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Abstract

We combine the recent seismic reflection profiles to construct a new seismic velocity model of the
sedimentary layer incorporating the accretionary prism along the Ryukyu trench. In constructing the new
model, we refer to the zoning (ZONE1 to ZONE4) identified by Okamura et al. (2017, Tectonophys.). The
construction process consists of the following steps: First, we digitize either unconformities or Vp=4 to 5 km/s
lines as the seismic basement, whichever is more clearly identifiable. Second, the digitized thickness data of
the sedimentary layer from the reflection profiles are geometrically modeled and interpolated to make the
three-dimensional structure model. Finally, we supplement the external region of the constructed 3-D
sedimentary model using the J-SHIS model provided by the NIED to complete the velocity structure model in
the entire Ryukyu arc. The main features of our model are as follows: In ZONE], off Ishigaki-jima island, the
thick sedimentary layer extends about 50 km wide from the Ryukyu trench. In ZONE2, off Miyako-jima island,
the thinner layer compared to the other zones is found near the trench, with a thin sedimentary terrace covering
the area behind it. In ZONE3, off Okinawa-jima island, the sedimentary layer deepens as it approaches the
trench. In ZONE4, off Tokara islands, the deepest layer among all zones is identified. We then conduct 3-D
finite-difference simulations of seismic wave propagation using the new and the previous models to confirm
the improvement of the new model. In the simulations, the effects of the accretionary prism along the Ryukyu
trench on the seismic wave propagation are clearly identified.
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