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Effects of tidal river on the temporal variation
of saltwater intrusion in a coastal aquifer

Jun YASUMOTO *, Yohsuke SHIBA **,
Taku FUJIWARA *** and Kunio OHTOSHI ** *

Abstract

Dynamics of saltwater intrusion in a coastal aquifer near the tidal river is dependent on the
temporal variations of both sea and river water levels. Composite effects of sea and tidal river,
however, are difficult to isolate quantitatively on the basis of the field measurements conducted
under ordinary conditions. In this study, special conditions were created in which the variation of
water level of a tidal river was kept to be fixed by closing the river gates for a certain time. Field
measurements were performed to investigate the spatial and temporal variations of saltwater
intrusion in an aquifer. The contribution of tidal river to saltwater intrusion was isolated by
comparing the acquired data with the data obtained under the ordinary conditions. The observations
were verified by numerical simulation based on the sharp interface between fresh and saline
groundwater and some suggestions were pointed out on the practical operations of river gates.

Key Words: Field Survey, Coastal Aquifer, Saltwater Intrusion, Tidal River, Numerical Simulation,
Freshwater-Saltwater Interface Model
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Fig. 1 Surveying field and locations of measurement
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Fig. 2 Flow direction of groundwater during flood tide and ebb tide (Unit: T.P.+m)
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Fig. 3 Comparison of river water level between ordinary and experimental conditions
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Fig. 4 Intrusion of saline wedge to the river(BR1) under experimental conditions
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