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the Multicomponent Complex Trace Analysis Method. Journal of the Korean Geophysical Society,
v. 3, n. 1, p. 37-48.

ABSTRACT: In order to investigate in-line ground motions caused by earthquakes, we examine the
multicomponent complex trace analysis method (MCTAM) for the synthetic data and apply it to real earthquake
data. An experimental result for synthetic data gives correct information on the arrival times, duration
of individual phases, and approaching angles for body waves. Rayleigh waves are also easily identified
with the MCTAM. A deep earthquake with magnitude of 7.3 was chosen to test various polarization attributes
of ground motions. For P waves, instantaneous phase difference between the vertical and the in-line horizontal
components $(#), instantaneous reciprocal ellipticity o(#), and approaching angle 7(7) are computed
to be 180", 0~0.25, and -30° ~-45°, respectively. For S waves, #(£) tends to vary while o(f) have
values of 0~0.3 and () remains near vertical, respectively. A relatively low frequency signal registered
just prior to the S wave event is interpreted as a P-wave phase based on its polarization characteristics.
Velocities of P and S waves are computed to be 8.633 km/s and 4.762 kmys, and their raypath parameters
0.074 sfkm and 0.197 s/km. Dynamic Poisson’s ratio is obtained as 0.281 from the velocities of P and
S waves.

Key words: multicomponent complex trace analysis method, ground motion, instantaneous phase difference,
approaching angle, instantaneous reciprocal ellipticity

(Lee, So Young and Kim, Ki Young, Kangwon National University, 192 Hyoja-2-dong, Chunchon 200-701,
Korea,; Kim, Han-Joon, Marine Geology and Geophysics Division, Korea Ocean Research and Development
Institute, Ansan P.O. Box 29, 425-600, Korea. email: white @mirae.kangwon.ac.kr)
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Fig. 1. Multicomponent synthetic seismic data (a) vertical and (b) horizontal components, respectively.
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