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Microtremor Observation at Ito City
— after the volcanic eruption of July 13, 1989 —
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Disaster Prevention Research Institute, Kyoto University
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Fig.1 a) Location of two observation array sites. The location of the volcanic eruption of July 13, 1989 is also shown in the figure.
b) Location of sensors at Yukawa and Shiofuki-misaki array sites.
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Observation periods at both array sites. Pen; visible recording with paper speed of 1 mm/sec. Opt. Disk; almost continuous, 14 bit
digital recording with 122 Hz sampling using optical disk. Disk; 12 bit trigger recording system with 100 Hz sampling.
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Fig. 3 Example of microtremor waveforms recorded at No. 2 point of the Shiofuki-misaki array site, reproduced
from the optical disk.
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Fig. 4 Time variations of a) the amplitude of microtremors and b) the number of micro-earthquakes, both
measured for every two hours. The amplitude of the microtremors on July 14 is about 1-2 milli-kine.
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Fig. 5 a) Upper; Example of microtremor wave-forms recorded at Yukawa array site on July 14. Lower ;
direction of approach and apparent velocity calculated for the waveforms. Calculation was made

on 5 sec data as shown by | ...... | in the upper figure.
b) Range of arrival directions calculated for the wave-form data shown in a) and four. other cases during
July 14 — 16.
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Fig. 6 Approach directions of microtremor simultaneously recorded at both of the array sites on July 20.

a) Example of microtremor waveforms.

Upper; at Yukawa array site. Lower; at Shiofuki-misaki array site.
b) Approach direction and apparent velocmes

¢) Origin of microtremors as derived from the approach directions at two arrays.

d) Possible area of microtremor origin (shaded) as derived from a) and other six pairs of records obtamed
during July 20 and 21. The volcanic eruption of July 13, 1989 is located at near the center of the

shaded area.
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Fig. 7 Examples of microtremor spectra recorded at Yukawa array site. Recorded dates are July 14,16 and 19
from the top.
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Fig. 8 Example of monochromatic microtremors (nearly 20 Hz) recorded at Shiofuki-misaki array site.

—222—



a) b)

KTJ 321 B89: 7: 9i&33:32 3.8 1130 .5 8 8

KTXEB61 B89: 2:13:17: @&: @ 5.8 138,12 . a8

.8 - se.e

g ] ..
1.2 2 1.83 12 1

Ew 1 VA
3

NS
299,

up
402

ss8.0 10080 1958.8 a0 11508 )

1ee 17X S«82.8 72908 9908 19e88.8
(SEC) (SEC)

KTJ 321 89: 7; 9:1@:53:32 ™ 133,00 - 8 08 ‘.; ’!’l‘!‘ﬂ’!‘“ KTX861 €3: ?2:13:17: @: @ 5.8 130.12 .6 @88

EW 1 / EW
<419 .ol

179

C .2 10.9 - 58.2
1.92 %2 1t

Ry

up "‘"“WVVW up 1
X1 [

] 1550.9 (1L X1 1nse.e . 1030.9 1Y) 17X nms bem.e  1moe2
{SE0) (SEC)

FIN LEHBRTBEBENAOS T SHBI CRE LcBEH
a) THO9HOHE (M=5.5)., ERRETFETTEL5 —508 D"V Fx¥
.
b) Mk (7 A13818K33%) BRI OMEIBEH. LRSS0 D1 2, TR
10—508 DA v F oL 2 EH,

Fig. 9 Three component seismograms recorded by the broadband seismographs of STS type at Kamitakara.
a) during the moderate-size earthquake (M = 5.5) of July 9, 1989 (& = 215 km). . Upper; original,
Lower; band-pass filtered (5 — 50 sec).
b) during the microtremors accompanied by the volcanic eruption of July 13, 1989. Upper; 50 sec
high-pass filtered. Lower; band-pass filtered (10 — 50 sec).
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