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Estimating Unconfined Aquifer Parameters Based on Groundwater Tidal Effect
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Abstract: Studies on the groundwater tidal effect in unconfined aquifer and the method of calculating unconfined aquifer hydro-
geological parameters are relatively inefficient. In this study, spectral analysis is used to obtain an analytical formula for tidal level
description by firstly observing groundwater table in a well of a coastal unconfined aquifer and tidal level in Gulei peninsula, Then the
formula is used as the boundary condition of groundwater flow to deduce the solution of groundwater table in the unconfined aquifer. At
last the least square method is used to calculate the hydrogeological parameters in the unconfined aquifer, which provides a reference to
similar areas and gives basic information for the study on the groundwater solute transport in this area.
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Fig. 1 Hydrogeological sketch of Gulei peninsula
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Fig. 2 Hydrogeological profile of Gulei peninsula
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Fig. 3 Fluctuation of the tide and groundwater levels
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Fig. 4 The cosine number function-fitting precision
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Table 1 The tide data of spectrum analysis and the fitting results

J 1 2 3 4
wi (r/h) 0.1327 0.2212 0.2655 0.5105
A; (m) 0.0500 0.6200 0.9500 1.3200
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Fig. 5 Tide amplitude of measured values compared with

theoretical values
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Fig. 6 Schematic of coastal aquifer coastline
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Fig. 7 Groundwater level amplitude of measured values

compared with theoretical values
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