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New development of a three-dimensional subsurface velocity model of the Chukyo Area
central Japan

# Haruo Horikawa[1]; Masayuki Yoshimi[1]; Haruko Sekiguchi[1]; Kunikazu Yoshida[1]; Yuichi Sugiyama[1]; Kenji Satake[2];
Nobuo Fukuwa[3]; Haruhiko Suzuki[4]; Hisanori Matsuyama[4]; Ying Liu[5]; Fuminori Takizawa[6]

[1] Active Fault Research Center, AIST, GSJ; [2] ERI, Univ. Tokyo; [3] none; [4] OYO Corp.; [5] OYO; [6] Oyo Corporation

We newly developed a three-dimensional subsurface velocity model beneath the Chukyo area, central Japan, which is one
the most populated and industrial regions in Japan. This region expands on the Nobi sedimentary basin with sediments of ovi
2000 m thickness. The model fully covers the sedimentary basin, which consists of the Nobi Plain, the Ise Plain and the Ise Bay
We compiled geophysical and geological data such as well data, depth sections of seismic surveys, dispersion curves of pha
velocity determined from micro-tremor array surveys, gravity anomaly, seismic records of natural earthquakes. The compilec
data are almost the same as those used in the previous studies on the construction of basin models (e.qg., Aichi Prefecture, 20
2004; Mie Prefecture, 2004), but we newly incorporated depth sections of seismic surveys conducted in the Ise Plain (Sato et al
2007; Ishiyama et al., 2007) and dispersion curves of phase velocity determined from micro-tremor array surveys (Horikawa e
al., 2006; Yoshida et al., 2007).

We first reconsidered geologic structure, focusing on distribution of basin-filled sediments and shape of the boundaries of th
basin. As a result, we have modified several aspects of the preexisting models (e.g., western edge of the Nobi basin), addi
new features. We then investigated difference of depth-dependence of velocity of each geologic unit considered in the previou
step, and divided the basin into several parts, each of which has different depth-dependence. Using the depth-dependences,
‘converted’ the geologic structure into a velocity structure model, and tuned the derived velocity model with spectral ratio of the
radial component to the vertical component estimated from S-coda parts of observed seismic waves. We finally simulated th
whole part of observed seismograms from moderate earthquakes, and further tuned the velocity model if necessary.

The simulated ground motions from moderate earthquakes that occurred in and near the basin principally explain the observe
ground motions, but disagreement still remains. The disagreement suggests that the constructed basin model should be mo
fied, but the disagreement may not come from the basin model alone. We should note that the simulated ground motions doe
not agree with the observed ground motions of several rock sites in some cases. Moreover, we verified that source paramete
hypocentral depth and focal mechanism also strongly control surface waves propagating within the basin. These results sugge
that assumed source parameters such as hypocenter and focal mechanism and/or velocity structure outside the basin (crust, i
tle and descending slab) need to be modified. Therefore, we should carefully examine the cause of the differences in the tunir
of the basin model.
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