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(d) Time series deformation in the southern part of the 4# potential landslide
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Early Identification and Influencing Factors of Potential
Landslides in the Upper Reaches of the Yellow River, China

ZHAO Shufen'?, ZENG Rungiang'”? , ZHANG Zonglin'>, WANG Hong'>, MENG Xingmin'~
(1. School of Earth Sciences, Lanzhou University, Lanzhou 730000, China;

2. Technology & Innovation Cenire for Environment Geology and Geohazards Prevention, Lanzhou 730000, China)

Abstract: The special geological, geomorphological environment and regional climate, jointly contribute to the
formation of large to giant landslide groups in the upper reaches of the Yellow River, which influence the region’s
economic development and ecological protection. InSAR technology can be used for early identification and
prevention of geological hazards, helping to reduce the potential casualties and economic losses, but has not yet
been applied in the upper reaches of the Yellow River. This study used SBAS-InSAR technology, optical remote
sensing images and field surveys to define potential landslides along a 40 km section of the upper reaches of the
Yellow River ( Longyangxia to Liujiaxia). Specifically, we used SAR images from February 2017 to December 2020
to obtain surface deformation velocity. Results are as follows: (1) The 355 identified potential landslides were
clustered in space, and include 85 sites located on old landslides. The potential landslides were mainly
concentrated on river valley terraces and on low mountains and hills at an altitude of 1600 m to 2200 m. They were
distributed on relatively weak stratum with slope of 10 ° to 30 °, aspect of 45 ° to 180 °, and height difference of
50 m to 200 m. The landslides were strongly affected by NWW-NW faults. (2) The deformation characteristics of
the Xijitan Landslide and Suozi Landslide, which have undergone large deformation across a wide area and directly
threaten villages and roads, show that both have developed from the local reactivation of old landslides. They were
now in the stable creep and fluctuation creep stages, respectively. Our accurate and precise results, provide key
data for potential landslide hazard investigation and assessment in this section, and are additionally of great

scientific significance and application value.

Key words: upper reach of the Yellow River; SBAS-InSAR technology; early-identification; Xijitan landslide;

Suozi Landslide; deformation stage



