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Fig. 1 Location and geomorphology of the study area
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Abstract; The Qinling mountains has been severely haunted by geohazards, such as landslides, debris flows etc.

Due to the joint geo-environmental effects of neo-tectonic movement, human activities, and climate change in the

Qinling mountains, mechanism interpretation and their earlier identification of landslides had been challenging field

investigators, particularly for underlying geohazards, whose occurrence state are characterized by high elevation
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difference, steep slope, and dense vegetation coverage. There is an urgent need to develop a practical detecting
technology for determination of landslide potentials in steep mountain areas covered by dense vegetation. In this
study, multiple InSAR technologies ( PS-InSAR, SBAS-InSAR, and D-InSAR) and two SAR datasets ( Sentinel-
1A and Alos-2) were introduced into an improved procedure to solve the technical problem created by a single
InSAR approach, which is only applicable to an area with little vegetation cover. The area with an area of 110 km®
in the vicinity of Chengguan district, Lueyang county,, China was targeted as case study. In this procedure,
ground deformation measurement, field monitoring and optical image interpretation were calibrated and analyzed,
and 52 underlying landslides were delineated in the study area. The achievements are concluded: (1) The
combined use of D-InSAR and L band SAR data facilitated the recognition of underlying landslides at a regional
scale in mountainous areas with dense vegetation coverage. The time-series InSAR technique and Sentinel-1A were
great success in tracing the temporal deformation patterns of underlying landslides; (2) The active landslides in
Lueyang county were classified into three types: loess landslides, colluvial landslides, and loess-rock landslides.
Unstable slopes mainly consisted of steep weathered bedrock and artificial slopes with potential for rockfall,
collapse, loess-slide and flowslide. The dataset of underlying landslides collected by present study can provide
references for local authorities for disaster prevention and mitigation purpose. Our proposed procedure to underlying
landslide early detection based on multiple InSAR technologies can provide a feasible technical guidance for
geohazard control not only at some places of the Qinling Mountains but similar mountainous areas with dense

vegetation cover.

Key words: the Qinling mountains; landslide; early-identification; InSAR; surface deformation



