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Run-off prediction model based on the chaotic and BP network
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Abstract: [Objective]) It is important for reservoir operation to obtain and predict run-off variation
law. [Method) According to the nonlinear characteristic of runoff time series,the network structure is de-
termined by using embedding dimensions of reconstructed embedding phase space,and runoff prediction BP
network model is established based on the chaotic phase space reconstruction. This method has been applied
to predict the runoff time series of Shiquan hydrologic station. [Result] The calculation results show that
the monthly average discharge time series of Shiquan hydrologic station is chaos,and its maximum embed-
ding dimension is 12. The BP network is structured based on the dimension,and convergence speed is im-
proved, calculation error is reduced. [Conclusion) Embedding dimensions of reconstructed embedding phase
space can provide evidence for determining input layer node number.
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Fig.1 Monthly average flow series of Shiquan reservoir (1955—2006)
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Fig. 2

Autocorrelation function curve of monthly average flow at Shiquan station
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Table 1 Training parameter of BP network based on the chaotic phase space reconstruction
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Table 2 Prediction results of monthly average flow in 2006 at Shiquan station
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Month m’ s (m? +s71) Relative Month (m? s 1) (m® « s 1) Relative
Measure value Predicted value error Measure value Predicted value error
1 60. 57 61. 30 1.22 7 138. 67 138. 87 0.14
2 70. 87 69.03 2.59 8 128. 87 120. 95 6.15
3 88.23 87.08 1.31 9 716.67 721. 66 0. 70
4 131. 33 131. 30 0.02 10 415. 00 410. 42 1. 10
5 176. 33 181. 08 2.69 11 135.73 126. 86 6.54
6 67.23 64,77 3.66 12 64.07 68. 95 7.62
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