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Hydrogeologic Parameter Estimation by Using Tidal Method
in a Fractured Rock Aquifer
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ABSTRACT

The oceanic tides have an effect on groundwater levels in coastal fractured rock aquifers. The observed groundwater table
fluctnations caused by the effective stress through an aquifer are shown as sine curves similar with tidal fluctuation. To
estimate a hydrogeologic parameter, tidal method is utilized with groundwater level fluctuations of two monitoring wells.
Cross correlation function is used to calculate time lags between observed groundwater levels and tide, and the deeper
well shows longer time lag. The storage coefficients calculated by uvsing tidal efficiency and time lag show large
differences. The storage coefficients obtained by using time lags are close to the result of slug test, and that of the deeper
well shows closer value by slug test. The tidal efficiency is unsatisfied to apply in the tidal method because of an effect of
phreatic aquifer and the vertical flow of groundwater through fractured confining bed. This tidal method can be an
economical and effective way to define the parameter by considering the location of observation well and hydrogeologic
characteristics of a coastal aquifer.
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Fig. 1. Borehole and Monitoring well Jocations and geological map of study site®.
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Fig. 2. Borehole logging of MW1 monitoring well. 19~120 m
below ground level is mainly consisted of fractured tuffaceous
sedimentary rock.
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Fig. 3. An electrical conductivity log in the MW1 monitoring
well in December, 2001.
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Fig. 4. Comparison of tidal level and groundwater level
fluctuations in monitoring wells. The groundwater table was
measured hourly.
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Fig. 5. CCF(Cross Correlation Function) of tidal level versus
groundwater level at the MW1 (a) and MW2 (b) monitoring
wells.

Table 1. Storage coefficients obtained by tidal efficiency and
time lag in tidal method

Monitoring  Depth  Storage coefficient Storage coefficient
well (m) (Tidal efficiency) (Time lag)
MW1 120 0.0020 0.000020
MWwW2 45 0.0008 0.000006
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