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Characteristics of the 13 December 1996 Yeongwol Earthquake
Based on the Phase Analysis
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ABSTRACT

The seismic records of the main shock and two dfter shocks of the Yeongwol Earthquake are studied based on
the phase analysis. The fravel time curves and two point ray tracing with 12 different possible phases are used to
analyze the phases of the records, which were provided by KIGAM seismic network. The results of phase analysis
of the Yeongwo!l Earthquake show the characteristics as follows 1) The main shock (M=4.5) clearly shows Pn
phase but two after shocks (M=3.8 and M;=2.5) do not show Pn phase. 2) The Pg or PmP phases looks as first
arival phase in the after shock records whose epicentral distance is smaller or larger than 145 km. 3). It is very
difficuft to identify the phases in the seismic records, which are related to the Conrad discontinuity, even if the
Conrad discontiuity exists. 4) The record of GRE station located outside of the Kyeongsan Basin shows different
arrival fime of Pn phase, P-S duration time and frequency compared with those of the other stations located
within the Kyeongsan Basin.
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28 1 Locations map for seismic stations of Korea Meterological
Agency (KMA} and therr seismic  records  Ivertical
component! to determine the hypocenter and the onigin time
of the Yeongwol earthquake. The symbol, arow in the
records  represents the first arrival time.
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I3 2 Locations map for seismic stations of Korea Institute of
Geclogy. Mining and Materials (KIGAM), The 8 stations
denoted by solid circle or rectangular are used i this
study. The solid line between GRE station and the other 7
statons represents the boundary of the Kyecngsang Basin.
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a3 3 Two pont ray tracing between the hypocenter of the
Yeongwol earhquake and BBK station whose epicentral
distance is 197.3 km based on Kim's model (1983). P
and Sg denote direct P-wave and S-wave. PcrP and
ScrS. or, PmP and SmS  represent reflected P and
S-waves at the Conrad or Moho discontinuity. PcrS and
PmS dencte that P-wave convers to S-wave at the
Corrad or Moh discontinuity. Pd and S or Pn and Sn
represent head P and S waves along the Conrad or
Moho discontinity.

Table 1 Bxpected Travel Times of the Phases at BBK Station
based on two point ray tracing in Figure 5

Phase Expected Travel Phase Exp@ed Travel
Times (sec) Times (sec)

Pg 33.1853 Sg 57.0393
PcrP 33.3726 ScrS 57.2334
PerS 36.6972 ScrP

P’ 31.6907 s 54.3496
PmP 32.2705 SmS 55.3435
PmS 38.0860 SmP | —

Pn 30.2471 Sn 51.8737
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33 4 The phase analysis of the Yeongwol earthquake at the
BBK station based on the result of two point ray tracing in
Figure 3 and in Tablel.
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% 5 Travel time cuves for 12 possible phases using Kim's
model (1983 and the hypocenter of the Yeongwol
earthquake.
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38 6 The seismic records (vetical component) of the main shock
of Yeongwol earthquake plotted on Epicentral distance and
travel time axes. The maginitude of the main shock is 4.5.
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22 7 Tre seismic records (vetical component) of the main shock
of Yeongwol earthquake through Band-pass fiter board in
time and frequency domain.
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a2 8 The seismic records {vetical component) of the after shock
of Yeongwol earthquake plotted on Epicentral distance and
travel time axes. The maginitude of the after shock is 3.8,
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32 9 The seismic records {vetical componentl of the after shock
of Yeongwol earthquake plotted on Epicentral distance and
travel time axes. The maginitude of the after shock is 2.5.
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