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3-D P-wave Velocity Structure in South Korea using Seismic Tomography
Jae-Woo Park'®, Kyung-Duck Min', Chung-Soo Chun? and Il-Young Che?

'Department of Earth Systeni Sciences, Yonsei University,
’Korea Earthquake Research Center, Korean Institute of Geoscience and Mineral Resources

3-D P-wave velocity model in the southern Korean Peninsula is investigated by using the earthquake tomogra-
phy method. This velocity model would be used to locate the exact hypocenter position, and also useful for our
understanding of the crustal structure. The simultaneous inversion is used to get the minimum 1-D model and hypo-
center relocation, which are used as an initial 3-D velocity model. The velocities in the minimum 1-D model are
6.04 km/s, 6.45 km/s, and 7.78 km/s between the depth of 0-19 km, 19-32 km, and 32-55 km respectively. In the
3-D P-wave velocity model, Layer 1 (0~3 km) has high velocities in Kyongsang basin, Yongnam massif, and
Okchon folded belt, and low velocities in Kyonggi massif. In layer 2 (3~19 km) high velocities are predominent
around Kyonsang basin and Yongnam massif except Yonil basin, but low velocities exist around Kyonggi massif
and Okchon folded belt. In Layer 3 (19~32 km) high velocities prevail throughout the southern part of Korean Pen-
insula, but low velocity does throughout the middle except SNU, YIN station in Konggi massif. In Layer 4 (32
km), the maximum velocity is showed in the middle and southwestern part, while the minimum velocity in the
southeastern and coastal area. The depth of the velocity boundary corresponds to the crustal structure of the south-
ern Korean Peninsula which is calculated by gravity data.
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Fig. 1. 187 events (5 obs. over, RMS<2.0s, GAP<280°) selected for 1-D simultaneous inversion.
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Table 1. RMS change(%) after inversion.
Kim Sung Kyun Kim & Chung Kim & Kim V. Hsu
(1995) (1985) (1983) ’
Before inversioin 2.05 2.03 1.94 1.87
After inversion 1.43 1.43 1.29 1.24
RMS change(%) 29.91 29.79 33.52 33.78
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odel.
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Fig. 3. Distribution of seismicity and station delays.
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Fig. 7. Gravity survey result and velocity profiles. (A) Gravity survey line and cross lines for velocity profile (Min and Lee,
2000), (B) Profile of mean depth using Bouguer gravity anomaly, (C) Absolute velocity profile along the line (P~P").
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Fig. 8. Velocity profiles along the lines (Q~Q', R~R"). (A) Absolute velocity profile along the line (Q~Q'), (B) Absolute
velocity profile along the line (R~R").
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