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SEISMIC OBSERVATION AT THE TSURUGA PENINSULA

——ATTENUATION PROPERTY OF SEISMIC WAVES
IN THE WAKASA BAY AREA—

By Junpei AKAMATSU

Synopsis

Temporal seismic observation was carried out at the most northern part of Tsuruga Peninsula in
Wakasa Bay, the northern part of Kinki district, to study the attenuation property of seismic waves.
On the basis of single scattering approximation, frequency-dependent coda-Qs from local small earth-
quakes were evaluated for different time intervals measured from source origin times. It was shown
that attenuations of seismic waves in and around the Wakasa bay area are lower than those of the other
areas in the Kinki district. The local variation of attenuation property seems to correlate with local
seismic activity in the Kinki district.
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Fig. 1. Velocity seismograms of moderate earthquakes observed at the Sumiyama
Seismic Observatory. Transversal components in the frequency range of 0.25—
25 Hz are shown. Source locations and magnitudes are listed in Table 1. Note
that the predominant frequency of the event in Wakasa Bay (ID 58) is much higher
than those of the other events.

Table 1. List of the earthquake origins shown in figure 1

Date Time Lat Long 4 H
ID No. y m d | h m e ‘ ° ’ km km M
29 84 2 1 4 49| 34 28| 135 433 97 67 5.5
54 8% 10 03 {2 57| 3 11.1| 135 520, 30 5 5.3
58 8 11 27 |09 02| 35 37.2| 135 44.3 79 7 5.1
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Fig. 2. Epicenter locations of events used for study of stress drop shown in figure 3.
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Fig. 3. Relation between seismic moment and corner frequency obtained from coda
analysis for small and micro earthquakes in and around the Kiniki district. The
epicenters are shown in figure 2 with corresponding symbols.
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Table 2. Numbers of earthquakes observed at the Tsuruga site. Parenth-
eses show the numbers of events, the initial P motions of which
were missed to record

Group Numbers
L : T, 7s 67 (D
M : T_p,<15s 57
N :Ts_pgSOS 81 (1)
NJ : In and around Japan 140 (6)
F : Far 116 (10)
QB : Quarry blast 10

SUM 471 @27
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Fig. 4. Epicenters of local events observed at the Tsuruga site (+), determined by the
Hokuriku Observatory of Research Center for Earthquake Prediction.
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Fig. 5. An example of near event observed at the Tsuruga site.
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ber of events located by the Hokuriku
Observatory of Research Center for
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Table 3. List of near earthquakes observed at the Tsuruga site.

ARG KRR ESR $£355B-1 F4. 4 (1992)

Origins were given by the

Hokuriku Observatory of Research Center for Earthquake Prediction

Time

Top

AMP

Dist Azm H

DNo. y M 5% 10°m/s km NE km M
92 91 06 03 16 27 2.3 320 85 80 5 1.9
159 91 06 15 06 48 2.7 80 a.n
186 91 06 18 15 57 3.0 60 (1.5)
281 91 07 01 09 46 2.0 8000 2.8)
376 91 07 2 02 18 11 1200 an
509 91 08 16 00 16 23 180 (1.5)
540 91 08 23 11 19 1.3 640 (1.8)
575 91 09 02 06 30 12 20000 64 —115 4 2.5
657 91 09 15 20 24 13 360 a.5)
679 91 09 20 05 08 15 5200 9.1 43 1 2.2
702 91 09 27 16 07 15 1360 10.5 53 1 1.9
727 91 10 02 15 07 16 1200 9.4 0 1 2.4
770 91 10 10 16 15 3.0 560  23.4 9 7 2.5
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Wave velocities are listed in

Fig. 7. Travel time for P and S phases at the Tsuruga site.
Table 4.
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Table4. P and S wave velocities estimated with P and S onset at the
Tsuruga site, and source locations and origin times given by the
Hokuriku Observatory of Research Center for Earthquake Pre-

diction
4 Km N Vp Km/s Vs Km/s Vp/Vs
15- 77 62 5.83 + 0.09 3.47 + 0.05 1.68
77-150 26 6.70 + 0.48 3.93 4+ 0.24 1.70
15-150 88 6.17 + 0.07 3.64 + 0.04 1.70
TSG JU.L‘Q‘I ‘g1 09:46 FILE ND.6 [0=281 CH.1 ISs300

ORIGINAL

[ R R R R R R R R R R N R R R R R R R R R T D - A S

440 446
1f 1
i;! N
L 3 -
. £
. E 3
. '3
.
cero
a
X
N

..............................................................................

463

898

Fig. 8. Examples of band-pass filtered traces for coda analysis.
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Fig. 9. Examples of logarithmic rms amplitudes and least Fig. 10. Qc for the Wakasa Bay region (thick
square fits for coda decays. lines) and for the central part of Kinki

District (thin lines). Short and long
lapse time intervals were used.

Table 5. List of event used for coda analysis. Events are divided into two groups by the
analyzed intervals of short and long lapse times

ID No. y M0 ™M 5 e M e
281 91 07 01 09 46 20 — @9 10 - 50
356 91 07 14 19 2 32 44 27 15 - 45
575 91 09 02 06 30 1.2 14 25 10 - 30
679 91 09 20 05 08 15 22 22 10 - 30
702 91 09 27 16 07 1.5 22 19 10 - 30
727 91 10 02 15 07 1.6 23 24 10 - 30
111 91 06 07 12 42 7.4 10.6 3.7 35-75
296 91 07 03 21 38 68 9.7 3.0 35- 70
297 91 07 04 00 49 68 9.6 3.3 35-75
567 91 08 31 13 26 65 7.6 4.2 30 - 80
640 91 09 11 23 25 46 59 3.0 25 - 60
728 91 10 02 23 10 45 64 3.7 22 - 60
756 91 10 08 05 11 5.0 71 28 25 - 50

B A FEEOXRBHEIZL IBELZELFTTWELDLEOD, ERObMLEZSTHY, source-con-
trolled f,y, site-controlled fo., DFEH® & IZKERKREV, WTIIZLA, Fig. 11 O#E% Fig. 3127
Oy FLTOHBMLRTLF— 7123 %567, BMELALERERBORA ML AN vy 7O ERIET
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Table 6. Q. ! for the Wakasa Bay region, northern part of the Kinki district, obtained at the
Tsuruga site, and Q. ™" for the central part of the district obtained at the Sumiyama
Seismic Observatory (x0.01)

Freq. Short lapse time N Long lapse time N Total

N
1HZ 1 0.5456 + 0.2327 4 0.5117 + 0.2101 5 0.5168 + 0.1678
2HZ 2 0.9309 + 0.1599 6 0.2943 + 0.0826 8 0.3675 + 0.1031
4 HZ 6 0.3119 + 0.0378 7 0.2060 + 0.0230 13 0.2346 + 0.0232
8 HZ 6 0.1726 + 0.0180 7 0.1864 + 0.0080 13 0.1827 + 0.0079
16 HZ 6 0.1004 + 0.0107 7 0.1163 + 0.0084 13 0.1092 + 0.0068

24 HZ 6 0.0999 + 0.0059 7 0.0998 + 0.0029 13 0.0999 + 0.0032

Tsuruga Short lapse time (4—24 Hz) 100/Q=(0.738 * or / 1.30) fx+(—0.670+0.108)
Long lapse time (1—24 Hz) 100/Q=(0.457 * or / 1.09) fx*(—0.48510.042)
Total lapse time (1—24 Hz) 100/Q=(0.518 x or / 1.05) fix(—0.532+0.023)

Sumiyama 15-45s (1—16 Hz) 100/Q=(0.903 * or / 1.16) fsx(—0.661 +0.086)
20-60 s(1—8 Hz) 100/Q=(0.707 % or / 1.17) f+%(—0.571+0.118)
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Fig. 11. An example of source displacement spectral densities for near micro event. Two time

intervals of 0.64 s and 1.28 s for transverse component (bottom trace) were used for spectral
analysis with and without attenuation correction of Q.
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