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Simulation and growth potential of domestic water consumption
based on difference in per capita GDP
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Abstract: [Objective] This study analyzed the growth potential of urban residential water use per capi-
ta to provide basis for protection of urban water security. [Method)] Water consumption and relevant data
in 2009 to 2011 of 858 cities were analyzed using linear regression model, power model, logarithmic model,
and ANN-BP model. Then, the domestic water consumption model was established based on difference in
per capita GDP and it was used to analyze the growth of per capita water use. [Result] The performance of
models was most sensitive to high income data group. The error of logarithmic model was the largest while
that of linear regression model, power model and ANN-BP model were similar. The cities with per capita
GDP of less than 3X 10" Yuan had the greatest potential for growth of per capita water use while the cities
with per capita GDP of 3X10* —10X 10" Yuan had the smallest potential. [Conclusion) Based on the analy-
sis of difference in per capita GDP,the cities with per capita GDP of less than 3X 10" Yuan will become the

main contributor to the increase of urban residential water use per capita.
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Table 1 Correlation and mutual information analysis of per capita water use and per capita GDP of urban cities

A GDP/ (T « 47 FEAR A G LB 4C0) MI 43 b7
Per capita GDP Sample capacity Correlation Mutual information analysis
>10 56 0.505* 5.365
>5~<10 185 0.116 5.855
>3~<5 262 0.075 5.626
>1~<3 319 0.403** 5.246
<1 36 0.546" * 4. 896

T % % RO A SEORT- o x FOR AR SR

Note: * % stands for very significant level, * stands for significant level.
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Table 2 R and root mean square error (RMSE) of linear regression models,

power models,logarithmic model and ANN-BP models with different inputs

A 2 1 ] ) A A T PR RO A X 5 bR SR Y ANN-BP #i#1
FEAIE 1Y Linear regression model Power model Logarithmic model ANN-BP model
Type of sample - - < 3
R RMSE R RMSE R RMSE R RMSE
2009 0.621 26.74 0. 590 28.71 0.511 28.81 0.621 27.14
718
g:e?r 2010 0.591 19. 95 0.596 20. 29 0.563 20.43 0. 609 20. 14
2011 0.630 18.42 0.627 18.01 0.592 19. 31 0.628 18.56
ik Low 0. 485 31.92 0.525 31.62 0. 547 34.56 0.474 31.50
A H Medium 0.399 15. 26 0.433 15. 26 0.464 16. 27 0. 386 15. 34
Income

= High 0.561 15. 44 0.548 15.76 0. 486 17.19 0.553 15.71
S Mean 0.548 21.29 0.553 21.61 0.527 22.76 0. 545 21.40
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Table 3 Statistical data for linear regression model and power model under different per capita GDP levels
2y =% B ok K AR R
Ay GDP/(_L—E‘ - AT I,ineagfﬁglfieuiffnﬁilodel iifyiﬁ(}ﬁl
Per capita GDP F T S, F WEE Se.
>10 18. 450 0. 000 7.059 0.010
>5~<10 2.475 0.117 1.761 0.186
>3~<5 1. 467 0.227 2.384 0.124
>1~<3 61.631 0. 000 79. 282 0. 000
<1 14.431 0.001 13. 257 0.001

AEIANY GDP kFE T &iEmIFRE FRYERE ANN-BP &2 ) RMSE &

Table 4 Root mean square error (RMSE) of linear regression model,

power model and ANN under different per capita GDP levels

A GDP/ (T TG « 41 FEA 2 7 G 2 [l A A PR AR R ANN-BP # %
Per capita GDP Sample capacity Linear regression model Power model ANN-BP model
>10 56 58.70 63. 81 60. 75
>5~<10 185 21.01 21.61 21.23
>3~<5 262 17. 36 17.82 17. 36
>1~<3 319 11.22 11. 51 11. 35
<1 36 4.14 4.29 4.24
SEWI . Mean 172 22. 49 23. 81 23.03
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Fig. 1 Growth potential rate based on linear regression model, power model and

ANN-BP model under different per capita GDP levels
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