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Fig.1 Professional monitoring plan of the

Baijiabao landslide
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Fig.3 Characteristic curves of displacement decomposition at different parameters of SPA and with the moving average method
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Fig.4 Displacement prediction results based on displacement
decomposition by SPA and the moving average method
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landslide stability prediction in the Three Gorges

Smoothness priors approach in displacement
decomposition and prediction of landslides

HUANG Hai-feng', YI Wu', YI Qing-lin'*, LU Shu-qiang'*, WANG Shi-mei'"
(1. National Field Observation and Research Station of Landslides in Three Gorges Reservoir Area of Yangtze River,
443002, China; 2. Key Laboratory of Geological Hazards on
443002, China)

China Three Gorges University , Yichang , Hubei
Three Gorges Reservoir Area of Ministry of Education ,China Three Gorges University ,Yichang , Hubet

Abstract . At present, in landslide displacement prediction, it has become a widespread practice that the
original displacement is first decomposed into trend term and periodic term. Smoothness Priors Approach
(SPA) is such a data decomposition method and has some advantages including simple calculation process,
minimal computational effort, etc. Based on the introduction of the basic principle of the SPA, the typical
displacement monitoring data of the Baijiabao landslide in the Three Gorges reservoir area is used to analyze
the characteristics of trend and periodic term displacement according to different regularization parameter of
SPA. The results show that the trend term is smoother, the amplitude is larger and the period is longer with
the increase of parameters. Through the prior analysis of the landslide deformation mechanism and processes,
the most reasonable parameters can be determined. Finally, landslide displacement prediction is carried out
for different displacement decomposition data, which is obtained from different parameters of SPA and with the
moving average method. The results show that there is very good prediction accuracy based on the SPA
displacement decomposition. Comprehensive analysis indicates that the SPA is a suitable method for the
displacement decomposition in the landslide displacement prediction, and the prediction accuracy can further
be improved.

Key words:landslide ; displacement prediction ; displacement decomposition ; smoothness priors approach
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