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Dynamic simulation of urban water resources carrying capacity based on system dynamic model
—A case study in Jiamusi Gty
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Abstract: In order to resolve the contradiction bet ween urban w ater resources supply and demand, to enhance the sustainable car
rying capacity of urban water resources, and to realize the sustainable development of social economy, the system dynamics
method was applied to build a dynamic simulation model of w ater resources carrying capacity in JiamusiCity. Based on the char
acteristics of regional resources utilization and socioeconomic development, four schemes were designed to enhance the water re
sources carrying capacity, including current situation continuation scheme, pollution control and increasing income scheme, lim it
ing exploitation and decreasing expenditure scheme, and comprehensive coordination scheme. The simulation results showed t hat
the balance betw een w ater resources supply and demand is not realized under the former three schemes from 2012 to 2030, and
water resources shortage still restricts the industrial and agricultural production and socioeconomic development of Jiamusi
City. However, t he balance betw een wat er resources supply and demand in 2015 and rapidly socioeconomic development are reak
ized under the comprehensive coordination scheme. Thus, the comprehensive coordination scheme is the best scheme to enhance
the water resources carrying capacity of Jiamusi City.
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Fig. 1 Flowchart of system dynamics model
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Fig.2 Dynamic simulation model of water resources carrying capacity in Jiamusi City
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Tab.1 Scheme regulating strategies of water resources carrying capacity
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Fig.3 Dynamic simulation of annual water supply

Fig.4 Dynamic simulation of annual water demand
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Fig. 5 Dynamic simulation of water resources supply and demand ratio
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Fig. 6 Dynamic simulation of regional GDP
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