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Abstract

Granite weathering crust slopes are widely distributed in southeastern China and are prone to
clustered landslides under prolonged Meiyu rainfall or typhoon-induced rainstorms. Characterizing
shallow structural properties and their role in slope instability is essential for disaster prevention
and risk assessment. Taking four typical rainfall-induced landslides in Xiaba Township, Wuping
County, Fujian Province, in June 2024 as examples, this study integrates high-density ambient-noise
measurements, UAV-based LiDAR surveys, and field geological investigations. The horizontal-to-
vertical spectral ratio (HVSR) method was used to invert the two-dimensional shear-wave velocity
structure of the slopes. The results show that the granite weathering crust can be divided into a low-
velocity residual layer, completely weathered granite, highly weathered granite, and moderately
weathered granite The residual layer constitutes the main sliding mass, while sliding surfaces are
mostly developed within the completely weathered layer. Low-velocity anomalies are commonly
developed near the landslide head scarps and extend downslope, spatially corresponding to surface
runoff paths and seepage points. This indicates that groundwater-induced weakening of the
completely weathered layer is an important controlling factor. Comparative analysis of typical cases
further suggests that slopes with a residual soil thickness greater than approximately 0.8 m and a
shallow average shear-wave velocity lower than approximately 400 m/s exhibit relatively high

landslide susceptibility. This study provides a geophysical reference for rapid investigation and



landslide susceptibility assessment of granite weathering crust slopes.
Keywords: Granite weathering crust; Rainfall-induced landslides; Ambient noise; Structure of

landslides; Landslide susceptibility;
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