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Variation Analysis of Geomagnetic Data Observed Around the Event
of Andong Earthquake (May 2, 2009)

Seokhoon Oh*

Deparment of Geosystem Engineering, Kangwon National University, Kangwon 200-701, Korea

Abstract: Geomagnetic variation around May 2, 2009 when Angdong earthquake broke out was analyzed using the data
recorded at the Cheong-yang geomagnetic observatory, KMA. Firstly, we predict the geomagnetic variation by PCA
analysis of geomagnetic data, and then compare the predicted value with the observed data to find any significant
differences in residuals. Secondly, wavelet semblance technique is applied to compare the time series before and after the
earthquake. Some meaningful change is detected in the Z-field. Thirdly, eigen value analysis for the 3 component
geomagnetic data is performed. The location of the observatory was too far from the epicenter and the magnitude was too
small to find decisive precursory phenomenon. Nevertheless we can detect some significant correlation between the
earthquake and the variation of the geomagnetic field. Various signal processing methods applied in this study will give
some opportunity to find precursory effects in the future.
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Fig. 2. Reconstruction and prediction of geomagnetic field based on 17 days of observation, Apr 28-May 15, 2009 at Cheong-
yang site, KMA. Dotted line is for reconstruction and prediction, and line indicates the observed data. The arrow indicates the
event time of Andong earthquake. (a) Reconstructed and predicted values for only 17 days (Apr 28 to May 15) of observation,
(b) plot of observation extended to May 21, 2009, (c) and their residuals. Axis of x indicates the day of May.
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Fig. 3. Wavelet based semblance of Fig. 2. (a) observed geomagnetic total field, and (b) its CWT real part; (c) reconstructed
value from principal component anaylsis and (d) its CWT real part; (¢) semblance of the two data. The arrow indicates the event

time of Andong earthquake.
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Fig. 4. Wavelet based semblance filtering of (a) observed data and (b) reconstructed and predicted value, and its accepted parts
for (c and d) and its rejected parts (e and f). The time reference for x axis is UTC and the arrow indicates the event time of
each earthquake. The unit of y axis is nT.
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Fig. 5. Wavelet based semblance of Z component of geomagnetic data (a) observed at May 02 and (c) May 01. (b) and (d) are
its CWT component, respectively. (¢) semblance result; (f) dot product of semblance.
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Fig. 6. Wavelet based semblance of Z component of geomagnetic data (a) observed at May 02 and (c) May 09. (b) and (d) are
its CWT component, respectively. (¢) semblance result; (f) dot product of semblance.
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Fig. 8. Result of wavelet based semblance filtering of Kp index and Eigenvalue of three components of geomagnetic data. (a)

Kp index; (b) earthquake events plotted with its magnitude; (c) Rejected component of Eigenvalue from filtering with Kp index;
(d) original eigenvalue. The time reference for x axis is UTC.
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