; combined the data
of Globe Land 30 with spatial analysis to explore the land change and land transfer in three periods from 1990-
2000, 2000-2010 and 2010-2020; and on this basis, constructed the ESV model of Shanghai coastal zone to
clarify the spatial and temporal characteristics of ESV in Shanghai coastal zone from 2000 to 2020. The
results show that, between 1990 and 2020, the shoreline of Shanghai mainland displayed a trend of
increasing, then slowly decreasing , and finally increasing due to human activities and natural factors, with
the shoreline of Chongming Island decreasing and the shoreline of Changxing Island and Hengsha Island
increasing. Meanwhile, due to the intensity of human activities and increased coastal engineering, the land
use area of the coastal zone changed significantly, with an increase in arable land and construction land. In
addition, due to land expansion, the Shanghai coastal zone showed an increasing trend of ESV during the
study period, but its wetland ESV decreased by 28.59% between 2010 and 2020. In terms of spatial
distribution, the ESV of Shanghai coastal zone gradually shifted from medium to high value areas to low and
very low areas, and by 2020, areas with very high ESV per unit area had largely disappeared. The
development of construction land in urban process and the reduction of coastal wetland ecosystem are the main
reasons for the change of ESV in Shanghai coastal zone. This study can provide scientific basis and decision
support to guide the environmental management of coastal zone as well as sustainable development in
Shanghai.
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