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Abstract: Simulation near-surface seismic amplification in an elastic medium using the Finite Difference Method (FDM) Amplification of P-SV
waves is a critical factor in ground motion severity as energy propagates from the borehole to the surface. Therefore, detailed modeling of the shallow
subsurface structure in an elastic medium is performed using the Finite Difference Method (FDM). This study utilizes KiK-net PSV borehole records
to constrain a multi-layered, elastic velocity model for synthetically generating particle motion at the surface. Preliminary runs confirmed that
conventional FDM fails due to the severe staircasing error at the irregular ground surface, which suppressed amplification. To overcome this
numerical limitation, we implement a Boundary-Conforming FDM technique that completely utilizes the detailed subsurface characteristics and
topography. The simulated results are validated against observed P-SV records at the surface through a comparison of PGA. The simulated
acceleration output is rigorously compared with the observed KiK-net surface data, This work provides a verifiable deterministic framework for
seismic site assessment.
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