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Fig.1 Engineering geological planar graph of Baijiabao landslide
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Fig.2 The cumulative displacement — reservoir water level — rainfall — time curve of Baijiabao landslide
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A Prediction Model for Reservoir Landslide Step-Like
Displacements Using Combined EEMD and RFR Method

AN Dong*,SONG Kun"" ,YI Zheng",YI Qinglin®

(a. National Field Observation and Research Station of Landslides in Three Gorges Reservoir Area of Yangize River;

b. Hubei Key Laboraiory of Disaster Prevention and Mitigation ,China Three Gorges University, Yichang 443002, Hubei China)

Abstract; The displacement of reservoir landslide is closely related to triggering factors, such as the reservoir water
periodic fluctuation and seasonal rainfall. The cumulative displacement of the landslide shows an obvious step-like
shape due to the effect of reservoir water level rise or drawdown, and rainfall. Accurate and timely prediction of
such step-like displacement has become a difficult problem for disaster warning personnel. In order to understand
the influence of triggering factors on the reservoir landslide deformation behavior, a displacement prediction model
was proposed to predict the landslide deformation trend, which was combined EEMD ( Ensemble Empirical Mode
Decomposition) and RFR (Random Forest Regression) method. The displacement data of Baijiabao Landslide in
the Three Gorges Reservoir, China was taken as a case in the study. The data from April 2007 to December 2018
was carried out to verify the proposed prediction model for step-like displacement. The EEMD method was applied
to decompose the cumulative displacement into trend term and periodic term. The trend term was fitted by cubic
polynomial of least square method, and the period term was predicted by the RFR model. In the RFR model, the
response of triggering factors and landslide displacement change was considered. The predicted displacement of
periodic term and trend term was superposed to achieve the cumulative displacement according to the displacement
time series. The results demonstrated that the combined EEMD and RFR model reflected the step-like variation

trend of the cumulative displacement of reservoir landslide basically, and the correlation coefficient, R, reached to
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0.997. To verify the model, another two prediction methods of BP neural network was employed to predict the step-
like displacement of Baijiabao Landslide. The compared results showed that the combined EEMD and RFR model
was better than the BP neural network method. The proposed model provides a new and effective method to predict
the reservoir landslide step-like displacements. It is significant to understand the long-term deformation behavior of

reservoir landslides.

Key words: reservoir landslide ; step-like displacement; displacement prediction model; ensemble empirical mode

decomposition( EEMD) ; random forest regression ( RFR)
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