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System dynamics simulation analysis of water resources carrying capacity in
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XIAO Jie'>, WEN Tianfu'**, CAI Fulin’, LIU Xin'"*

(1. Jiangxi Academy of Water Science and Engineering, Nanchang 330029, China; 2. College of Water Conservancy and
Hydropower Engineering, Hohai University, Nanjing 210024, China; 3. Research Center for Water Resources and
Ecological Environment of Poyang Lake, Ministry of Water Resources, Nanchang 330029, China; 4. Jiangxi
Provincial Key Laboratory of Water Resources and Environment of Poyang Lake, Nanchang 330029, China)

Abstract; Strengthening the rigid constraint of water resources can effectively improve the performance of
water resources in the regional socio-economic development. Taking Xinyu City as an example, a system
dynamics simulation model for the rigid constraint requirements of water resources is established consider-
ing local industrial characteristics, then it is used to predict the changing process of local water resources
carrying capacity from 2020 to 2035 under four schemes (i. e. the current situation, the economic devel-
opment, the resource conservation, the rigid constraint). The results show that, under the scheme of rig-
id constraint of water resources, the efficient water utilization of industries are emphasized, especially in-
dustries with high water pollution and consumption such as steel and photovoltaic, and the supply — de-
mand ratio of water resources will be 1.03 in 2035, while the pollution ratio of both COD and ammonia
nitrogen will be greater than 1. By 2035, the carrying capacity of total population and GDP in Xinyu City
can reach 1.302 x 10° and 557. 86 x 10° yuan, respectively. In this paper, with the help of the system
dynamics model, the rigid constraint scheme which considers the water efficiency and socio-economic de-
velopment can realize the balance between regional water supply and demand with maximized carrying ca-

pacity of water resources. This study aims to provide an effective support for the implementation of the
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rigid constraint of water resources in Xinyu City.

Key words: water resources carrying capacity; system dynamics; rigid constraint of water resources;

simulation analysis; Xinyu City
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FE 2020 4F 2025 4F 2030 4 2035 4F
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. B I 0.73 0.657 0.590 0.590
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B wWEkEs
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I 0.80 0.72 0.648 0.648
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Stk r=lkiE
Kbz I 080 0.56 0.448 0.448
IV 0.80 0.56 0.448 0.448
I 0.60 0.54 0.486 0.486
LAY I 0.60 0.54 0.486 0.486
HEl R 5L M 0.60 0.42 0.336 0.336
IV 0.60 0.42 0.336 0.336
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HER R AL 15 Gy R, USSP 4 frs
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