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3D SH-wave Velocity Structure of East Asia using Love-Wave Tomography
and Implication on Radial Anisotropy
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Abstract: We present a 3D SH-wave velocity model of the crust and uppermost mantle and seismic radial anisotropy
beneath East Asia. The SH-wave velocity structure model was built using Love-wave group-velocity dispersion data from
earthquake data recorded at broadband seismic networks of Korea, Japan, and China. Love-wave group-velocity dispersion
curves were obtained by using the multiple filtering technique in the period range of 3 to 150 s for 3,369 event-station
pairs. The inverted model using these data sets provides a crust and upper mantle SH-wave velocity structure down to
100 km depth. At 10 ~ 40 km depths SH-wave velocity beneath the East Sea is higher than beneath the Japanese island
region. We estimated the Moho beneath the East Sea to be between 10 ~ 20 km depth, while Moho beneath the Korean
Peninsula at around 35 km based on the depth where high-velocity anomalies are detected. We estimated the lithosphere-
asthenosphere boundary beneath the East Sea to be at around 50 km based on the depth where strong low-velocity
anomalies are observed. Widespread low-velocity anomalies are found between 50 ~ 100 km depth in the study region.
Positive radial anisotropy (Vs > Vsy) is observed down to 35 km depth, while negative radial anisotropy (Vsy > Vin)
is observed for deeper depth.
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Fig. 1. Map of the study region. Abbreviations are as follows: KP:
the Korea Peninsula; KS: the Kyusyu Island; SK: the Shikoku
island; HK; the Hokkaido Island.

+Fohe A £ AS540) 715E AR A7 F 2000 ~
2015 B3t oA BAYS FR 3.0 o] XX, T
Q1 717F Bk 9ol BT R 5.5 01Fe] ANARE A}
&elo] 2 8ol A7l e ses7e] A BEL7be) 3}
AAZE ANeH, Y] 7 dAA+4 NIED (National
Research Institute for Earth Science and Disaster Prevention,
http://www.fnet.bosai.go.jp)ollX] Q3= FHNY A4l 7]
25 A7 AFE F 2011 ~ 201530 2AYZ 75 5.0 o))
ARARE AREste] - 11671H2] A Xl tigk 2,0467H 2] 244
HAZE 4t =g vFAIAFE S RIS (Incorporated
Research Institutions for Seismology, http://www.iris.edu)2] H

70° 80" 90" 100" 110" 120" 130" 140" 150° 160°

100 110° 120° 130" 140° 150° 160"

70" 80
Fig. 2. Ray paths between epicenters and stations for Love-wave

group-velocity measurements. Red circles and blue triangles indicate
the locations of epicenters and stations, respectively.
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Table 1. Magnitude distribution of earthquakes.

Magnitude M <50 50<M<5960<M=<69 70<M
Number 7 135 109 10
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Fig. 3. Love-wave group-velocity dispersion data. The red line

shows the Love-wave group-velocity dispersion curve calculated for

IASP91 (Kennett and Engdahl, 1991).
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Fig. 4. Depth slices from checkerboard tests. The true model

_ 9 &x contains SH velocity perturbations of 400 x 400 km sizes as in the
A71M Ak A= SHE &1 Wel(4p)h Rere] el left column. Inversion results are shown in the right column.

(Al tig e PES oujsla, 1, Fy, F,= 244 &9 Regions not covered by data sets are indicated in gray.
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Fig. 5. Depth slices from the 3-D Vg models at various depths.
Velocity perturbations are relative to the reference model IASP91
(Kennett and Engdahl, 1991). Regions not covered by data sets are
indicated in gray.
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