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Abstract

The physical-based and lumped-parameter hydrologic groundwater flow model for
predicting the rainfall-triggered rise of groundwater levels in hillside slopes is developed in
this paper to assess the risk of landslides.

The developed model consists of a vertical infiltration model for unsaturated zone linked
to a linear storage reservoir model(LSRM) for saturated zone., The groundwater flow
model has uncertain constants like soil depth, slope angle, saturated permeability, and po-
tential evapotranspiration and four free model parameters like a, b, ¢, and K.

The free model parameters could be estimated from known input-output records. The
BARD algorithm is uses as the parameter estimation technique which is based on a
linearization of the proposed model by Gauss-Newton method and Taylor series expansion.

The application to examine the capacity of prediction shows that the developed model
has a potential of use in forecast systems of predicting landslides and that the optimal es-
timate of parameter ‘a’ in infiltration model is the most important in the global optimum
analysis because small variation of it results in the large change of the objective function,
the sum of squares of deviations of the observed and computed groundwater levels.
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