55 32 55 1Y) FEHXRLHFR Vol.32 No. 1
2014 4 1 H Agricultural Research in the Arid Areas Jan.2014

GA - BP AHE il A EdL & ER
=T gy 5 B
T EEA kR

(L PG T RS B AP K IR S B A A S, BTG P42 710048;
2. TG KRBT &ty , 117G KJE 030002)

H OB ANFRRACENBREFTN T %, M CA-BP AL EARTERET NN IR, T LA F GAE
% (Genetic algorithm) 4 & 4% Z # 1 EfLH — M EF W% = 2 B, B A A BP & i (Back propagation) 1 4 ¥ % g & #
FAR AR A, AV e o TR Sk 3h S B R Oy A AT ERETIN ., £ REK WA GA - BP 4164 AL HM 2001—
010 FEEF MM REDF A -8.9% . —12.6% . —7.4%.9.4% . - 7.6% . 15.0% . - 5.5% .10.7% . 13.3% Fn
-8.2% , TN LB, WA AR 22 Fil R R B BT A&, GA — BP A A ALfE T 25K BP AR AL GA AL,

KA AR E; TN GA - BP 4 A M A 0k kb

FESERS: TVI21* .2 XkiRERS: A XEZHS: 1000-7601(2014)01-0203-05

Application of GA — BP combination forecasting method into the
annual runoff prediction of Beiluo River
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Abstract: The paper has developed a GA — BP combination model to forecast the runoff, in order to seek more rea-
sonable runoff forecasting methods. First, use the GA global search capability to locate a better search space, then use
the local optimization ability of BP neural network. This forecast model was used the measured data of Zhuangtou Hydro-
metric Station in Beiluo River from 1960 to 2010. The results showed that: The relative error of the predicted results from
2001 to 2010 were -8.9% . -12.6% .~-7.4%.9.4% .-7.6% \15.0% . -5.5% .10.7% \13.3% and -8.2%,
respectively. The predicted results of GA — BP combination model were better than the basic BP model and the GA model
from the relative error and the training numbers.
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Table 1  The training result of Zhuangtou Station
SEE WAE LK R T AR SEE WAE HaX R AR
A /(e m*) /(e m) /(L w) Relative || 4F0} /(4L ) /(e m*) /(e m*) Relative
Year  Measured values Fitted value Absolute error error Year  Measured values Fitted value Absolute error error
/(100 million m*) /(100 million m®) /(100 million m®) /% /(100 million m*) /(100 million m®) /(100 million m®) /%
1960 0.8843 0.8957 0.0114 1.3 1981 0.5141 0.6120 0.0979 19.0
1961 0.4026 0.4277 0.0251 6.2 1982 0.7429 0.9367 0.1938 26.1
1962 0.6002 0.6316 0.0314 5.2 1983 0.0117 0.0125 0.0008 6.8
1963 0.2615 0.2994 0.0379 14.5 1984 0.2064 0.2022 -0.0042 -2.0
1964 1.0000 0.9752 -0.0248 -2.5 1985 0.1038 0.1151 0.0113 10.9
1965 0.5509 0.6638 0.1129 20.5 1986 0.8344 0.9169 0.0825 9.9
1966 0.1357 0.1580 0.0223 16.4 1987 0.8621 0.8501 -0.0120 -1.4
1967 0.3391 0.3599 0.0208 6.1 1988 0.0232 0.0259 0.0027 11.6
1968 0.2229 0.2599 0.0370 16.6 1989 0.7368 0.8530 0.1162 15.8
1969 0.3403 0.3879 0.0476 14.0 1990 0.5219 0.6157 0.0938 18.0
1970 0.6522 0.7523 0.1001 15.3 1991 0.6146 0.6007 -0.0139 -2.3
1971 0.6797 0.6279 -0.0518 -7.6 1992 0.4721 0.5353 0.0632 13.4
1972 0.931 1.0359 0.1049 11.3 1993 0.5509 0.4952 -0.0557 -10.1
1973 0.7301 0.8120 0.0819 1.2 1994 0.2161 0.2528 0.0367 17.0
1974 0.9676 1.0050 0.0374 3.9 1995 0.9164 0.9363 0.0199 2.2
1975 0.0714 0.0826 0.0112 15.7 1996 0.6239 0.6334 0.0095 1.5
1976 0.1705 0.2009 0.0304 17.8 1997 1.0000 0.9425 -0.0575 -5.8
1977 0.6671 0.6654 -0.0017 -0.3 1998 0.7063 0.7135 0.0072 1.0
1978 0.5642 0.5372 -0.0270 -4.8 1999 0.7836 0.8550 0.0714 9.1
1979 0.7929 0.8139 0.0210 2.6 2000 0.8635 0.8926 0.0291 3.4
1980 0.9422 0.9964 0.0542 5.8
F2 =FERETNRELLE
Table 2 The forecast error comparison of three models
BP 57 GA HiA) GA - BP 4l 4157y
BP model GA model GA - BP combination model
i T {E MIXRZE T {E MIXRZE T {E MIXRZE
Year /(2 w) Relative E'Jif; /UZ m?) Relative E'Jif* /U2 ) Relative ulj‘i f—
Predictive value error Predictive value error Predictive value error
/(100 million m*) /% M (100 million n?) /% M (100 million n?) /% rate
2001 4.4200 -8.5 100% 5.4344 12.5 100% 4.4026 -8.9 100%
2002 10.2486 10.6 100% 8.4046 -9.3 100% 8.1029 -12.6 100%
2003 9.1235 -15.3 100% 13.3136 23.6 100% 9.9692 -7.4 100%
2004 3.0456 -9.8 100% 3.6196 7.2 100% 3.6931 9.4 100%
2005 7.0431 25.2 100% 5.1473 -8.5 100% 5.1992 -7.6 100%
2006 6.8743 14.2 100% 4.9179 -18.3 100% 6.9240 15 100%
2007 4.6493 9.5 100% 4.8233 13.6 100% 4.0125 -5.5 100%
2008 8.5517 12.2 100% 8.1401 6.8 100% 8.4347 10.7 100%
2009 3.6350 -8.7 100% 3.3643 -15.5 100% 4.5096 13.3 100%
2010 5.0507 -10.6 100% 5.2202 -7.6 100% 5.1866 -8.2 100%
B RAE Max. 10.2486 25.2 100% 13.3136 23.6 100% 9.9692 13.3 100%
5o/ IME Min. 3.0456 -15.3 100% 3.3643 -18.3 100% 3.6931 -12.6 100%
UIERI€ 573 417 235

Train times
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