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Abstract: The runoff time series is often assumed as a combination of quasi-periodic signals contaminated
by noises to some extent. The singular spectrum analysis method is used to preprocess inflow data of the
Three Gorges Reservoir from 1882 to 2010 and a new reconstructed sequence is obtained. The seasonal
autoregressive model, wavelet neural network model and chaotic support vector machines are applied to
simulate and predict the original and reconstructed inflow data series. The results show that the singular
spectrum analysis method for data preprocessing not only can concentrate the main information and reduce
errors, but also significantly improve the accuracy of the monthly runoff prediction. The chaotic support vec-
tor machines coupled with singular spectrum analysis performs best among these models, which determina-
tion coefficient (DC) attains to 86.9%, relative errors of annual average maximum monthly inflow (RE.x)
and minimum monthly inflow (RE,,,) are equal to 9% and —7% during the testing period, respectively.
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Figure 1. Singular spectrum as a function of lag using various window lengths L
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Table 1. The values of CCF between each RC and the average over all RCs
® 1 EMEEAS RC HEBRXRBEREFAER SN EHEXEHBE

by RC1 RC2 RC3 RC4 RC5 RC6 A
0 0.95 0.94 0.33 0.27 0.21 0.16 0.48
1 0.80 0.81 0.13 -0.01 -0.12 -0.14 0.25
2 0.42 0.48 —0.14 —-0.18 —0.04 0.10 0.10
3 -0.06 0.03 -0.19 0.00 0.11 —-0.05 -0.02
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Figure 2. Performances of SAR(1), WNN and C-SVM in terms of RMSE as a function of p
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Table 2. Comparison of model performances during training and testing periods (%)

R 2. WIZAFE IS AR Z R B I BURIRE B (%)

B IR F6r 56 4
RE pmax REqmin DC WB RE pmax REqmin DC WB
SAR (1) 12 -7 87.8 100.0 3 5 72.9 113.0
SAR-SSA 14 -3 91.0 100.0 5 9 732 113.0
WNN 12 =51 84.8 106.5 17 —46 80.0 107.8
WNN-SSA 18 -7 86.9 993 20 -26 84.4 103.3
C-SVM 12 5 89.7 100.2 15 12 772 109.5
C-SVM-SSA 11 -7 90.3 100.3 9 -7 86.9 103.1
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Figure 3. Comparison of prediction inflow hydrographs using SAR(1) and SAR-SSA models during testing period
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Figure 4. Comparison of prediction inflow hydrographs using WNN and WNN-SSA models during testing period
4. WNN RBE RGBT RGN ER 550t E

3.2.3. C-SVM & UL R

ZH C-SVM BEBYI, B B A e AL IR 1] 7 31
AT EARMEE. A0S Wolf J7ikdi T IRt
W, 25 EKH Lyapunov 88 (Am) KT 0, WHZFF
IR AR . B TR, BT A4
A7 A A R 2 4, 50 € ZEIR I (] ¢ FIOCIR4E %L

76

m, AR F A G R B R AN S B 4 B0
. BN )G, B/ SVM BAIBHTHUIN, %4
HEHZANSH(C, e, 0), CHl e HMBHERIEHE,
o WRIE AL E . M EER N p N 1 HE
6 IF, FAENL T RIS T3 3 .

gl 5 Mk 2 pos, X T RGEF A, C-SVM AL

Copyright © 2012 Hanspub



F1E - F3W

¢ A R NTIR I SCRF R B LR R T = oK 2 A 4230

40000 — ST
- - - -CSWM
35000 ¢ ) ——— —C-SVM-SSA
A
30000 - | » ) )
! A ; | " \ H
— ' \
@ 25000 | I " / | 1 \
= A ) . ] i \ |
B 20000 2| RS 1 Nl B
s ] A '!\ 1N Y] [ i\
@ 1s000  f | o] J :
] ‘« ] f | N \ y | l\
10000 £ ) ‘ \ \ Y |
; 2N
5000 \& \ N 7 o : ‘ <
0
0 20 40 60 80 100 120
H

Figure 5. Comparison of prediction inflow hydrographs using C-SVM and C-SVM-SSA models during testing period
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