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Evaluating the water ecological carrying capacity of Chengdu City with SD model

MA Harr yu, HUANG Chuarr you, YIN Tong, ZHU Guo yu
(Collegeof Water Resources & Hydropower Engineering, Sichuan University, Cheng du 610065, China)
Abstract: In order to enhance the water ecological carrying capacity of Chengdu city whilst promoting the development of econo
my and improving the living standards of the people, System Dynamics (SD) method was applied to build a coupled system of
water ecology economy populatiorr water resources water environment of the city based on the status quo of water ecology. Four
scenario patterns including status continuing, water saving, pollutiorr controlling, and integrat ed coordination were simulated by
the SD model. Simulation results showed that: in the analog period (2014 to 2020) , the status continuing and pollutiomr cont rot
ling scenario patterns can not effectively reduce the limit coefficient of water ecological carrying capacity, resulting in further de
terioration of water ecological problems. H ow ever, the w ater saving and int egrat ed coordination scenario patterns can reduce the
limit coefficient of water ecological carrying capacity. It should be noted that the water saving scenario pattern can not signift
cantly reduce the coefficient. The integrated coordination pattern combining water saving and pollutioir controlling measures can
reduce the cefficient more effectively. It is the best pattern to improve the water ecological carrying capacity. With the afore
mentioned recommended pattern, the limit coefficient of water ecological carrying capacity can be reduced to 0. 297 for Chengdu
City by 2020, down by 59. 4% compared with that of 2010. T he research results can provide technical basis for w ater ecological
protection in Chengdu city.
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Fig. 1 Coupling relationship of water
ecological carrying capacity in Chengdu City
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Tab.1 The main variable parameters and equations in SD model of water ecological carrying capacity in Chengdu City
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Fig. 2 System flow chart of SD model of Chengdu water ecological carrying capacity
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Tab.2 Initial value of main variables in SD model of Chengdu water ecological carrying capacity
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Tab.3 Historical inspection results in SD model of

Chengdu water ecological carrying capacity
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Fig.3 Simulation results of total water demand
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Fig.4 Simulation results of the total amount of COD into the river
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Fig.5 Simulation results of limit coefficient of

water resources carrying capacity
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Fig. 6 Simulation results of limit coefficient of

water environment carrying capacity
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Fig. 7 Simulation results of limit coefficient of

water ecological carrying capacity
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