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Dynamic assessment of ecosystem service value:a case study of Xiangfan.,Hubei

Province after the project of south to north water transfer project in China
ZHOU Jing-Xuan, CHEN Yun-Feng, XIAO Jie, L1 Yan-Ping  (Environmental Science &. Engineering Colleges Huazhong
Untversity of Science &. Technology, Wuhan 430074, China). Acta Ecologica Sinica.2004.24(4) :743~749.

Abstract: The services of ecological environment are critical to socio-economy by underpinning human welfare. Currently., how
to dynamically predict ecosystem service value (ESV) is a multidisciplinary sharp-edge issue in the research field of sustainable
development. Artificial neural networks (ANNs) has been proved to perform better than many classical modeling methods in
an increasing number of applications in ecological modeling. However. too few applications have been reported in ecological
economics. In this paper, by a case study of dynamic assessing ESV of Xiangfan, Hubei Province after south to north water
transfer project in China, a BP network was built to simulate ESV loss of that district brought by the huge man-made project.
Since the excellent nonlinear approximation ability of a BP network is based on properly determining the topology and
structural parameters, learning efficient training sets with good typical characters and searching the global minimum solutions,
the authors adopted some methods in this paper to avoid “multimodal”. “overfitting” and “overlearn” which always occur in BP
modeling process. As ecological environment is closely connected with and interacts with socio-economy . they should be looked
at as a whole. In order to grasp the inherent essential relationship between them,the authors put both ecological environmental
factors and socio-economic factors together to set up a 3-layer BP network in this paper. Historical data of ecological
environmental factors and socio-economic factors were used as inputs and corresponding historical data of ESV and GDP (gross
domestic product) as target outputs to train the network. The network was concluded to have been trained when the test errors
were controlled within 1.4% after iteratively calculating outputs and adjusting weights and biases. So it could be used for
generalization. Then predicted data of ecological environmental factors and socio-economic factors after 2001 were presented to
the trained network as generalization sets, ESVs and GDPs of 2002, 2003, 2004. till 2050 were simulated as output in
succession. According to simulation results, up to 2050, the district would have suffered an accumulative total ESV loss of

RMB104.9 billion, which accounts for 37.36% of the present ESV. While coinstantaneous GDPs would change
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asynchronously with ESVs, they would go through an up-to-down process and finally lose RMB8&9. 3 billion, which accounts
for 18. 71% of 2001. The simulation indicated that ESV loss means damage to the capability of socio-economic sustainable
development. To avoid loss of socio-economy, the authors put forward a series of countermeasures and retrieving plan to
uphold the regional ecosystem service. On the base of case study, the authors also dealt with the applicability of ANNs in
ecosystem modelling. Although a good few other published studies’ results showed ANNs perform better than other modeling
methods ., many of them were just restricted within simple narrating . This paper further proved that in theory. Besides, the
authors pointed out it seems more harmonious with the nature to use ANNs in ecosystem modeling. In the end, the authors
reached conclusions: first, this huge man-made project would weaken the ecosystem service value (ESV) of that district and
hold back the development of the local economy to a large extent, which manifests it is by providing the ability of sustainable
development that ecosystem serves socio-economy. Second, the authors demonstrated in theory that ANNs have perfect
applicability in ecosystem modelling. Meanwhile the authors indicated impersonally that any single approach couldn’t meet all
the needs of a complex incomprehension system modeling. So they brought forward suggestions for ecosystem modeling: first
of all, to grasp the integration and dynamic by function simulating; then, to further research the inner topology and processes
of the system under the guidance of the integration and dynamic by structure simulating, finally to harmonize the simulated
topology and functions of the ecosystem.
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Table 1 Ecosystem service value and GDP of Xiangfan after south to north water transfer project
GDP
(X108 ) (X108 ) (X108 ) GDP
(X108 ) GDP(X10° ) (X108 )
. Annual decrease of Total loss of ecosystem Annual X
Year Ecosystem service ) . GDP(X10% Yuan) . . Total increase of
lue (X 10°Yuan) ecosystem sevice value service value increase of GDP GDP (X 10° Yuan)
alue a N a
e (X 10% Yuan) (X10% Yuan) (X 10% Yuan)
2001 280. 8 477.2
2002 279.1 1.7 1.4 501.1 23.9 23.9
2003 277. 4 1.7 3.4 521.1 20.0 43.9
2004 275.6 1.8 5.2 536.7 15.6 59.5
2005 273.6 2.0 7.2 550. 9 14. 2 73.7
2006 271.3 2.3 9.5 563. 9 13.0 86.7
2007 268. 4 2.9 12. 4 569. 5 5.6 92.3
2008 264.7 3.8 16. 2 575.2 5.7 98.0
2009 260. 2 4.5 20.7 578.1 2.9 100. 9
2030 198.1 82.7 487.6 10. 4
2050 175.9 104. 9 387.9 —89.3
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