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Tab.1 The sample size of research partition
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ViR =R S DU CHR R | VU 33 38
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Tab. 2 Evaluation indicators of residential water quota
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Fig. 1 Pearson correlation coefficient diagram
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Tab. 3  Fitting accuracy parameters and parameter test values of water demand function
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ENE| 0. 687 116. 110 7,336 10710 —4.202 6.189 11. 893 —2.769
[iiE]4 0.617 10. 188 3.230X1074 —1.781 3. 744 1. 860 —3.090
k=54 0. 608 7.234 4, 0001073 —0. 992 2. 309 2.598 —1. 346
pial 0.527 3.717 5.000X 1072 —0. 550 2.157 0. 239 —0.915
IR 0.721 32. 717 1. 267X 10710 —3.417 5.182 2. 884 —3.331
ter 0. 659 14. 190 2.300X 1075 —0.372 4,111 2. 247 —2. 669
e} 0.513 7.020 2.000X 1073 —1.226 2. 664 1. 463 —1.827
[ 0. 765 10. 849 2.000X 1073 —2.430 1.223 1.108 —0.574
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Fig. 2 Partition model deviation rate statistics chart
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Tab. 4 Water demand function model of urban households
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eS| Q=7. 331X 1072 X X 0319 5 §0.597 3 T0. 562 —0. 319 0. 597 0. 562 7.331X1072
liEld Q=14. 579X 1076 X X0.360 5 S1.566 X T0. 461 —0. 360 1. 566 0.461 4, 579X1076
i=5|q Q=1. 045X 1072 X X0 143 5 S0 789 X 0. 439 —0. 143 0. 789 0. 439 1. 045X 1072
b Q=3. 561X 1072 X X 0285 % §0.766 X T0. 030 —0. 285 0. 766 0. 03 3.561X10"2
EIR Q=2. 581X 1072 X X0-385 X S0 668 5 T0. 645 —0. 385 0. 668 0. 645 2.581X1072
tgrh Q=4. 668X 1073 X X 0-319 5 §0.597 X T0. 562 —0.070 0. 691 1. 131 4.668X1073
fe=ye7) Q=1. 906X 1073 X X0.750 X §0.596 X T'1. 934 —0. 750 0. 596 1. 934 1.906X1073
ViR Q=38. 518X 1072 X X 0357 5 §0. 609 X T0. 457 —0.337 0. 609 0. 457 8.518X102
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Fig. 3 The domestic water quota per capita in 2025 predicted by the model
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Fig. 4 Analysis of the expected water price to maintain the current quota level
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Construction and application of function model for urban residents’ water demand
QIN Changhai''?, QU Junlin' , SUN Huayue' , LI Haihong'? , JIANG Shan'
(1. China Institute of Water Resources and Hydropower Research , Beijing 100038 ,China;
2. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin ,Beijing 100038,China)
Abstract: In the context of the prominent contradiction between supply and demand in China and the rapid growth of urban do-

mestic water, reasonable control of the excessive growth of urban domestic water is the key to regulating economic and social
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water use and promoting sustainable social development. The tiered water pricing system can alleviate the trend of water stress
through price leverage. However, the current domestic water quota standards for urban residents are generally too high, which
can not effectively guide the implementation of the tiered water pricing system. The current water quota is determined concern-
ing the relevant national and local quota standards. Although it has wide applicability. it is not typical and representative. How
to determine a reasonable quota standard based on fully complying with regional differences is worthy of in-depth consideration.

Through the combination of qualitative analysis and quantitative calculation, the strong correlation factors are explored that
affect the domestic water quota. Pearson correlation analysis can explore the correlation between indicators from cross-sectional
data. In addition, qualitative analysis can help for in-depth study of the law of urban domestic water use. Based on the full con-
sideration of regional climatic conditions and economic development level, the model selected factors such as water price, per
capita disposable income, and temperature as explanatory variables for urban household water quotas. The 2017 data of 293
prefecture-level cities across the country are used as a sample to construct a water demand function model. To better seek
regional common features, the seven geographical regions of China were modeled separately. During data processing, the obvious
centrifugal data and marginal data are excluded, and the number of valid samples accounts for about 98% of the total data
volume. Then,a significant test on the constructed water demand function model is conducted to predict a reasonable water quota.

The results show that the fit of the national and regional models is good, the coefficient of determination R* of the model is
above 0. 5,and the corresponding significance level is much less than 0. 05. The model is effective through the significance test.
The model-fitting results are good. Cities with a model fitting deviation rate of less than 10% account for 61. 5% of the effective
samples,and cities with a deviation rate of less than 20% account for 86. 5%. From the perspective of the zoning fitting effect,
the deviation rate of north China and southwest region is mainly controlled below 10% ,and the deviation rate of some cities in
south China and east China region exceeds 20%. Among the three explanatory variables of the model, although the income varia-
ble conforms to a certain trend of change, with the increase of instability and uncertainty in the current international environ-
ment, the difficulty of income forecasting increases. The temperature variable has obvious regional characteristics. Although the
fluctuation is small in a short period,as the risk of climate change intensifies. The temperature prediction method should be im-
proved accordingly. Water price variables are affected by unpredictable policy factors, with the highest degree of uncertainty.
The prediction model constructed according to geographical divisions reflects the common characteristics of the region. It is fore-
seeable that some cities have a large deviation rate when using the model to predict, but the model is still effective from the per-
spective of the region as a whole. In addition, it is found that the cities with high current per capita domestic water quotas are
mostly located in the high water areas of southern China and the middle of China or near the water source areas. This part of the
city has great water-saving potential. Under the guidance of water-saving awareness and policy pressure, the water-saving poten-
tial can be gradually released as a water-saving effect. By analyzing the elasticity coefficient of the model,it is found that in the
era of rapid economic development in the country,although water prices and income are increasing at the same time, the impact
of income on water demand is much greater than that of prices. Income growth will have a significant effect on living standards
and water demand, but the price increase policy assisted by effective policies is still an important means to restrict water use. Fi-
nally, by setting the water consumption quota under the expected water fee expenditure and the water price under the expected
quota standard, it can be found that, in 2025, the domestic water quota for residents in cities lacking water in the north will
maintain the current level or slightly decline. However, the domestic water quota of cities with abundant water in the south has
shown a significant downward trend, which means that the increase in prices in southern cities has a more obvious inhibitory
effect on the domestic water quota of residents.

To a certain extent, this shows that the rigid water consumption of residents in northern cities accounts for a relatively high
proportion, while the enjoyment and luxury water consumption in southern cities accounts for a relatively large proportion.

Key words: tiered water pricing; domestic water;domestic water saving; quota; elastic coefficient
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