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WA-VOLTERRA Coupling Model Based on Chaos
Theory for Monthly Precipitation Forecasting
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Abstract: To address the inefficiency of exsiting prediction models of monthly precipitation time series due to large amount of
noises and obvious characteristics of chaos, a coupling model is proposed in this study. which takes full advantages of wavelet
analysis and VOLTERRA adaptive model. The monthly precipitation time series is firstly mapped into several time-frequency
domains, and then a third-order VOLTERRA adaptive model is established for each domain based on the phase-space recon-
struction. The final forecasting results are the algebraic sums of all the forecasted components obtained by respective VOLT-
ERRA adaptive model corresponding to different time-frequency domains. An experiment has been conducted by applying dif-
ferent models to estimate the monthly precipitation time series in Hangzhou and Nantong, and the comparison of the data ob-
tained by the conventional model with the results obtained using wavelet analysis and support vector machine (WA-SVM) cou-
pling prediction model confirms that this new WA-VOLTERRA coupling method can achieve higher accuracy. The new model
offers a new approach for monthly precipitation forecasting.
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Fig. 3 Relational curves of saturation correlation dimension

for monthly precipitation series of Hangzhou
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Fig. 5 Wavelet decomposition of the monthly precipitation of Hangzhou City
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Fig. 6 One month ahead precipitation forecasts using WA-
VOLTERRA model and WA -SVM model of Hangzhou
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Table 1 Comparison of different models for 1 month ahead

precipitation forecasting at Hangzhou

F2 METRETN LRI
Table 2 Comparison of different models for 1 month ahead

precipitation forecasting at Nantong

R RMSE MAPE(%) 8 RMSE MAPE (%)
WA-VOLTERRA 22.9 24.5 WA-VOLTERRA 16.9 31.8
WA-SVM 28. 2 30. 1 WA-SVM 24.9 36.9
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Fig. 7 The comparison of Nantong monthly precipitation

predicted and measured values
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