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11996 ki 1
26 1956 ~ 2000 Table 1 The rainfall measured runoff
1 and natural runoff of the Pingshang Reservoir
1956 ~ 1977 Vi / o / / m
GA + BP mm mm
1956 830.2 14.5 15.7 1968 372.6 6.6 8.6
21 1957 479.7 6.0 7.8 1969 564.4 6.5 8.4
: 1960 402.8 5.4 7.7 1970 392.0 4.9 7.1
Sigmoid 1961  508.7 5.9 8.1 1971 4353 3.97 6.0
1962 426.7 5.6 7.5 1972 196.8 1.9 3.7
1963 524.7 4.0 5.9 1973 692.8 6.8 8.9
1964 746.5 11.2 13.0 1974 306.4 2.6 4.9
Premnmx 1965 260.2 3.6 5.5 | 1975 4243 2.1 4.1
1966 542.3 5.8 7.8 1976 493.1 4.1 6.1
1967 658.5 14.6 16.3 1977 562.9 8.3 10.5
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Y=, —_, + b
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0.6009
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GA + BP GA + BP
GA + BP
GA + BP 2 GA + BP
Table 2 The parameter of the GA + BP model for Pingshang Reservoir
GA BP
/m 7y
0.85 0.05 103 0.05 0.7 0.05 1000 0.9
GA + BP 2 GA + BP 2.
1956 ~ 1987 1988 ~ 2000 .
GA + BP 3 3 3 7.04% .
10° ¢
10"+
gy 100t
;i 107 f
107
107 ' ' '
0 5000 10000 15000
IR Tiix
2 GA + BP 3 GA + BP
Fig.2 The GA + BP model for
Pingshang Reservoir Fig.3 The training process of GA + BP model
3 GA+BP

Table 3 The result and error of GA + BP model

/ / / /
m’ m’ /% m’ m’ /%
1988 0.5830 0.4636 20.48 1995 0.2529 0.2282 9.7
1989 0.6757 0.6649 1.60 1996 1.0000 0.9622 3.78
1990 0.5560 0.5524 0.65 1997 0.5390 0.6690 -24.12
1991 0.7838 0.7506 4.23 1998 0.6853 0.6837 0.23
1992 0.8707 0.8100 6.97 1999 1.0000 0.9378 6.22
1993 0.9826 0.9253 5.83 2000 0.8127 0.7834 3.61
1994 0.4402 0.4578 -4.00
4 GA BP

10 7.59% .
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Table 4 The result and error of BP neural network
/ / / /
m® m’ /% m m /%

1988 0.5830 0.4839 17.00 1995 0.2529 0.1700 32.78

1989 0.6757 0.6787 0.44 1996 1.0000 0.8930 10.70

1990 0.5560 0.5646 1.55 1997 0.5390 0.4910 8.91

1991 0.7838 0.7572 3.40 1998 0.6853 0.6955 1.49

1992 0.8707 0.7986 8.28 1999 1.0000 0.9216 7.84

1993 0.9826 0.9724 1.04 2000 0.8127 0.7730 4.89

1994 0.4402 0.4417 0.34

34 GA BP BP
3
GA + BP a GA BP
b GA + BP

1 I 2000 20 6  15-19.
2 M . 1987 150-155.
3 I 2003 3 15-18.
4 BP J. 2003 39 5 459-466.
5 I 2003 33 2 45-50.
6 BP I 2005 27 3 93-97.
7 . M . 2002 83-97.
8 WHIGHAM P A CRAPPER P F. Modelling rainfall-runoff using genetic programming J .Mathematical and Computer Modelling 2001

56 707-721.
9 J. 2006 8 198-199.
10 I 1999 19 2 20-22.

River water returning calculation based on genetic
BP neural network

WEI Ru-sheng' SHEN Bing' WU Jian-hua’

1. Northwest Key Laboratory of Water Resource and Environment Ecology —Ministry of Education
Xi’ an University of Technology ~Xi' an 710048  China

2. Taiyuan University of Technology —Taiyuan 030024  China

Abstract Returning calculation of river water was carried out on the basis of GA genetic algorithm and BP  back

propagation algorithm of artificial neural networks. Results indicate that the optimization algorithm based on GA + BP

which does not have the defect that BP algorithm cannot be optimized can improve the global optimization ability of the

net

increase the net speed and avoid the local minimum value in the net. The algorithm reflects the nonlinear character

of water formation in river water returning calculation and improves the calculation precision.

Key words artificial neural network returning calculation genetic algorithm GA  back propagation BP algorithm





