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This study investigated surface deformation in the Machino River basin of Machino Town, Wajima City,
Ishikawa Prefecture, which sustained severe damage during the 2024 Noto Peninsula heavy rainfall event.
A two-temporal backscatter difference analysis was conducted using X-band SAR data acquired by the small
SAR satellite St7iX, developed and operated by a private company.

In lowland areas, variations in backscatter intensity were detected, reflecting changes in land use, such
as agricultural activity and inundation caused by debris flows. In mountainous regions, 234 slope failures
were identified using pre- and post-event UAV-based LiDAR-derived terrain data. Four representative sites
were examined in detail to verify the applicability of the analysis.

The study further assessed screening techniques that incorporated terrain parameters (relative azimuth
and local incidence angle) and vegetation indices (NDVI and VARI) to exclude areas unsuitable for SAR-
based analysis. The results demonstrated that applying such exclusion criteria improved the reliability of
detection. These findings provide evidence that small SAR satellites can enhance the accuracy and
efficiency of rapid damage assessment during the early stages of disaster response.
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