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ABSTRACT

Taiwan's mountainous terrain and intense rainfall make it highly susceptible to rainfall-induced
landslides and slope failures, primarily driven by rapid groundwater level fluctuations. To effectively
simulate the dynamics of rainfall infiltration and groundwater response in fractured rock slopes, this
study employs PLAXIS 3D to develop a three-dimensional saturated—unsaturated continuum seepage

model. The model integrates field data from four groundwater observation wells in the Lushan area of
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central Taiwan, along with hourly rainfall records from two major typhoon events—Typhoon Morakot
(2009) and Typhoon Soulik (2013). The model incorporates dual-material zoning to represent
heterogeneity between fractured and intact slate layers. A systematic inverse modeling approach was
applied to identify optimal combinations of Van Genuchten parameters, particularly focusing on air-
entry valueg, and pore distribution index g, . Sensitivity analysis and time-series comparison
against observed groundwater levels were conducted to evaluate parameter influence and model
performance. Results indicate that g, plays a dominant role in controlling water level rise, with smaller
values promoting faster infiltration and wetting front advancement. The g, parameter, while less
dominant, influences the rate and magnitude of groundwater response. The model demonstrates strong
agreement with observed data, with determination coefficients R? up to 0.78 and mean absolute errors
(MAE) mostly below 1.2 meters. This study confirms the applicability and reliability of the Van
Genuchten model in simulating unsaturated flow behavior within fractured slope environments. The
proposed optimal parameter combinations offer practical value for future applications in slope stability
analysis, early-warning systems, and regional parameter estimation in geotechnical and hydrological
studies.

(Keywords : Groundwater level prediction, Van Genuchten model, Inverse modeling, Rainfall)
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Heatmap of Water Level at A25 Well
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