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Dynamic simulation and sensitivity analysis of water resources system in Zhongshan City // GUAN Xuehua', CHEN
Zhihe' |, YE Zhiheng” ( 1. School of Civil Engineering, Sun Yat-sen University, Zhuhai 519082, China; 2. School of
Geography and Planning, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: To meet social and economic development needs of Zhongshan City in the future under conditions of sustainable
development and efficient utilization of regional water resources, a system dynamics model was established to simulate the
changing trends of economic society, water resources supply and demand, and water environment in Zhongshan City. The
entropy weight TOPSIS model was used to analyze the sensitivity of parameters, and comprehensively evaluate the effects of
different parameter changes on the water quality, water quantity, and economic society in 2030 and 2040. The results show
that under the conventional development mode, the contradiction between supply and demand of water resources in
Zhongshan City becomes increasingly prominent, and the deterioration of water environment becomes more serious.

Controlling the amount of water consumption has more obvious effect on promoting the regional sustainable development,

and the reduction of water consumption of industrial ( without including thermal power) added value per ten thousand Yuan
has the most significant effect. Different parameter adjustment schemes have different short-term and long-term effects on
the water resources system. To make water resources management policies more suitable for long-term development, more
attention should be paid to parameter adjustment schemes with obvious long-term effects.
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Table 1 Simulated and actual values of some parameters from 2005 to 2018

1 2005—2018

GDP
/ / /% / / /% / / /%
2005 885.72 885.72 0.00 243. 46 243. 46 0. 00 510. 87 510. 86 0. 00
2009 1562. 45 1567.50 0.30 295. 50 296. 53 0.35 857.35 860. 06 0.31
2013 2622.45 2651.93 1.11 315.83 317.39 0.49 1392. 03 1407.79 1.12
2018 3609. 87 3632.70 0. 63 329.28 331. 00 0.52 1683.5 1780. 23 5.43
/ w / m /% / w / m /% / m / m /%
2005 4.93 4.93 0. 00 4.95 5.05 2.05 2.58 2.70 4.60
2009 6. 80 6. 81 0.11 5.99 6.37 6. 04 2.16 2.63 17.70
2013 6.87 6. 87 0.01 6.33 6.41 1.27 2.76 2.81 1.91
2018 4.29 4.38 2.05 3.09 3.25 4.92 3.463 3.53 1.90
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Fig.3 Trends of water resources supply and demand, GDP, and water environment from 2019 to 2040 in Zhongshan City
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2

Table 2 Scheme design and simulation results of target variables

GDP/ cob
2030 2040 2030 2040 2030 2040 2030 2040
1 10% 1.129 0.793 7631.64 12240.0 1.209 0.795 0.572 0. 385
2 COD 10% 1. 108 0.783 7631.88 12238.9 1.271 0. 836 0.572 0. 385
3 10% 1. 108 0.782 7635.92 12258.7 1. 208 0.79% 0.599 0.402
4 10% 1.108 0.781 7639.34 12275.1 1. 307 0. 853 0.619 0.414
5 10% 1. 135 0.79%4 7631.65 12240.3 1.209 0.795 0.572 0. 385
6 10% 1. 117 0. 788 7632.58 12243.1 1.218 0. 801 0.578 0. 388
7 10% 1. 122 0.79% 7632.68 12245.2 1.226 0. 807 0.579 0.389
8 ( ) 10% 1. 164 0.826  7635.80 12267.3 1.282 0. 846 0. 598 0. 403
9 10% 1. 135 0.796 7631.64 12240.6 1.209 0.795 0.572 0. 385
10 10% 1. 131 0.79% 7632.06 12241.3 1.210 0. 796 0.573 0. 385
11 10% 1. 161 0.818 7634.89 12261.8 1.242 0.817 0.593 0.399
12 10% 1.147 0.802 7633.96 12251.6 1.228 0. 804 0.584 0. 390
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Table 3 Comprehensive evaluation results
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of different schemes
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b ’ 7
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4 0. 645 0.590 2 . 2030 2040 50%
5 0.209 0. 155 10
6 0. 124 12 0.125 12 ’ ’
7 0. 188 9 0.224 7 .
8 0.704 1 0.788 1
]
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