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Fig.1 Seismic survey lines used in this study plotted on
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Table 1 Data for seismic experiments used in this study.

. Length of line| Number of | Av. interval of | Number | Number | ., CMP Ave.
Profile Tine =1 station stations (m) | of Shots | of CMP interval | number off
(km) (m) stack
Kurayoshi-
Hanabusa (1963- ~300 124 ~2420 2 - - -
Fujihashi-Kamigoril -, 137 1600 6 261 843 22
(1989)
Keihoku-Seidan
135 205 660 4 338 400 3.7
(1995)
Shingu-Maizuru
193 2240 86 1343 *2 73 200 ~30
(2004) > " >
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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.

R 2 b EFERICKBBARBNERTH o
72, Tha R Tid b0, EFICEM
BHELNTWD, ORI Fig. 1 1737 XL 91,
2004 4B E — ZEEB IR LTS AL E TR EL T
Do D OFREITH LT, WARE L3yt
HTRELTWAZ L E2BE L, &Zm CHlERHKEN
—HT B LI IHEETE TV EERT D,

g FEAR Y %, ZRTERIERE (Zelt and
Smith, 1992) #HWT, FITHR CERBOBEI &
KT, ATV EZ, MBIOHRDD, EREDY)
g & U CHLALZR IS P~ T oD i R IR R R
FmaRDDL I ENTERY, £IT, HEAND P
WO AR T A — BB & FIE BT L7z 1989
ERERE — EATRIRR O E EE % (Hirose and Ito, 2006) )
Z 7o Fig.2 (IS & 5 L & AR, 38 X OV
il & HBEMEOEE RS, A7 &> NEEERN 150k
Mo, PlEhe LTR ES~Y Mraz@s gk, v
D}BPn MHBLTREY, ZOEKICK->CTEFRHE
DS Lig b~ MV OMBREE A2 RET S Z
ENTE D, B EHBEMEIZIREV—FKERLTE
v, EREOHERS & L~ b Lo HFR o X
BlkFoTnd EEbND,

Shingu-Maizuru 2004 Shot12

T

T-D/6.0(s)

-20 ] 20 40 60 80 100 120
Distance(km)

Y0 e - 15uE%°

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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SEISMIC RECORD DATA GEOMETRY DATA

Table 2 Parameters used for reflection sections.

GENERATION of GEOMETRY
INFORMATION TABLE

TRACE EDIT

Prosessing

Parameters

FORMAT CONVERSION
I

GEOMETRY APPLICATION to TRACE HEADER
DEFINITION of CMP STACKING LINE

FIRST BREAK MUTE
TRACE SCALING
PREDICTIVE DECONVOLUTION
BAND-PASS FILTER

CMP SORTING
ELEVATION CORRECTION

NMO CORRECTION
TRACE SELECTION
F-X PREDICTION FILTER

CMP STACKING

Fig.4 Flow diagram for reflection wave analyses.
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Whitening noise
Prediction distance
CMP sorting
CMP interval
Number of CMP
F-X prediction filter
Operator length
Length of space window
Length of time window
Bandpass filter
Operator length
Passband frequencies
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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.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.
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Fig.5¢c 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.
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Fig.6 P-wave velocity structure for the
Kurayoshi-Hanabusa line. Numerals show P-wave
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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-wav travel times.
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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.
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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.
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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.

REW R, 74 Ve L— b k&, B
DEFREDORET DL THEAELTNDL LI ICRL
Do ZORFITEREOMME 7 L — S OBIAKKIE
e E OB BEEDTHIZHZ TH 5 (Katsumata
and Kamiya, 2003),

Lz, BIRT — 5 1%, KT —7ibh ¥ a 712 L5, 4. B
Fig.9cR W sk, KBEEHELA RT, ik s &,
B Distance (km) B’
0 20 40 60 80 100 120 140 160 180 200
Il 1 Il \ L il 1 ‘ L Il Il WI Il Il ‘ i Il il ‘ L L 1 L L IV| Il Il J 1 L Il | 1 1 1 | A 4 30
3.0 47 4.0

\‘\I\\‘]I d
»
N}
w
~

Velocity (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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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.

B ORERIE, EARITIZEE - HHEQ006)D BT —2ERT b0 EE 2 HILS,
FERERESEDRWD, I o MR 72 Wi ZOREOREE, HBOEE LNV TRL, 74V
DHEEREGE AT, AT IL ETEOMF OR R Skm WL — O E NI L > TRARDZENHLINTR
FREEL oo tz, KREBOMGEHEICLST, it STz, BRI, 7L — N ST O MR 3 AR D3V M
057 D FE AN A S SRR A SIS, wED WDy, < MUDORTENRE SN TN D, Tz, KR
F =B Mz THBETAZLICE- T, MEaeHE T HEDRANT L — R BRAOERTIE THHIEMN
BHIEMWTE I, ZblE, 5%, WETHNIENDTRS, BGNZARY, WEEOIKE I HES ERm A ITIC R AEL
M A BRROM, SHICIIHEE 5 E R O IC & TNWDIERF-EVLTET, LinL, YL —RMEREER

D Distance (km) D’
0 20 40 60 80 100 120 140 160 180
vy, o vl v w |, v v/ VAN AVEN. A S AL ST /R A SN 4

48 3.0 3.8 51 30

0 —
e 5B e
5 R 6.0
10
15 @
SN g
P 20—E 5
Q 25 2
g g
3 o
()
>

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.
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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
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