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Abstract: Runoff process is highly nonlinear characteristics under the synthetic action of weather system and
underlying surface system. Considering the strong correlation and high complexity of runoff time series, the
wavelet transform is applied to eliminate noise in the monthly runoff time series in this paper, of which the
Lyapunov index method is used to recognize the chaotic feature of the monthly runoff time series. On this
basis, the phase space restructure of chaos theory is used to calculate the best delay time and saturated em-
bedding dimension of the runoff time series from 1882 to 2008 of the Yichang station. At last, taking the
times series computed by the phase space restructure as the input of chaotic neural network model to get the
proposed model by network training. Prediction results show that this model can process a complex hydro-
logical data series better, and is of higher prediction accuracy and good prospect of engineering application.
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Figure 1. BP neural network topological structure
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Figure 2. Autocorrelation function of monthly runoff series
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Figure 3. Relation graph of E1(m) and m
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Figure 4. Results of monthly flow forecast at the Yichang station from 1999 to 2008
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Table 1. Error statistics of monthly runoff prediction of training period
= 1 NEGHARRRMRESG R
T A STEIAR T R 22 (%) S LT 2 (ms) 7712 (m%s) e R 5
ENEPERNS 18.80 2259.41 3082.68 0.9044
Y MR PR TR 20 D 8% 15.02 1854.54 2693.43 0.9308
TN TR Ao 28 ) 5% 14.37 1739.12 2514.51 0.9396
Table 2. Error statistics of monthly runoff prediction of verification period
£ 2. RIEHARRTMRES &R
T A SRS R 2 (%) SEA AT 15 2 (ms) 77 1% 2 (ms) et R
ENEPERNS 19.11 2523.83 3549.18 0.8722
Y MR PR TR 40 I 8% 17.25 2094.41 3136.37 0.9002
TN TR Ao 22 ) 4% 16.10 1921.91 2958.87 0.9112
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