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Cross-correlation analysis of three-component seismic recordings
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Abstract: Seismic wave is a three dimensional vector wavefield, the single com-
ponent recordings are actually the projection of particle motion along certain
directions. Based on the single component seismogram cross-correlation formu-
la, this paper presents a novel simple solution which is suitable for the calcula-
tion of three-component seismogram cross-correlation, and the effectiveness of
this new approach is verified via a practical case from the aftershock sequence of
2008 Wenchuan Mg8. 0 earthquake. Compared with single component seismo-
gram cross-correlation, the new approach can obtain a global optimized result
more reasonably and erase the discrepancy between different components in the
work of template waveform matching. Also this new formula can take advan-
tage of the congenerous between different components, suppress the ambient
seismic noise effectively, and its rationality was demonstrated in theory. This
new approach requires rather small computations as its simplicity in principles

and procedures, which is suitable for the seismic data processing in the current
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era of “big data”.

Key words: three-component seismogram; multiple cross-correlation; template
matching method
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Fig. 2 Comparison of normalized three-component seismogram of two seismic events occurred
on 8 July 2009 (red lines) and 12 September 2010 (blue lines) recorded at the station CD2
The cross correlation coefficient is presented on the top-right for each component,
and the green lines represent the arrivals of P wave
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Fig.3 The cross-correlation coefficient of
different components wversus time at the
station CD2 (the top-down order as
follows: three-component as a whole,
E-W component, N-S component.
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The abscissa is the normalized cross-correlation coefficient
of the three components for a given event, the ordinat
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