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Abstract: Traditional methods for monitoring goaf landslides cost manpower and material resources, while
optical remote sensing is difficult for quantitatively identifying potential landslides. This paper used InSAR to
monitor the slopes of a mountane area in Kafang Town of Yunnan Province that is affected by goafs. To date,
there have been some methods for identifying the occurrence of (potential) landslides, but most of them are
based on the line- of- sight (LOS) direction deformation or slope direction that is converted from the LOS
direction. Yet, when landslide is monitored based on the LOS direction, the actual deformation trend of the
landslide cannot be captured. The deformation based on the slope direction is limited by the different slopes of
mountains during the conversion process, and cannot reflect the specific landslide deformation. In this context,
this paper proposed a new method that integrated the ground monitoring data of SBAS-InSAR, slope, and
aspect. The deformation rate of LOS was obtained by SBAS-InSAR, and then it was converted into the vertical
deformation rate. Based on the SRTM DEM data of 30 m resolution in the study area, the GIS analysis tool was
used to generate the slope and aspect maps. Combined with the satellite parameters of Sentinel- 1A, the radar
visibility of the study area was partitioned to obtain effective observation values. The slope and aspect were re-
extracted to detect areas where landslide is likely to occur, and then they were integrated into the vertical
deformation rate to identify potential landslides. The identified potential landslide areas were compared with

historical records to evaluate the accuracy of our method. The result showed that the surrounding areas of
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Kafang town were notably affected by goafs, and that the vertical deformation rate of most areas was more than
10 mm/a. With the proposed method, we found that 16 of the 21 historical landslide points in the study area were
identified as potential landslides while 5 were not identified (but also located in the deformation region). We
conclude that our proposed method for identifying potential landslides was highly accurate and feasible. This
study provides a way to detect potential landslides near the goafs, by determining whether mountain slopes are in
a potential and inconspicuous sliding state or not, and accordingly, helps provide early warnings of landslide
disasters.

Key words: SBAS-InSAR; goaf; potential landslide; slop; slop direction; identification method; Kafang Town,
Gejiu City, Yunnan Province
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Fig. 1 Geographical location map of the study area
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Fig. 8 Average annual deformation rate of the vertical direction in the study area during 2014-2018
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Fig. 9 Deformation rate diagram of the study area after removing the influence of vegetation factors
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Tab. 3 Landslide identification in the study area
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Fig. 15 Spatial comparison of potential landslide areas and

historical landslide areas during 2014-2018
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