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Application of genetic neural network model to urban water demand prediction based on theory of phase space
reconstruction//CUI Dongwen ( Wenshan Water Conservancy Bureau of Yunnan Province, Wenshan 663000, China)
Abstract: Due to the multicollinearity problems existing in the variables in the model of multivariate water demand
prediction, and the defaults, such as the convergence speed of the BP neural network is slow for it to easily fall into local
extreme values, the theories of phase space reconstruction and genetic algorithms ( GA) were introduced into the BP neural
network water demand prediction model. A GA-BP model for urban water demand prediction based on the theory of phase
space reconstruction was put forward. Taking water demand prediction in Shanghai as an example, the effect of the GA-BP
urban water demand prediction model was analyzed. The results show that the absolute value of the average relative error
and the maximum absolute value of the relative error of the annual water demand prediction for the period of 2005 to 2009 in
Shanghai based on the GA-BP urban water demand prediction model are 1. 4344% and 2. 767 2% , prospectively, and the
relative error of water demand prediction for the period of 2010 to 2011 are 0. 513 6% and 0. 027 0% , prospectively. The
accuracy of the GA-BP model for urban water demand prediction is better than that of the BP neural network prediction
model. The GA-BP model for urban water demand prediction based on the theory of phase space reconstruction has better
prediction accuracy and generalization ability, being an effective method to improve the water demand prediction accuracy
and generalization ability.

Key words: phase space reconstruction; BP neural networks; genetic algorithm; water demand prediction
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VL b T v K S Sk 3], W B T TR T 1980—
2011 4FEAYAE K 2, 31 2L 1980—2009 4F ) B 35 #4
T K TN ASE A A A A e e DL BT
1980—2004 4F- 114 4F- FH 7K £ 4 iy Il ik A%, 2005—
2009 4F FYARE 7K A R B FE A | 7EAR T 35 51 ] 2
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F1 LT 1980—2010 FHEKFNER BN Bt EE iz m?

I ARt i | A i 1 )
WasE w34 2 gnige O WAt w34 fE2se gnige )
1984 9.73 10. 17 10. 09 10. 21 10. 64 1997 14. 94 16.27 22.07 23.11 23.32
1985 10. 17 10. 09 10. 21 10. 64 11. 54 1998 16.27 22.07 23. 11 23.32 24. 12
1986 10. 09 10. 21 10. 64 11. 54 11.71 1999 22.07 23.11 23.32 24.12 23.51
1987 10. 21 10. 64 11. 54 11.71 12.71 2000 23.11 23.32 24. 12 23.51 24. 00
1988 10. 64 11.54 11.71 12.71 12.61 2001 23.32 24.12 23.51 24. 00 24. 15
1989 11.54 11.71 12. 71 12. 61 12.92 2002 24. 12 23.51 24. 00 24. 15 24. 40
1990 11.71 12.71 12. 61 12.92 13.32 2003 23.51 24. 00 24. 15 24. 40 25.82
1991 12.71 12. 61 12.92 13.32 13.53 2004 24. 00 24.15 24. 40 25.82 27.35
1992 12. 61 12.92 13.32 13.53 14. 10 2005 24. 15 24. 40 25.82 27.35 28. 65
1993 12.92 13.32 13.53 14. 10 14.94 2006 24. 40 25.82 27.35 28. 65 29. 19
1994 13.32 13.53 14. 10 14. 94 16.27 2007 25.82 27.35 28. 65 29.19 30. 34
1995 13.53 14. 10 14. 94 16.27 22.07 2008 27.35 28. 65 29. 19 30. 34 30.90
1996 14. 10 14.94 16.27 22.07 23.11 2009 28. 65 29. 19 30. 34 30. 90 30. 47
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2007 30.34 29.6952  30.5247  2.1253  0.6087
2008 30.90 30.8865  31.1432  0.0437  0.7871
2000 30.47  31.3132  31.9802  2.7672  4.9563
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2012 31.5090 31.7629
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