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Abstract: Research on the seismo-geomagnetic effect goes back more than 100 years, but the use
of modern methods and experimentation began in the middle of the last century. Some geomagnet-
ically abnormal changes have been reported before large earthquakes,e. g. ,the Alaska earthquake
(March 27,1964),the Loma Prieta earthquake (M7.1,0Oct,17,1989),and the Iwateken Nairku
Hokubu earthquake(M6. 1,Sep. 3,1998). The Wenchuan earthquake was the largest one after the
Tangshan earthquake in China, It is important to explore the mechanism of great earthquakes
when studying the Wenchuan earthquake. In this paper, we study vertical component (compo-
nent) geomagnetic data observed by three stations ( Chengdu station (CDP ), Muli station
(MUL),and XiChang station(XIC) )in Sichuan Province, with a data sampling rate of one point
per second. The maximum spectral centroid, the average spectral centroid, and the spectral cen-
troid standard deviation were calculated hourly over three time segments (May 1,2008 to May 12,
2008,May 1,2009 to May 12,2009,and May 1,2010 to May 12,2010). The purpose of this time
segment division is,first,to reduce seasonal disturbance, and, second, to avoid interference in the
calculated results due to the data length. The results show that among the maximum spectral cen-
troid, the average spectral centroid,and the centroid standard deviation, the spectral centroid vari-

ability of CDP is greater than the others in the same time period before the Wenchuan earth-
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quake,and it rises gradually before the earthquake. Other stations did not show these characteris-
tics in the same time segments. So we believe there are significant changes in the geomagnetic Z
component spectral centroid at CDP, which is information characteristically associated with a great
earthquake. This characteristic is also related to the distance from the station to the earthquake
position. The distance is 35 km from the epicenter to CDP,357 km from the epicenter to XIC and
400 km from the epicenter to MUL. Our results suggest that these geomagnetically abnormal
changes occur in the preseismic period,and can only be measured by a nearby station. Many theo-
ries or hypotheses have been put forth to explain the seismo-magnetic phenomena. Generally,
earthquake preparation is considered to be a process of the accumulation of stress. When the stress
accumulation is more than the elastic limitations of the rock,the rock suddenly dislocates or rup-
tures and an earthquake occurs. When media is in the process of stress accumulation,the stress re-
distributes spatially,so the media’s elastic deformation changes into nonelastic deformation. Frac-
ture morphology and occurrence in space is also changed. A new crack generates,expands and ex-
periences fluid infiltration. Rock swelling may be produced that has pressure-magnetic effects,in-
duced magnetic effects, rheological-magnetic effects, electriccmagnetic effects, thermal-magnetic
effects,etc. The existence of abnormal activity before an earthquake is an important issue in the
study of great earthquakes. Our intent is not to focus on a discussion of the occurrence mechanism
of seismo-magnetic phenomena, but on how to extract anomalous information about an earthquake
from the geomagnetic data from a nearby station. Our results show that this type of study can
provide important reference data for research on seismo-magnetic effects, earthquake mechanisms,
earthquake predictions, and position estimations of future earthquakes. Furthermore, our results

indicate that the spectrum centroid may provide a reasonable and suitable source of information
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prior to an earthquake.
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Fig.1 The distribution of main-earthquake(M8. 1)

and used stations
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Table 1 The results of the spectrum centroid on three stations
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Fig. 2 The timing diagrams of average spectral centroid at three periods
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