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ABSTRACT

Observations of short—period seismic noise were made to gather information in ground vibration charac-
teristics in Akita city, Akita prefecture, from 1986 to 1988. A three-component seismograph was used at
270 sites shown in Fig. 5, and noise levels were observed to cover a large area. Contour maps of the survey
area showing amplitudes in mkine indicate that a zone of anomalously high sesmic noise corresponds closely
to the Barajima industrial area. The changes in amplitude and power spectrum were investigated along a sur-
vey line in the west side of Brajima. The dominant and stable frequencies of 4.00, 4.88 and 5.66 Hz are
recorded along the survey line. However, power levels of these frequencies decreased with increasing dis-
tances from Brajima. Array of vertical seismometers with 20 m spacing were also installed at four sites near

Barajima.

The results by the f-k analysis show that the directions of arrival of such frequencies corespond to
Barajima. Therefore, it may be said that the seismic noise of these predominant frequencies are continuosly
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generated by factories on operation and are propagated to the sites of comparatively long distance. The f~k
method also gives phase velocities which correspond to the theoretical dispersion curve of a model subsur-
face based on boring data. Since the observed values are consistent with the theoretical cureve, it follows
that factory noise sources can effectivelly be used for estimating shallow velocity structures. However, it is
pointed out that careful attention must be paid to source spectra of such noises in seismic zonation.

Keywords: short-period seismie noise, factory activity, f~k method
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Fig.1 Block diagram of observation and data processing systems.
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Fig. 3 Map showing the observation sites near the Barajima industrial area surrounded by a dotted line. A and C are
stationary sites thoroughout the survey period. Sites of D1 to D4 and B1 to B11 indicate array sites and tempora-
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Fig. 4 Arrays of vertical seismometers with a spacing
of 20 m were installed at selected locations in-
cluding Barajima industrial area.
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the traces are high—cut filtered at 25 Hz.
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Fig. 15 Representative examples of power spectra produced from the data of site D2.
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Fig. 16 Examples of the experimental frequency-wavenumber spectrum at 4.00 Hz at sites of D1 to D4. The range of
wavenumber plotted in 25 cycles/km in both Kx and Ky. Contour interval is 2 dB relative to peak power value

in plot.
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Fig. 17 Distribution of arrival direction at the frequency of 3.32 Hz by f-k analysis.
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Fig. 18 Distribution of arrival direction at the frequency of 4.00 Hz by f-k analysis.
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Fig. 19 Rayleigh wave dispersion curve for fundmen-
tal mode computed for a model shown in Ta-
ble 1, compared with observed microseisms
phase velocities at site D1. The observed
phase velocities were determined at various

times of the day by the f-k analysis.

Table 1 Model of subsurface structure adopted for
the computation of the theoretical dispersion
curve.

Layer | P-Wave Velocity S-Vave Velocity Density Thickness
(n/s ) (n/s) ( g/cn®) (m)

1 700 115 1.6 6.0
2 1000 175 1.7 3.0
3 1200 200 1.7 25.0
4 1700 420 1.8 oo
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Fig. 20 Geological column of observation site D1. Ex-
amination of S wave velocity structure was
based on the equation proposed by Ohta and
Goto (1978).
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