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21. Tripartite Observation of Microseisms at Sakata.

By Fuyuhiko KISHINOUYE,
Earthquake Research Institute

and Isamu

SHIDA,

Yamagata University.

(Read July 17, 1956—Rec

In Japan tripartite observations

eived Sept. 30, 1956)

of microseisms had been carried

out in the neighbourhood of Tokyo, but seldom at other places until
the authors, in February 1956, set up three temporary stations in the
northern part of the city of Sakata in Yamagata Prefecture (Fig. 1).
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Fig. 1. Position of the tripartite
observation.

The data available to study we

The stations were the Syoryé
Primary School, the pump house
of the water service and the dwell-
ing house of a citizen. The posi-
tions and mutual distances of these
stations are shown in Fig. 2.
The instruments used for the
observations were designed by one
of the authors and published in
this journal.® But some points
were improved, and two of these
were changed at the suspention
of the pendulum. The instrumen-
tal constants at the three stations
were equal : 7,=10sec., V=800,
and critical damping. .
re mostly got on Feb. 5, when

microseisms became large and the weather was light snow with a wind
of over 15m/s (Fig. 3).

The method of investigation was

similar to that desecribed in papers

written by one of the authors with R. Ikegami.
The direction of propagation of microseisms was deduced as an aver-
age from east as shown in Fig. 4. The mean value of velocity of

1) F. KISHINOUYE, Bull. Earthq. Res. Inst., 20 (1942), 215-219.

2) R. IKEGAMI and F, KISHINOUYE, Ditto,

27 (1949), 75-80,
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Fig. 2. Map of the tripartite stations.
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Fig. 3. Record of tripartite observation.
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Fig. 4. Tripartite observations.
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Fig. 5. Autocorrelation of period of microseisms at Sakata.
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propagation was calculated as 750 m/s. The relation between velocity
and period of vibration was not clear in the observation because the
variation of period was small.

The method of autocorrelation was applied to study the period of
microseisms. The values were obtaiend simply by the expression,

1 & =
95(7)=*N‘ kg{mk*ﬁwk
10I0__ 1000
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Fig. 6. Weather chart at the time of the observations.
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The period of microseisms at Sakata was 4.0 sec as seen in Fig. 5.

The relation between microseisms at Sakata and other places and
typhoons or cyclones had been studied by one of the authors and J.
Kuroyanagi.®»

Typhoon No. 14 of 1954 (Sept. 18-19) passed off the Pacific coast of
Japan. Microseisms were not recognized until the typhoon approached
the Kwanto District. The amplitude became large as the typhoon went
north off the coast of Sendai which is east of Sakata, and after then
decayed slowly. In the other example, typhoon No. 22 of 1955 (Sept.
80-Oct. 1) came over the Japan Sea after passing Kyiishii Island, when
amplitude of microseisms became measurable on seismograms at Sakata.
The centre of the typhoon went north along the Japan Mainland and
over the Japan Sea. So the centre passed near Sakata, but amplitude
was maximum when the centre passed Hokkaido and reached the
Northern Pacific Ocean.

A similar relation had been obtained at Tokyo. Namely, microseisms
become large when the centre of a cyclone is off the northeastern coast
of Japan, and the direction of propagation of microseisms is from the
northeast.

The weather chart at the time of the observation of microseisms is
shown in Fig. 6. As seen in the chart, the microseisms might be grown
by discontinuity of atmosphere. The authors take notice of strong winds
off the coast of Northeastern Japan.

From the above data, they deduced microseisms at Sakata, as well
as at Tokyo, are caused by sea waves off the northeastern coast of
Japan, and are propagated along the sea bed to the land.

Amplitude of microseisms is considered to depend on the surface
geology of the station. So the authors are studying the relation between
the amplitude and the subsoil of the observation place.

The authors express their thanks to the staff of the Office of Sakata
City for the aid in the study, also to Mr. H. Takahashi and Mr. T.
Saito for their help in observations in the face of a cold snow storm,
and to Miss M. Kotaka for her assistance in preparing this paper.

3) I. SHIDA and J. KUROYANAGI, Bull. Yamagata Univ. Natur. Sci., 4 (1956), 209~
219.
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