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Numerical modeling of groundwater table fluctuations due to
spring-neap tides in a coastal unconfined aquifer

ZHUANG Shui-ying! CHEN Juan' LI Ling' >
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Abstract Groundwater tables in coastal unconfined aquifers interfaced with ocean by a moving boundary fluctuate with
tides. It is difficult to determine the seaward boundary condition due to the existence of seepage face however the
effects of seepage face are always neglected in previous research for instance in the perturbation solutions of water table
fluctuations due to spring-neap tides. Thus with the effects of seepage face taken into account a numerical model for
spring-neap tidal water table fluctuations is developed. The simulation results demonstrate that 1 the mean water table
is higher than the still water table 2 the fluctuations of spring-neap tides damp considerably as they move toward
inland but they spread much farther than that of the semi-diurnal tide 3 local water table fluctuations are
asymmetric and the rising phase is much steeper than the falling phase 4 the water table at exit points deviates from

that of tides during the falling phase especially during the spring tide period leading to the formation of seepage face.
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