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Fig. 1 Location map of seismic profiles. Green dots, red

stars and red dots denote observation stations, shot 

points and multiple vibration points, respectively. 

Small dots show the epicenters of the earthquakes with 

M>3 and depth<30km from Oct. 1997 to Dec. 2004 

after JMA unified hypocenter data. Pink star denotes 

the epicenter of the 1995 Kobe Earthquake (M7.3). 

Active faults (red lines) are also indicated. 



Fig. 2 Examples of observed seismograms for Shot2 of the 1989 Fujihashi-Kamigori profile line (A), Shot2 

of the 1995 Keihoku-Seidan profile line(B), and Shot7 of the 2004 Shingu-Maizuru profile line (C). Each 

trace is band-pass filtered(1-20Hz) and normalizes by its maximum amplitude. The reduction velocity is 

6km/s.
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Fig. 3 Processing sequence of wide-angle reflection

method for the present seismic data.  

Table 1 Cutoff frequency variation with depth 

Two-way travel 

time(s) 

Cut off frequency 

(Hz)

5 3-15 

10 3-10 

15 3-8 

30 3-6 



v)

F(t)=W(t) R(t)+N(t) 
F(t)
W(t) R(t)

N(t)

3000msec
8000msec 
450msec 
6000m/s 
0.5% 
140msec 

vi)

CMP CMP CMP
Table

vii) NMO
CMP

4000m/s 8000m/s
500m/s NMO

NMO
Fig. 4

NMO

viii) (F-X)
 WIENER 

FILTER 

S/N
F-X

CDP
50CDPs 
5000msec

ix) 

50km 
40

x)

Vertical Stretch

F-X

F-X
F-X

Table 2 Number of CMP, CMP interval distance 

and average number of stack 

Profile line Number 

of CMP 

CMP 

interval(m) 

Average 

number 

of stack 

(A)Fujihashi- 

Kamigori 
261 843 2.2 

(B)Keihoku- 

Seidan 
338 400 3.7 

Fig. 4 Variation of NMO velocity with two-way 

travel time. 



Fig. 5 Migrated depth sections for three profile lines, (A), (B) and (C) corresponding to (A), (B) and (C)

shown in Fig. 1. 
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Fig. 6 An example of ray diagrams in shallow part 

(top figure) and comparison of the observed (red and 

green vertical bars) and calculated (solid lines) first 

arrival travel-times (bottom figure) for shot7 of the 

2004 Shingu-Maizuru profile line. 

Fig. 7 An example of calculated travel times (top 

figure) and ray diagrams (bottom figure) for shot7 of 

the 2004 Shingu-Maizuru profile line. Colors in the 

two figures are corresponded to each other. 



Fig. 8 P-wave velocity structures of three profile lines derived by ray-tracing method. (A), (B) and (C) 

are correspond to the profile lines shown in Fig. 1. P-wave velocities are shown in km/s. An asterisk (*) 

attached to the velocity indicates an assumed value. 
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Fig. 9 Interpreted depth sections with the distribution of the hypocenters from Oct. 1997 to Dec. 2004 

after JMA (red dots in profile A and B, yellow dots in profile C), the hypocenters of low-frequency 

earthquake (red dots in profile C) and detected reflectors (thick lines and broken lines). (A), (B) and 

(C) are correspond to the profile lines shown in Fig. 1. 
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Fig. 10 Comparison of the P-wave velocity structures, hypocenter distribution after JMA and 

detected reflectors in figure 9. (A), (B) and (C) are correspond to the profile lines shown in Fig. 1. 
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Fig. 11 Comparison between the geological map (top figure) and shallow part of the velocity structure 

(bottom figure) of the 2004 Shingu-Maizuru profile line. 
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Fig. 12 Geological map of Kinki district before 

Neocene (after Nihon-no-chishitsu, 1993). 
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Crustal Structure in the Kinki District from the Wide-angle Reflection and Refraction 

Experiments 

Issei HIROSE and Kiyoshi ITO 

Synopsis 

    In order to elucidate the relationship among crustal velocity structures, micro seismic 

activities, active faults, geologic structures and the deep structure of the Philippine Sea Plate, we 

analyzed three seismic explosion survey records conducted in the Kinki district, considering 

compatibility of all profiles. We use the wide-angle reflection and refraction methods to obtain 

reflection sections and velocity structures along the profile lines. Comparison of the seismic 

velocity structures with other data, we can find horizontal reflectors beneath the seismogenic layer, 

dipping reflectors in the lower crust under large faults, concentration of micro earthquakes in a 

layer in which P-wave velocity is 5.8-6.4km/s. 

Keywords: seismic survey, wide angle reflection, seismic velocity structure, active fault, 

seismogenic layer, Philippine Sea Plate




