F154 3 W S 7T 7 N | I Vol. 15 No. 3
2010 £ 5 H Climatic and Environmental Research May 2010

At Ekey, &KT7, 55 20100 BT /NI AN e /N Z 306 SRR 1] i LI R ARUR S T I IR P S0 3 L) . AU S HEEATSE, 15 (3D
295-302. Zhu Jia, Wang Zhenhui. Jin Tianli, et al. 2010. Combination of wavelet decomposition and least square support vector machine to

forcast atmospheric ozone content time series [J]. Climatic and Environmental Research (in Chinese), 15 (3): 295-302.

ETNRSBEMg/N R FREVH
KSR ESEMEFF

AEY Ekae' XA MR’

1 M RUE R TR AR K E S WL B E A E A0, Al 210044
2 MAERTRRZFRAYHEER. Mat 210044
3 MAFR TR T 5FEA AR, Al 210044

mOE ETANESE (WD FiR/DRSRFmEL (LSSVMD g, @ TH - HME G M RIRAT
HEA A O, SR AT AE 4 A0 1 P34 B AUR s I REAS . 28 /NI 40 o O [ B3 B 1 )5 371
Fx S5 R EFT LSSVM B, f 5 Z/Nil SEAG 15 2 5 P B B i ) e 51 T 45 5L . SCoe R By
HEEAMBIN A RASE, SXEHMEN (SVM) URATHZME (ANN) B R L. ZER
T (R TR

XA DS BbTImENL BHEFAIT ORRRA

XEHS 1006-9585 (2010) 03-0295-08 hESES P456.8 CERERIRAD A

Combination of Wavelet Decomposition and Least Square Support Vector
Machine to Forcast Atmospheric Ozone Content Time Series

ZHU Jia"?, WANG Zhenhui'?, JIN Tianli®*, and HAO Xiaojing'"

1 Key Laboratory of Meteorological Disaster of Ministry of Education, Nanjing University of Information
Science and Technology, Nanjing 210044

2 School of Atmospheric Physics, Nanjing University of Information Science and ‘Technology , Nanjing 210044

3 College of Electronic and Information Engineering , Nanjing University of Information Science and Tech-

nology, Nanjing 210044

Abstract The atmosphere ozone content forecast model was established based on the combination of wavelet de-
composition and advanced Least Square Support Vector Machine (LSSVM) regression. This can be approached in
three steps: (1) The observations were decomposed into several different frequency signal subsets, (2) the inde-
pendent prediction models of decomposed signals with Takens delay embedding theorem and Least-Squares Support
Vector Machine (LSSVM) were set up, (3) independent predicted results were integrated as the final prediction
with wavelet reconstruction. Application experiments with data from Xianghe and the other three observation sta-
tions show that the method can make better prediction effectively for the atmospheric ozone content, as compared

with conventional Support Vector Machine (SVM) and Artificial Neural Network (ANN).
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Fig. 1 Schematic diagram of three-scale wavelet decomposition
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Table 1 The constrast of WI-LSSVM, SVM, and ANN method based on the four observation stations
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Kodaikanal 0.9708 0.9192 0. 8762 2. 8587 4.7358 7.6068 0.6721 0. 3529 0. 2956
Tateno 0. 9628 0.9129 0. 8745 7.5239 11. 5255 13. 4860 0. 6813 0. 3795 0. 2897
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