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Fig.1 Seismic survey lines used in this study plotted on 
topography. Green dots, red circles and red stars 
show observation sites, multi-sweep positions of 
vibrators and shot points, respectively. Red lines 
show active faults. Small black dots show epicenters 
of shallow (depth less than 25km) earthquakes.
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Table 1

Zelt and 
Smith, 1992

Hirose and Ito, 2006
Fig.2

Table 1 Data for seismic experiments used in this study. 

Fig.2 Crustal structure and seismic rays (upper figure) 
and observed (green dots) and calculated (black dots) 
travel times (lower figure) for the 
Kurayoshi-Hanabusa line. The travel times are 
reduced by a velocity of 6 km/s. 

Fig.3 An example of record section of the 
Shingu-Maizuru line (Shot 12). The time axis is 
reduced by a velocity of 6 km/s. Reflections from the 
Moho (PmP) are shown at the offset more than 100. 
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Fig.3

Nemeth et al., 1996; 
Bleibinhaus and Bruckl, 2006 Fig.5

Fig.4 Flow diagram for reflection wave analyses.

Fig.5b NMO reflection section of the very wide angle 
records for Shot 8 of the Shingu-Maizuru line using 
NMO velocity of 6.3 km/s.  

Table 2 Parameters used for reflection sections. 

Fig.5a NMO reflection section of the very wide angle 
records for Shot 3 of the Shingu-Maizuru line using 
NMO velocity of 6.3 km/s.  
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Fig.5c NMO reflection section of the very wide angle 
records for Shot 13 of the Shingu-Maizuru line using 
NMO velocity of 6.3 km/s.  

Fig.7 Stacked reflection section of the very wide angle 
records for the Shingu-Maizuru line using NMO 
velocity of 6.3 km/s. Clear reflections are seen at 
about 8 and 11 s of two-way travel times.

Fig.8a An example of the record section and calculated 
travel times (upper figure) for the final model of the 
crustal structure and seismic rays (lower figure) for the 
Fujihashi -Kamigori line. The travel times in the upper 
figure are reduced by a velocity of 6 km/s. 

Fig.6 P-wave velocity structure for the 
Kurayoshi-Hanabusa line. Numerals show P-wave 
velocities in km/s. 
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Figs.9a, 9b, 9c
P (km/s)

20km

Fig.9c

(Katsumata 
and Kamiya, 2003)

Fig.8b An example of the record section and calculated 
travel times (upper figure) for the final model of the 
crustal structure and seismic rays (lower figure) for the 
Keihoku-Seidan line. The travel times in the upper 
figure are reduced by a velocity of 6 km/s. 

Fig.8c An example of the record section and calculated 
travel times (upper figure) for the final model of the 
crustal structure and seismic rays (lower figure) for the 
Shingu-Maizuru line. The travel times in the upper 
figure are reduced by a velocity of 6 km/s. 

Fig.9a P-wave velocity structure for the Fujihashi-Kamigori line. Numerals show P-wave velocities in km/s. 
Parentheses show assumed velocity value. Small black dots show earthquakes. 
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(2006)

5km

Fig.9c P-wave velocity structure for the Shingu-Maizuru line. Numerals show P-wave velocities in km/s. Parentheses 
show assumed velocity value. Small black and red dots (about 35-40km deep) show earthquakes and low-frequency 
earthquakes. 

Fig.9b P-wave velocity structure for the Keihoku-Seidan line. Numerals show P-wave velocities in km/s. Parentheses 
show assumed velocity value. Small black dots show earthquakes and star shows the main shock of the 1995 
Hyogo-ken Nanbu earthquake. 
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Fig.10 Schematic velocity structure form four seismic survey lines, looking down from the southwest in the Kinki 
district. 
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P-wave Velocity Structure Beneath the Kinki District From Seismic Explosion Experiments 

 Issei HIROSE* and Kiyoshi ITO 

  * Hokuyo General Construction Co., Ltd 

Synopsis 
     In order to estimate strong ground motions and to forecast tsunamis for large earthquakes and to reveal 
the mechanisms of earthquake occurrence, we analyze four seismic survey records conducted in the Kinki 
district using refraction analyses and obtain P-wave velocity structures. Comparing the structures with 
hypocenter distributions, geological map and the locations of active faults, we found close relations among 
them. Especially, intraplate shallow earthquakes are limited to occur in the layer with P-wave velocities of 
5.8-6.4km and the 1995 Kobe Earthquake (Mw6.9) occurred at the place with a steep change of velocity 
structure.

Keywords: seismic velocity structure, Kinki district, seismic activity, seismic reflector, strong 
motion evaluation, Philippine Sea plate

－ 341 －




