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Modified Spatial Autocorrelation Method using Autoregressive
Model for Estimating Underground Velocity Structure from
Microtremor Array Observation

Hidekazu YAMAMOTO*, Takuya OBUCHI** and Tokumi SArro*
ABSTRACT

Spatial autocorrelation method (SAC) is an effective analysis for estimating underground S-wave veloci-
ty structure from microtremor phase velocity dispersion relation because it has larger detectable range of
microtremor wavelength than frequency-wavenumber analysis. However, phase velocities estimated by con-
ventional SAC methods such as band-pass filtered method or Fast Fourier Transform method were not
precise if suitable band width was not selected for analysis. We proposed a new technique for SAC using
autoregressive model which estimated spectra with high resolution becaus the best fitting model can be
selected using AIC. We apply the new method. to ‘calculate phase velocities of microtremors which were
observed at a ground of Morioka Technical High School with arrays. Asa result, phase velocities calculated
by the new method were continous with frequency although those calculated by the conventional methods
were scattered. This indicates that SAC functions calculated by the new method are estimated better than
those by conventional SAC methods. .
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Fig. 4 Spatial autocorrelation function estimated with each seismometer pair. Number means correlation distance.
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Fig.5 Spatial autocorrelation coefficients (circle) and best-fitted Bessel function (solid line) estimated with each fre-
quency. F means frequency in Hz, V estimated phase velocity in m/s. .
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Fig. 6 Estimated phase velocities using AR method, BPF method and FFT method, respectively.
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Fig. 7 Phase velocity differece between AR method and BPF method (right), and phase velocity differece between AR
method and FFT method (left). Velocity differences were normalized by phase velocity estimated by AR

method.
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