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Abstract

Traditional mudslide susceptibility assessment methods mainly rely on static data, which limits the
in-depth understanding of the dynamic characteristics of mudslides and thus affects the reliability
of the assessment results. The InSAR technology can provide continuous monitoring data of surface
deformation in mudslide areas, which provides a new perspective for assessing mudslide suscepti-
bility. In this paper, InSAR deformation is taken as an important influence factor and combined with
topography, geology, hydrology, and human activities to form five categories of influence factors,
which are specifically categorized into ten influence factors; and four assessment models containing
traditional and machine learning, namely, informative modeling (IM), random forest (RF), support
vector machine (SVM) and back-propagation (BP) neural network, are used to evaluate mudslide
susceptibility. The experimental results show that all evaluation metrics for assessing the model
show higher accuracy when the model includes InSAR deformation data as a dynamic factor. The BP
neural network model is effective in identifying the mudslide susceptibility in this study area, and
the model accuracy reaches 89.5%, which indicates that the BP neural network model has higher
accuracy and reliability in the Xiaojiang River Basin, and is more suitable for modeling the mudslide
susceptibility in this area. In addition, it was found that the high susceptibility of the Xiaojiang basin
is mainly distributed in areas such as Dagou, Lao Au Gou, and Jiangjia Gou along the Xiaojiang basin,
and real-time monitoring should be strengthened. The study’s results can provide a reliable refer-
ence for predicting and forecasting mudslide disasters in the Xiaojiang basin and for good disaster
prevention and mitigation work.
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Figure 1. Location of study area
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Figure 2. Spatial distribution of static impact factors
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Figure 3. Flow chart of data processing by SBAS-InSAR technology
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Figure 4. Average deformation rate graphs
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Table 3. Evaluation model accuracy comparison
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