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Particle Image Velocimetry for Monitoring Slope Residual
Activity in Satellite Imagery

Wei-Cheng Zheng¥"  Yu-Po Lin® Kun-Che Cen®*! Chen-Yu Chen*!

ABSTRACT This study explores the application of Particle Image Velocimetry (P1V) in the mon-
itoring of residual slope displacement. The study focuses on the D024 large-scale landslide potential
area in Ruisui Township, Hualien County, Taiwan, a region frequently experiencing landslides and
debris flow activities, making it suitable for long-term observation of residual slope activities. The
study utilizes SPOT-6/7 satellite imagery, providing stable and high-resolution data for monitoring
changes in residual slopes. By integrating P1V technology, the study analyzes displacement variations
over different time intervals. The results reveal that between 2017 and 2020, the displacement direc-
tion was towards the southeast, with a displacement exceeding 25 meters, consistent with the results
obtained from UAV-based PIV. This demonstrates that the application of PIV technology to satellite
imagery is effective in monitoring displacement in large-scale landslide areas. For residual slopes that
are difficult to access via UAVs, the combination of PIV and satellite imagery offers a reliable moni-
toring method, helping to expand the scope and efficiency of disaster prevention efforts and providing
a new technological option for future disaster monitoring.
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