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2010 25°C
GDP/ / dfa / Lid / 1/d y=
33462 131 120 134 0.90
42318 105 140 138 1.01
61891 98 150 154 0.98
43363 83 130 132 0.99
34 467 86 120 122 0.98
57 394 127 140 163 0.86
62 593 132 180 169 1.06
68 340 141 180 177 1.02
47396 146 160 160 1.00
43121 176 180 164 1.09
43770 153 210 157 134
46 402 127 150 151 0.99
64 551 150 160 179 0.90
83 495 228 210 228 0.92
28 861 235 220 153 1.44
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25941 107 140 116 1.20
32965 65 150 114 131
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28 446 45 125 104 1.20
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31981 12 90 99 0.91
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42151 94 100 134 0.74
70 253 131 120 174 0.69
70 403 131 120 174 0.69
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A mathematic model for rational domestic water demand considering
climate and economic development factors
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Abstract The urban domestic water consumption has grown by 5% a year on average in China since
2000 which is the fastest growth compared with other water demands. The domestic water demand will con-
tinually increase with the development of economy urbanization and the improvement of living standards.
To curb the excessive growth of water demand for human beings it is of importance to control the water
demands in households. Implementation of the price ladder system based on the water use quota is a main
measure to promote the water saving in household. The key issue is how to calculate the rational domestic
water demand for cities with different economic development level. This paper describes the development of
a mathematic model for calculating the rational domestic water demand. The model considers climate fac-
tors economic development factors and water—saving awareness. Four main parameters of the model were
calibrated by grouping optimization approach based on datasets from 12 cities located in the north and the
south of China. The basic data for calibration includes gross domestic product GDP per capita daily tem-
perature quota of domestic water demand etc. The model has been verified in 31 main cities which are
distributed throughout the main climatic zones of China. The results show that this model can reflect the dif-
ferences of domestic water demands under different climate conditions and different stages of economic devel-
opment. It also reveals the difference of water—saving awareness in different cities. The developed model
can be used as a computing tool to determine the rational domestic water demand in cities.

Key words water resources domestic water water—saving water use quota model calibration
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