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Prediction model for interactive time series evolution and its verification

of dam deformation under Bayesian framework

LI Mingchao, REN Qiubing, SHEN Yang
(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300354, China)

Abstract: Dam deformation is a result of the combined action of multiple risk factors at the same time. It
is a common method for predicting deformation by using time series analysis to excavate the potential pat-
tern of historical monitoring data. The existing prediction model for time series evolution of dam deformation
is not only difficult to configure parameters, but also hard to integrate expertise, which leads to poor pre-
diction. The solution presented in this paper is an interactive deformation prediction model (IDPM), which
combines automatic prediction procedure and background knowledge of dam engineering field. Each decompo-
sition item of the traditional additive model is refactored as the underlying structure of IDPM under Bayes-
ian framework. The default values for model parameters are selected on the basis of numerical simulation to
achieve automatic prediction. The artificial custom modeling is also realized by combining parameterized de-
tection and intuitive parameters configuration. By means of visual fitting and statistical indicators to accurate-
ly reflect the source of prediction errors, model parameters are further modified to improve the practical ap-
plicability. In addition, taking a concrete dam as an example, the prediction circulation system of dam de-
formation composed by the above processes is used to effectively verify and analyze the accuracy, robust-
ness and flexibility of IDPM. The model proposed would provide a novel method for prediction and analysis
of the dam deformation safety.

Keywords: dam deformation prediction; time series analysis; Bayesian method; interactive modeling; pa-

rameterization
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