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Earthquake Prediction by Using Support Vector Machines

XIAO Han-guang'*, CAl Cong-zhong'?, YUAN Qian-fei'”* ,LIU Xing-hua'
(1. College of Mathematics and Physics, Chongqing University, Chongqing 400030, China;
2. Department of Computational Science, National University of Singapore, Singapore 117543 , Singapore )

Abstract: A model of detecting the abnormal earth pulsations was built by the analysis of the earth pulsations before two
earthquakes (M, =6.4 and M, =6.0) took place in the central California of USA via support vector machines. After the
analysis and classification of the pre-earthquake earth pulsations recorded by the three nearest earthquake observation
stations, it is concluded SVM could differentiate the abnormal earth pulsations from the normal earth pulsations recorded
in the quiet phases of earthquake, and the classification accuracy increased with the approach of the two earthquakes.
The abnormal earth pulsations appeared 48 and 12 hours before the two earthquakes, respectively. The established mod-
el was applied to analysis of the pre-earthquake earth pulsations of the M, earthquake (broken out on 22th Dec. 2003)
recorded by 14 observation stations in CI earthquake nets. The results showed the model detected the abnormal earth
pulsations in the 12 observation stations, and the shorter the distance between observation station and the fault near the
epicenter, the higher the probability of detecting the abnormal earth pulsations. This model was also employed to detect
the abnormal earth pulsations recorded by three observation stations before the M, earthquake. The results revealed the
probability of detecting the abnormal earth pulsations (M =5) was higher than that of the earthquakes (M <5). This
method can be developed to be an effective approach for earthquake prediction.

Key words: support vector machines; earthquake prediction; pre-earthquake seismic-waves; feature extraction
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