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Particle Swarm Optimized Wavelet Neural Network Models for Forecasting Monthly Precipitation

LONG Yun HE Ximguang ZHANG Xinping
( College of Resources and Environmental Science, Hunan Normal University, Changsha 410081 ,China)

Abstract To improve the forecasting accuracy of monthly precipitation and deal with the determination of the number
of hidden neurons in neural networks,this paper introduced a particle swarm optimized wavelet multiple neural network
model , which was applied to the prediction of monthly precipitation in Dongting Lake Basin, The standardized monthly
precipitation and large-scale climate index time series were first decomposed at different temporal scales as predictors.
Then the standardized monthly precipitation subseries were forecasted, respectively, under different time scales by using
the cascade forward(CF) neural networks in which the number of hidden neurons is optimized by particle swarm opti-
mization(PSO), Finally the monthly precipitation was forecasted by combining all predicted subseries and using the in-
verse transform of standardized monthly precipitation. The results show that PSO-based wavelet multiple neural net-
work model provides more accurate forecasts than wavelet single neural network model for monthly precipitation in
Dongting Lake Basin and improves the prediction accuracy of extreme monthly rainfall,

Keywords Wavelet neural networks, Particle swarm optimization, Dongting Lake Basin, Monthly rainfall prediction
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