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constructed using multi-source monitoring data and machine learning algorithms. The spatiotemporal

pattern and main controlling factors of landslide deformation were identified by analyzing the multi-annual

observations of the two landslide cases, involving Sentinel-1, global navigation satellite system ( GNSS)

surface displacement and fiber optic (FO) strain. Leveraging the boosting decision tree ( BDT) algorithm,

a hydrometeorological early warning method based on slip zone real-time strain ( RTS) was proposed, and

the generalized framework of monitoring, early warning and emergency management strategies for reservoir

landslides was systematically discussed. The results indicate that landslides with different deformation

mechanisms show different spatiotemporal deformation characteristics, and landslide activities are closely

related to localized anti-sliding treatment measures. Landslide kinematics are characterized by subzone-

independent displacements and their drivers, which are highly correlated with hydrometeorological

extremes. The RTS-based early warning model provides specific hydrometeorological thresholds,

emphasizing the emergency response-oriented landslide monitoring and early warning concept.
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projected on plan and sectional views with

field instruments
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Fig.7 Systematic framework of landslide monitoring,

early warning and emergency management
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