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A Few Remarks on the Scheme of Observation and
Analysis in Estimating Deep Geological Structures
by Using Long-Period Microtremors

Takeshi MATSUSHIMA and Hiroshi OKADA
Department of Geophysics, Faculty of Science, Hokkaido University
( Received May 9, 1989 )

Geological structures down to a depth more than several hundreds of meters can be
estimated by using long-period microtremors. The basis of the estimation is the measurement
of phase velocities of surface waves involved in long-period microtremors. The phase
velocity of surface waves can be successfully measured if the frequency-wavenumber spec-
tral method ( F-K method ) is applied to long-period microtremor data.

This paper describes an observation scheme for long-period microtremors with periods
of about 1 to 4 sec, as well as a quantitative examination of different parameters used in the
application of the F-K method to the microtremor data. In addition, comparison between the
beamforming method and the maximum likelihood method is also described, which provides
that the maximum likelihood method is more excellent for measuring accurate phase
velocities.
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Fig.1 Block diagram of the observation system and its response function.
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Fig.3 Examples of array configurations and their contoured im-
pulse responses in wavenumber space. Contours are —1 dB with
respect to the maximum.
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Fig.4 Power spectrum and coherency of long-period microtremors observed at the
Hokkaido University campus.
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Fig.5 F-K power spectral density plots for a Fig.6 F-K power spectral density plots ob-

time window of 204.8 sec at three different tained for four different band widths of the
observation times and a time window of spectral window at the Hokkaido Univer-
614.4 sec. The data were obtained for a sity campus. Observation time is 614.4 sec.
period of 1. 20 sec at the Hokkaido Univer- Af is the unit frequency interval for cal-
sity. Contours are —1 dB with respect to culating cross power spectrum.

the maximum.
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