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Precipitation prediction using LS-SVM and ARIMA combined model

based on wavelet packet decomposition
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(School of Water Resources s North China University of Water Resources and Electric Power , Zhengzhou 450046 ,China)
Abstract: An annual precipitation prediction method is proposed based on wavelet packet decomposition of LS-AVM and ARI-
MA combined model because the precipitation has a complex non-stationary, nonlinear, and noisy time series. The wavelet packet
is used to decompose the precipitation sequence into a low-frequency trend sequence and high-frequency detail sequence. The LL.S-
SVM model is used to predict the low-frequency trend sequence,and the ARIMA model is used to predict the high-frequency de-
tail sequence. The prediction results of the two models are superimposed to get the predicted value of annual precipitation. The
case study shows that;the decomposition of time series by wavelet packet is more precise than the wavelet decomposition, the
combined model prediction can comprehensively extract the information contained in the precipitation sequence, better reflect the
change of precipitation with time, and improve the annual precipitation forecast which provides a new method for the prediction
of precipitation.
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Fig. 3 Decomposition of low-frequency trend sequence of annual precipitation series
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Tab. 1 Optimization results of low-frequency

trend sequence parameters

Pl HWEH o EMSE Y
[3.0] 5385.0 106.431 0
[3,1] 6 982.8 1 366. 500 0
[3.2] 8 194.7 0. 000 1
[3.3] 8 181.9 6 838. 000 0
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Tab. 3 Combined model prediction results

Ffy HYMH/mm [3.0] 0 [3.10  [3.2]  [8.3]  [8.4]  [8,5]  [3.6]  [3.7]  BUNME/mm HIXRIE/ %
2014 972.9 982.69  —9.65 —45.13  19.01  74.47  43.78 —14.26 —68.87 982. 05 0. 94
2015 1136.1 986.46  64.88 16.55  —3.38 —65.47  38.35 2107  37.12  1125.57 0.93
2016 1061.7 988.30  102.96 42.87  —10.06  55.17 —79.40 —13.60 —17.35 1 068.89 0. 68
2017 1046.2 988.95  75.56  —30.84  —9.99 —43.97  103.46 —28.33 —28.37  1026.47 1. 89
2018 1003.6 996.82  32.62 —35.25 2.27 32,17 —69.22 32,10  29.84 102136 177
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Tab. 4 Wavelet analysis-ARIMA model prediction results
AEGY {9 /mm dy ds ds dy a(ARIMA)  Fil/mm  AIXSERIE/ %%
2014 972.9 49. 82 —17.02 —10. 87 —17.67 997. 26 1011.52 3.97
2015 1136.1 —14.53 35. 35 77.89 —2.76 999. 23 1 095. 18 3. 60
2016 1061.7 —13.54 3.32 112. 06 1. 66 1 002. 10 1 105. 61 4. 14
2017 1 046. 2 —9. 63 —30. 82 74. 26 5. 28 1 005. 78 1 044. 87 0.13
2018 1 003.6 37.13 2.07 20. 61 7.80 1 010. 14 1077.75 7.39

x5 NE-ARIMA-LS-SVM &8 p Kk EFN L R

Tab. 5 Prediction results of wavelet-ARIMA-LS-SVM model

FEpy HESEH/mm di dz ds d a(LS-SVM)  Fili{E/mm MR ZE/ Y
2014 972.9 49, 82 —17.02 —10. 87 —17.67 993. 82 1 008. 08 3.62
2015 1136.1 —14.53 35. 35 77.89 —2.76 992. 14 1 088. 08 4.23
2016 1061.7 —13. 54 3.32 112. 06 1. 66 990. 61 1094. 11 3.05
2017 1 046. 2 —9.63 —30. 82 74.26 5.28 989. 43 1028. 53 1. 69
2018 1 003.6 37.13 2.07 20. 61 7. 80 988. 69 1 056. 30 5.25

IR AR 2 | PHI 40 22 P Hy 40t
Sy HRAEA AT I5 65 7 45 SOk Bt
1% . 7R (RMSE) AR A (8) -4
X2 (MAE) SF-5 4 31 17 43 1 38 % (MAPE) 24
S

;Ui_&i‘

n

an

MAPE=1 |3 (12)

i

Ay TR 25 SR X LA 003 1 BL S A 5 s A T
fH;i=1,2,3,4,5,

&R 6 AREMRBETRM LRI LL

Tab. 6 Comparison of prediction results of different models
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