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Prediction model of chaotic based on support vector machine
and its application to underground Water

HU Guo-jie, WEI Xiao-mei, CAI Ming-ke, XU Yi-he,
YANY Ting, HUANG Chao-xuan

(College of Water Resources and Architecture Engineering » Northwest A& F University »Yangling » Shaanxi 712100, China)

Abstract: [Objective] The objective was to establish a chaotic based prediction model on support vec-
tor machine for the groundwater. [Method) Chaos theory and support vector machine have great capability
of dealing with nonlinear matter. Based on the phase space reconstitution theory, the prediction model of
chaos time series was built by using the support vector machine in this paper. The method, the characteris-
tic,and the selecting of the key parameters in the modeling was discussed. With G-P arithmetic,C-C arith-
metic and Wolf method, Lyapunov from 3 observation well of underground level depth in Wuwei basin was
calculated. At the same time the method of adaptive support vector machine parameters was selected. A
model was established about chaotic time series based on support vector machine with Gaussian radial basis
function. [Result] Lyapunov indexes were greater than zero in Wuwei basin,indicating that the time series
is chaotic. The model can be used on the Wuwei basin to predict the depth of groundwater level. After tes-
ting, the accuracy of three prediction results were 0. 98,0. 92 and 0. 86,indicating that this mode has high
prediction accuracy. [Conclusion) The prediction model of chaotic based on support vector machine can be

used in forecasting the movement of underground water depth.
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Predicted Monthly Underground Level Depth comparison of measured results at

basin 3 observation wells on Wuwei in 2003
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1 12.25 12.02 1.9 10. 65 10. 58 0.7 23.70 23.51 0.8
2 11.53 11.75 1.9 10. 31 10. 44 1.3 23.14 23.42 1.2
3 10. 98 10.92 0.5 10. 04 10. 26 2.2 23.57 23.28 1.2
4 11. 80 11.65 1.3 9.71 10. 04 3.4 23.15 23.08 0.3
5 11. 84 11.72 1.0 9.82 10. 12 3.1 22.80 22.99 0.8
6 11.98 11.93 0.4 10. 50 10. 34 1.5 24,48 23.15 5.4
7 12. 36 12.02 2.8 11.11 10. 57 4.9 24. 83 23.98 3.4
8 12. 49 12.21 2.2 12.10 11.21 7.4 25.22 24. 86 1.4
9 12.54 12. 34 1.6 11. 30 11. 32 0.2 25.01 24.74 1.1
10 12. 37 12. 39 0.2 10. 76 11.09 3.1 24. 39 24.52 0.5
11 12.10 12. 35 2.1 10. 14 10. 62 4.7 24.18 24. 44 1.1
12 12.17 12. 33 1.3 10. 28 10. 44 1.6 24.08 24.35 1.1
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