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Table 2 Comparison of deformation statistics of typical

landslides along different radar LOS directions
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Monitoring landslides in seasonal frozen regions in eastern Tibet with InSAR :
a case study in Aila Mountain section of National Highway 317

JIAO Zhiping'?, JIANG Liming'?, NIU Fujun®’, GUO Rui'?, ZHOU Zhiwei'

(1. State Key Laboratory of Geodesy and Earth’ s Dynamics, Innovation Academy for Precision Measurement Science and
Technology, Chinese Academy of Sciences, Wuhan 430077, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China; 3. State Key Laboratory of Frozen Soil Engineering, Northwest Institute of

Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Due to the effects of climate warming, wetting, freezing and thawing, landslides occur frequently in
eastern Tibet in recent years, which poses a serious threat to the safety of people’s lives and property safety and
restricts the local economic and social development. Therefore, an effective method of large-scale landslides
hazards investigation and early identification is required urgently. In this study, using Small Baseline Subset
(SBAS) InSAR method and sentinel-1A ascending and descending SAR images acquired from March 2017 to Ju-
ly 2019, the surface deformation and distribution of landslide hazards in this area is achieved, and the character-
istics of historical deformation evolution and causes of landslide are investigated as well. The results show that:
(1) Most of the areas are relatively stable, and the potential landslide hazards mainly concentrate on both sides
of the valley. The accuracy and coverage of landslide monitoring and identification are improved by combining
ascending and descending InSAR. (2) The deformation process of the freeze-thaw landslide is different from
that of the rainfall-induced landslide, showing the seasonal variation characteristics of the stable and the instable
period alternatively. (3) The deformation development is mainly affected by freeze-thaw and rainfall process,
and both of them accelerate the slope displacement. The results suggest that InSAR technology can be an effec-
tive alternative for the shortcomings of traditional monitoring methods, and can play an important role in the ear-
ly identification, monitoring and prevention of landslide hazards in alpine permafrost regions.

Key words: freeze-thaw action; landslide monitoring; multi-temporal InSAR; eastern Tibet
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