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Pre-failure Displacements of Hanyuan Landslide in Ya’an Area of
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Abstract: High precision monitoring of landslides is necessary for understanding the kinematic
characteristics of landslides and reducing the disasters caused by landslides. Interferometry
synthetic aperture radar (InSAR) technology can provide a new technical way for deformation
monitoring of landslides before disasters. Due to the serious vegetation coverage environment,
the coherence-based InSAR time series method was adopted, and the multi-orbit Sentinel-1 SAR
image dataset was used to determine the spatio-temporal motion characteristics of Hanyuan

landslide in Ya'an area of Sichuan before the disaster from Oct, 2018 to Aug, 2020. Combined
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with the LOS deformation of the lifting track, the motion components of the landslide along the
aspect were extracted. The results show that the maximum average LLOS deformation rate of

1

Hanyuan landslide is 42. 1 mm * a~ ', and the maximum cumulative deformation before sliding is

97 mm, which undergoes two stages of deformation acceleration and stability; the maximum
~'. In general, the InSAR

technology has the potential in tracing the pre-failure displacement of landslide, and the research

average deformation rate of landslide along the aspect is 43. 9 mm « a

results provide the latest and relatively complete deformation measurement data for Hanyuan

landslide.

Key words: landslide; InSAR technology; coherence; time series; SBAS method; slope

deformation; deformation tracking; Sichuan
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Fig.1 Location of Hanyuan Landslide in Ya’an Area of Sichuan and Coverage of the SAR Datasets
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Fig. 2 Spatial and Temporal Baselines of SAR Datasets
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Fig.3 Images of Average LOS Deformation Rate
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