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Evaluation and Dynamic Simulation of Ecosystem Service Value
in Coastal Area of Fuzhou City

WANG Peijun SUN Huang HUA Baolong FAN Shenglong
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Abstract; LUCC is an important cause of global ecosystem change. With the global warming and
increasing environmental problems, such as the melting of Arctic glaciers and so on, it is more and more
realistic to predict the future status of ecosystem services based on changes in the status quo. As an
important extension of construction of a new green district in Fuzhou, the coastal area is a new place for
the future development of Fuzhou. According to the “Fuzhou New Area Overall Plan” issued by the
National Development and Reform Commission, the ecological civilization pioneer zone is one of the
important strategic orientations for the development of Fuzhou New Area. Fuzhou New Area will be built
into a new green district. Therefore, based on the Landsat TM/OLI data of the fourth phase of the coastal
area of Fuzhou City, the land use status data through ENVI manual visual interpretation was obtained.
The LUCC was analyzed, and the value of ecosystem service in the coastal area of Fuzhou was evaluated
through the value-equalization method of price revision in Fujian Province. Based on the driving factor of
LUCC in Fuzhou, the GeoSOS — FLUS model was used. LUCC simulation and dynamic change of
ecosystem service value were predicted. The results indicated that the value of ecosystem services in
coastal areas of Fuzhou City was increased first and then decreased, and the overall value was between
19. 043 9 billion RMB and 20. 241 9 billion RMB. The value of ecosystem services of forest land was the
highest, which was between 8. 630 1 billion RMB and 10. 719 4 billion RMB, followed by water land of
5.7279 ~6.819 1 billion RMB, grassland of 1.477 2 ~3.958 4 billion RMB, farmland of 0.593 1 ~
1. 0155 billion RMB, wet land and bare land of 0. 000 1 ~0.428 5 billion RMB. The total value of
ecosystem services in the coastal area of Fuzhou under the general development scenario was 18.790
billion RMB. Among them, the value of forest ecosystem services was the highest, reaching 10. 377
billion RMB, followed by water land of 6. 154 billion RMB, grassland of 1. 590 billion RMB, farmland of
535 million RMB, and wetlands of 134 million RMB. The unused land was almost zero. The total value

of ecosystem services in the coastal area of Fuzhou under the green development scenario was 19.511
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billion RMB. Among them, the forestry ecosystem service value was the highest, reaching 10. 639 billion
RMB, followed by the water land of 6. 374 billion RMB, grassland of 1. 601 billion RMB, farmland of
535 million RMB, wetland of 362 million RMB, and the unused land was almost zero. Therefore, in the

process of planning and constructing a green new district in the coastal area, the ecological concept

should be integrated into the spatial pattern to ensure that certain urban green spaces and other ecological

service land reserved during the development and construction process; and the wetlands in the coastal

area needed to be properly developed and protected.
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Tab.3 LUCC in coastal area of Fuzhou km’
N R T

A Al b, T b Hi i, et IEN A A
1988 162. 08 1521.48 7.01 708. 03 2 082. 64 279.79 19.56
1999 308. 66 1075.18 42.45 801. 18 2 300. 53 235.02 17.58
2008 510. 86 1001.79 30. 94 1036.11 1926.31 267.97 6. 62
2018 822.46 888.57 21.23 386. 65 2 392. 66 247. 80 21.23
1988—1999 146.58 —-446. 30 35.44 93. 15 217.89 -44.77 -1.98
1999—2008 202. 20 -73.39 -11.51 234.93 -374.22 32.95 -10.96
2008—2018 311.60 -113.22 -9.71 —-649. 46 466. 35 -20.17 14. 61
1988—2018 660. 38 -632.91 14.22 -321.38 310. 02 -31.99 1. 67
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Tab.4 Ecosystem service values in coastal area of Fuzhou 1276
N ‘ A A ] 2 B S
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1988 10. 155 0.708 27.050 93. 305 68. 191 0. 004 199. 413
1999 7.176 4.285 30. 608 103. 067 57.279 0. 004 202.419
2008 6. 687 3.123 39.584 86. 301 65. 309 0. 001 201. 005
2018 5.931 2.143 14.772 107. 194 60. 394 0. 005 190. 439
1988—1999 -2.979 3.577 3.558 9.762 -10.912 0
1999—2008 —-0.489 -1.162 8.976 —-16.766 8.030 -0.003
2008—2018 -0.756 -0.980 -24.812 20. 893 -4.915 0. 004
1988—2018 -4.224 1. 435 -12.278 13. 889 -7.797 0. 001
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Fig.4 Proportion of ecosystem service values in coastal area of Fuzhou from 1988 to 2018
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Tab.5 Simulation results of ecosystem service value and LUCC
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Fig. 6 Simulation maps of LUCC in coastal area of Fuzhou
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