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Joint Inversion of Microtremor Horizontal-to-Vertical Spectral Ratio and
Rayleigh Wave Phase Velocity for Subsurface Structure Estimation in the Shonai Plain
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This study investigates the relationship between the damage distribution of the 1894 Shonai earthquake and site

amplification factors. Microtremor observations were conducted at 132 single-point and 19 array observation sites,

and Microtremor Horizontal-to-Vertical spectral Ratio (MHVR) and Rayleigh wave phase velocity were calculated.

Through joint inversion of MHVR and phase velocity, velocity structures with the common layer velocities but

different thicknesses were identified at the array observations sites. The velocity structures at single-point

observation sites were also identified using the same common velocities. The site amplification factors were

calculated from the estimated subsurface structures, and distributions of averaged amplification factor at selected

frequency bands were obtained. The regions with high amplification at 1 Hz relatively correspond to the areas with

severe damage in the 1894 earthquake, suggesting relatively short-period waves amplified by the subsurface

structure might significantly impact on building damage.
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