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Abstract: The degradation of permafrost in the Qinghai-Tibet Plateau poses a severe threat to the stability of infrastructure. Based on the
ascending-descending orbit images of Sentinel-1A from 2017 to 2021, we employed time series synthetic aperture radar interferometry
(TS-InSAR) technology to monitor permafrost deformation along the Qinghai-Tibet engineering corridor. Addressing the complex terrain and
climate, we utilized a small baseline subset strategy, backscatter model optimization and K-means clustering algorithm to improve accuracy.
We integrated ascending-descending orbit data and GNSS to validate this method. The deformation rates from —28 to 18 mm/a, showing a
high degree of consistency with GNSS data ( R =0.837). Time series analysis reveals that permafrost deformation is closely related to seasonal
temperature variations, with vertical deformation being predominant. The sections with poorer engineering conditions (such as the Beiluhe Basin)
experience annual deformation rates of up to -8 mm/a, while rates are lower in areas with better conditions. Slope failures are directly associated with
freeze-thaw cycles, with some monitoring points experiencing settlements of up to -100 mm. This method can effectively capture the spatio-temporal
deformation characteristics of permafrost, providing a scientific basis for engineering stability assessments and disaster prevention.
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