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ABSTRACT 

 
Saltwater intrusion is a major challenge for the management of drinking water supply in the 
coastal regions of South Korea.  Saltwater intrusion is the most common and wide spread 
contamination problem in aquifers around the world due to increasing coastal population.  
Intrusion of saltwater occurs primarily from seawater in coastal aquifers, but it may also derive 
from deep lateral migration of upconing of brines, leaching of shallow salt deposits, and 
anthropogenic sources such as industrial wastes and road salt.  The best means to understand, 
predict, and ameliorate saltwater intrusion, as well as to manage aquifers subject to saltwater 
intrusion, involves laboratory investigations apart from the other studies like computer 
simulations and field studies.  Seawater intrusion in the coastal aquifer is influenced by many 
parameters and Tide level variation is one such influencing parameter. 
 
Seawater is associated with sea level variation at any coastal site.  Large tide level variations do 
have significant influences in the behavior of seawater intrusion in the coastal aquifers apart from 
the increasing groundwater extraction.  Korean coasts experience maximum tide level variation 
of about 10.0 m.  Influence of such a large tide level variation on the seawater intrusion along the 
Korean coast is necessary for planning of effective water resource along the coastal areas.  So, 
laboratory scale studies of flow and transport of salty solutions in the coastal aquifer with 
significant density variations and tide level simulations is the primary interest of this paper.   
 
 
For the laboratory scale simulation of the hydraulic processes of seawater intrusion, a two 
dimensional sand tank experiment is specially designed.  The overall dimension of this sand tank 
is 2.0 x 1.6 x 0.57 m.  This tank is provided with two chambers of 0.12 m width on its length for 
the supply of fresh and saltwater. This tank has a facility to simulate tide level variation with 
automatic controls.  This tide simulator operates at constant speed automatic motorized drain pipe 
leveler with a range of amplitude varying from 2 cm/s to 15 cm/s and a maximum cyclic period 
of 2 Hrs for 15 cm/s tidal range in the sand tank.  Coastal aquifers or islands also can be 
investigated in this sand tank.   
 
After a condition phase with groundwater in sand tank, a density driven lateral saltwater intrusion 
against the hydraulic gradient is induced to study saltwater intrusion.  In the preliminary 
investigations, measurement of only hydraulic processes has been considered in this paper.  The 
hydraulic flow pattern in the aquifer model has been observed using fluorescence or textile dye 
tracers.  Tests have been performed with the sand tank filled with natural sandy aquifer material.  
Further investigations are also in the process.  The present qualitative observations indicate the 
presence of sharp fresh and saltwater interface.  Present study observes interface near coastal 
boundary is sharper.  In the final paper, the results of study on the influence of tide on 
groundwater flow in coastal aquifer will be summarized.   


