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S-wave velocity structures estimated using miniature arrays of microtremors at drill sites
GS-KW-3, GS-IZ-1, GS-TM-1 and GS-CB-2 in the northwestern part of Chiba prefecture:
Development of a computer program estimating an S-wave velocity structure based on a

Bayesian approach
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Abstract: We have developed a computer program for an inversion of microtremor array data to
infer an S-wave velocity structure. This program takes a Bayesian approach: This program regards an
S-wave velocity profile by a Simple Profiling Method (SPM) and observed phase velocities of Rayleigh
waves to be a prior distribution and the data, respectively, where a SPM is an empirical conversion
method from a dispersion curve of the phase velocities to an S-wave profile. This program assumes
that the observed phase velocities are affected by the higher modes, but has an option to assume the
fundamental-mode dominance. The weight of a prior distribution is objectively adjusted on the basis
of a Bayesian Information Criterion (ABIC). We applied this program to the observed phase velocities
obtained using miniature microtremor arrays with radius from 0.6 m to a few meters, which were
deployed at drill sites GS-KW-3, GS-IZ-1, GS-TM-1 and GS-CB-2 in the northwestern part of Chiba
prefecture. As the results, S-wave velocity structure models were inverted to the maximum depths
from about 30 to 80 m. Each model represented average S-wave velocities of those obtained with PS
logging. It was shown, however, that the average values and the estimation errors of the inverted models
generally depend on the assumption of the fundamental-mode dominance. In the future work we will
examine the possibility to solve this problem by developing the program so that it can incorporate

various kinds of data in the inversion.

Keywords: microtremor, array survey, velocity structure, exploration method, inversion method,

ABIC, Bayesian theory
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Drilling-survey sites in the northern part of Chiba prefecture (Circle).
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Results of inversion analyses (GS-CB-2).
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