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Abstract; The Min Delta urban agglomeration includes three cities ( Xiamen, Quanzhou, and Zhangzhou) and is an open
coastal area in China. Since the 21st century, rapid urbanization has seriously affected the ecological security and ecosystem
services function of the region and has restricted the sustainable development of the local economy and society. For this
reason, Understanding the trade-offs and synergies of ecosystem services in the Min Delta Urban Agglomeration is of
considerable significance to the coordinated linkage management of ecological security and the sustainable development of

social economy in this region This paper estimated four kinds of ecosystem services ( water conservancy, soil conservation,
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NPP (Net primary productivity ), and food supply ) in the Min Delta urban agglomeration, and the spatial-temporal
dynamics and trade-offs-synergies among the ecosystem services were analysed using correlation and spatial analyses.
Moreover, the spatial distribution and trade-offs of ecosystem services in 2030 were simulated under different scenarios.The
results showed that: From 2005 to 2015, trend for all four types of ecosystem services were decreased, and there was a
synergies relationship between water conservancy, NPP and soil conservation services. However, there was a trade-offs
between food supply service and the other three services. From 2005 to 2015, the trade-offs and synergies between the four
services remained unchanged, the degree of complex changes have taken place. In terms of spatial distribution
characteristics, the degree of ecosystem service trade-offs and synergies in Jinjiang river basin is higher than that in Jiulong
river basin. The trade-offs and synergies relationship of ecosystem service in three cities of Min Delta Urban Agglomeration
presents uniformly in Xiamen > Quanzhou > Zhangzhou. In different scenario Settings, there was a significant decrease in
the four ecosystem services under the natural scenario, and the synergistic relationship was mainly in a downward trend,
while the trade-offs relationship was intensified. Compared with the planning scenario, the synergistic relationship under the

protection scenario was higher and the trade-offs relationship was lower.

Key Words: ecosystem service ; trade-offs and synergistic; scenario simulation; Min Delta urban agglomeration
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Fig.1 Location of the Min Delta Urban Agglomeration
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Fig.2 Spatial pattern of the ecosystem services in Min Delta urban agglomeration from 2005 to 2015
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ZER R ,2005—2015 4, KRGS A RS5 il NPP Z [A] X S U R 5C & , W45 I 55 43 5 ARk i 45 A
RS H NPP Z [R5 EAUMG IR o ST HL R P 60 6 b b R R b R b 4 bR 2R A rh (R RS NPP 5
TR RS e e (PR L Wy b ah e 00 455 s i VR Sy i =2 s W k45 6 01 0Bk b X, LR+ iR 55 NPP
SRR RETINESS . AR, #E 2005—2015 4F ], R 7K IR 55 5 08 £ IR 55 1 DI [R] O 2R St a5 ke 4, i & ik
YR 55 545K IR 45 F NPP 22 ] B AU 56 2

R1 2005—2015 FEH=RAFTHESRERSNEETK
Table 1 The dynamics of the trad—offs of ecosystem service in the Min Delta agglomeration from 2005 to 2015

N KR {7k 5 NPP PRk S EP ey {15 NPP RSty e
FEH . : . : _ NPP 54y

Y Water and soil Water conservancy Water conservancy Soil conservation Soil conservation NPP and food

r 1
ea conservation and NPP and food suppy and NPP and food suppy and food suppy

2005 4 0.107 0.358 -0.219 0.09 -0.064 -0.142
2010 4 0.137 0.349 -0.221 0.113 -0.073 -0.173
2015 4F 0.087 0.414 -0.223 0.07 -0.06 -0.152
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Table 2 The comparison of ecosystem service trad-offs in the three cities

HIX. District B N M
AR Year 2005 2010 2015 2005 2010 2015 2005 2010 2015
Pk St L . . 0.175 0.189 0.161 0.089 0.118 0.093 0.113 0.136 0.069
Water and soil conservation
&+ 5 NPP
{*.j: ’ . 0.111 0.130 0.130 0.070 0.089 0.057 0.112 0.140 0.076
Soil conservation and NPP
Pk s Nep 0.369 0.424 0.434 0.324 0.333 0.375 0.385 0.345 0.444
Water conservancy and NPP

5 L2
kSRt -0.223 -0.218 -0.221 -0.192 -0.193 -0.194 -0.227 -0.232 -0.235
Water conservancy and food suppy

St
R lax il est -0.087 -0.097 -0.098 -0.193 -0.057 -0.052 -0.067 -0.078 -0.055

Soil conservation and food suppy

NPP SEHftsy

-0.1 -0.1 -0.14 -0.194 -0.11 -0.1 -0.1 -0.1 -0.184
NPP and food suppy 0.178 0.155 0.148 0.19 0.116 0.130 0.158 0.155 0.18

3.2.3  EHVCRBA LRI IR 2 8] A A 25 R GRS BTG BT L

S8 A N £ R €y Wy A 7 2 R0 g B N & 5 v 4 2 SR DN B N 29 = R R b
T HEARAE Ry U TR, SR M TR B VL, P I B T 3 3 o R A5 1 R TR 3R 0 T A AE A R Y
ANl FEZS (A RUEE b VT3 45 T IR 55 22 18] JC 1 S AN OC 32 AN R [R) 5C R AR K F UL e v imsk, 76 s ] RUBE
b B ERRGE MRS UMRIE R T, B VLRI IR 55 (R R 2 s/ N B T VT 34 I 55 ) Fy IR ) 6 R 3 A
B LTSS AR R T BRI B s A S U TR R R L TS S R U TR
BAE 2010—2015 4F (0], 2558 R GUNR S5 Z Al AU G R IREEK .

#3 EIREMARTREESRZERSREX R
Table 3 The comparison of ecosystem service trad-offs in Jinjiang Basin and Jiulongjiang Basin

HbIX District BT Jinjiang river basin JUIEIT I Jiulong river basin

AEDY Year 2005 2010 2015 2005 2010 2015
TRIK BB 55 - 1 R Water and soil conservation 0.113 0.136 0.069 0.099 0.019 0.103
18 4 AR 45 -NPP Soil conservation - NPP 0.112 0.140 0.076 0.068 0.021 0.067
£RIK AR 55 -NPP Water conservancy -NPP 0.385 0.345 0.444 0.341 0.361 0.396
1R IR 55 -4 Soil conservation-food suppy -0.227 -0.232 -0.235 -0.130 -0.126 -0.130
141 IR 55 -4 Soil conservation-food suppy -0.067 -0.078 -0.055 -0.039 -0.007 -0.043
NPP-E#I8t45 NPP-food suppy -0.158 -0.155 -0.184 -0.122 -0.116 -0.133
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