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Abstract

Temporal variation of groundwater levels in Jeju Island reveals time-delaying and dispersive process of recharge, mainly
caused by the hydrogeological feature that thickness of the unsaturated zone is highly variable. Most groundwater flow models
have limitations on delineating temporal variation of recharge, although it is a major component of the groundwater flow
system. A new mathematical model was developed to generate time series of recharge from precipitation data. The model uses
a convolution technique to simulate the time-delaying and dispersive process of recharge. The vertical velocity and the
dispersivity are two parameters determining the time series of recharge for a given thickness of the unsaturated zone. The
model determines two parameters by correlating the generated recharge time series with measured groundwater levels. The
model was applied to observation wells of Jeju Island, and revealed distinctive variations of recharge depending on location of
wells. The suggested model demonstrated capability of the convolution method in dealing with recharge undergoing the
time-delaying and dispersive process. Therefore, it can be used in many groundwater flow models for generating a time series
of recharge.
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Fig. 1. Generated recharge time series using the convolution
method with varying (a) dispersivity, (b) recharge
velocity, and (c) thickness of the unsaturated zone.
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Fig. 3. Comparison of recharge time series generated from
the convolution method with groundwater levels
measured at a monitorting well in Soosan, Jeju.
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Pyoseon 60.9 49.2 40.1 31.6 23.7 31.2 236.8
E Seongsan 57.2 26.0 5.7 89.0
Gujwa 95.1 46.4 26.0 33 170.9
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Fig. 8. Spatial distribution of (a) 2006 annual precipitation and (b) groundwater level in Jeju.
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