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Preliminary Tomographic Inversion for the Crustal Characteristics
in the Central Region of South Korea
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Abstract: P wave traveltime delays has been measured and a preliminary tomographic inversion has been performed
using the data collected from the network deployed by Korea National University of Education in the southcentral part
Korea. The maximum variation in relative traveltime residuals is almost 0.7 seconds. A large azimuthal variation in
traveltime residuals is observed at the stations in the northwestern part of the study area. This might indicate the existence
of lateral velocity heterogeneity beneath the study area. Although, the inverted tomographic image seems to be correlated
with the tectoriic boundary between Kyunggi Massif and Okcheon Belt, the confidence level is presently low. We should
place on the importance of this study for finding preferable inversion parameters and predicting probable result. Better
tomographic image of the study area can be obtained in the near future when the data are accumulated.
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Fig. 1. Distribution of earthquake epicenters used in this
study. Solid stars are earthquake epicenters. Study area is
presented as a rectangle in the right side of the figure and
station locations are marked as solid circles. Major plate
boundaries are plotted as dotted lines.
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Fig. 2. Data used in this study. East, north, and vertical
components of data are plotted from top to bottom. Onset of
P phase is aligned with vertical dotted line.
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Table 1. Earthquake information used in this study.

Origin GMT Epicenter

Focal depth  Body wave

(yr/mo/dy hr/mm/sec) [ gitude () Longitude () (km) magmitude Location
1997/12/05 11/26/53.81 54.804 162.007 252 6.3 near east coast of Kamchatka
1997/12/22 02/05/51.64 —5.559 147.838 330 6.5 east Papua New Guinea region
1998/01/04 06/11/58.97  —22.301 170.911 100.6 6.4 Royalty Islands
1998/01/10 03/50/41.56 41.083 114.500 303 5.8 northeastern China
1998/01/23 09/20/08.28 52379 ~168.643 30.0 5.8 Aleutian Islands
1998/02/19 14/14/51.19 —4.476 129.082 330 6.1 Banda sea
1998/02/22 16/03/51.94 35.848 135.559 348.1 45 southern Honshu, Japan
1998/02/28 17/38/48.61 33.458 138.124 2914 53 southern Honshu, Japan
1998/03/21 18/22/28.46 36.433 70.133 2278 5.8 Hindu Kush region
1998/04/01 17:56:23.26 -0.544 99.261 55.7 6.2 southemn Sumatera
1998/05/22 19/49/33.71 33.622 131.514 81.0 54 Kyushu, Japan
1998/11/29 14/10/31.96 —2.071 124.891 33.0 6.1 Ceram sea
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Fig. 3. Geometry between an epicenter and a station in
spherical coordinate. Xe and Xs represent epicenter and
station, respectively.
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R(i) = (1,0,9)

R(i+1) = (r+dr, 0+d0, ¢+dd)

R(i) : a starting point for ray tracing
R(i+1) : an ending point for ray tracing
r : radius of R(i)

r+dr : radius of R(i+1)

0 : co-latitude of R(i)

6+d0 : co-latitude of R(i+1)

¢ : longitude of R(i)

¢+dd : longitude of R(i+1)

df : increasement of co-latitude

d¢ : increasement of longitude

dXi : increasement of epicentral distance

Fig. 4. Ray-path geometry between R(i) and R@ + 1). This
geometry is used to trace ray with specific ray parameter. (0,
0, 0) represents the center of the earth.
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Solid circle represents relatively slower velocity structure
while open circle does faster one.
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