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Introduction L

Appl Ication As a first application of our method, we study the water effects on seismic wave. We compared the
Our understanding of earth structure has increased significantly based on our ability to model case with and without water layers for a 10km deep double couple source and a 21km deep explo-
seismograms. While considerable progress has been made in modeling 3D structure at the longer . L . S1on Source.

2011 Tohoku earthquake procuced a remarkable set of observations, which is strongly influced by local struc-

period (> 3 s), the shorter periods are more challenging due to large computing demanding, and tures, such as water, slab and basins. Our method will be an efficient tool to study those features.

thus 2D synthetics are widely used. However, it proves difficult to treat the 3D nature of earth-
quake sources with 2D solutions of the wave equation. Here, we use the Cagniard-de Hoop 400
method to separate motions from a shear dislocation into SH and P-SV system, which can then be Figure 5. (a) Vertical velocity from
used in 2D modeling. This interfacing becomes complicated for staggered grid FD code, which is the depth 10 km double couple
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The main difficult with 2D simulation is how to implement the point source with the correct ra-
diation pattern. Helmberger and Vidale (1988) proposed an approach, which can tackle this
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problem effectively. Following this approach, the complete point source solution is expressed in e ® 0 g g % \ ‘ . : \ I the 21km explosion source in
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point source vertical radiation Table 1. Crust model of northeasten Japan T-D/7.7 (s) T-D/3.87 (5)
ttern asymptotically
far field P radiation pattern Thickness (km) Vp (km/s) Vs(km/s) Density (g/cm”3)
4 4.4 2.51 2.0
10 6.0 3.46 2.6
16 6.7 3.87 2.9 (b)
12.5 7.7 4.50 3.3 Vertical Displacement from 21 km explosion source (c)

Because of the singularity of the source, we need to use a
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