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Prediction of Groundwater Levels in Hillside Slopes
Using the Autoregressive Model
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Abstract

Korea being composed of a number of mountains has been damaged and destroyed in lives
and properties by the occurrence of many landslides during the wet seasons. Therefore, it is
necessary to study the forecast system and risk analysis for the occurrence of landslides; the
rise of groundwater levels due to rainfall is the main cause of landslides.

In this paper, the autoregressive models are used to predict the grondwater levls using
cases of both time —invariant and time—varing autoregressive coefficients. In the former
case, AR(1), AR(2), and AR(3) models are selected and their single —valued parameters are
estimated to fit them to the observed groundwater level series. In the latter case, modified
AR(1) and typical AR(2) models are used as process model and a discrete Kalman Filtering
technique is utilized to estimate the parameters which are themselves a function of time.

The results show that the real time forecast system using the time-—varying
autoregressive coefficinets as well as time—invariant AR model is good to predict the
groundwater level in hillside slopes and we might get better result if we use the time —hourly
rainfall intensity as well as the observed groundwater level.
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