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3D SV-wave Velocity Structure of East Asia using Rayleigh-Wave Tomography
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Abstract: We construct 3D SV-wave velocity structure of the crust and the upper mantle beneath East Asia from Rayleigh-
wave group-velocity measurements. For the construction of the SV-wave velocity model at 10 ~ 100 km depth, we used
seismic data recorded at 321 broadband stations in Korea, Japan, and China. Rayleigh-wave group-velocity dispersion
curves were obtained by using the multiple filtering technique in the period range from 3 to 150 s. High SV-velocity
anomalies are imaged beneath the East Sea from 10 km depth to deeper depth, implying that the Moho beneath the
East Sea is between at 10 ~ 20 km depth. We estimated the Moho beneath the Korean peninsula to be around 35 km
based on the depth where a high-velocity anomaly is observed. The SV-wave velocity model shows prominent fast S-
velocity anomalies near northeastern Japan, associated with the subducting Pacific plate. Low-velocity anomalies are found
beneath the east coast of the Korean peninsula at 100 km depth, which may play a role in the formation of the Ulleung-
do and the Ulleung basin. We observed low-velocity anomalies beneath the Yamato basin at 100 km depth as well, which
may indicate the upwelling of fluid from the Pacific plate via dehydration at deeper depth.
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Fig. 1. The study region including the Korea peninsula, the
Japanese islands, and surrounding regions. KP: the Korea peninsula.
YB: the Yamato basin.
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group-velocity dispersion curve from IASP91 (Kennett and Engdahl,

1991).
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