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Abstract

Aquifers, as the primary source of freshwater in coastal zones, are always threatened by saltwater intrusion,
so assessing groundwater behavior in response to seawater has always been of interest to researchers. Employing
physical-laboratory models is a conventional method of studying groundwater dynamics in contact with
saltwater. In this paper, the experiences of building a laboratory model for seawater intrusion simulation are
presented in detail as also the challenges of construction, creating side chambers and how to keep the salinity of
saltwater constant in them and the main tank, estimation of seepage flow rate and tracking saltwater wedge using
tracer colors have been studied. The model is 118 cm long, 12 cm wide, and 60 cm high, and uniform Glass
beads are used as the porous medium in two different granularity. The Results showed that the amount of
absorption of the tracer dyes is independent of the size of the Glass bead particles, however, conducting the
experiments in the coarse-grained medium makes the system reach the steady state faster than the fine-grained
one with more accuracy which leads to less salinity variation during the test. Also, in the case of using coarse-
grained glass beads as porous medium and non-closed system to supply saltwater, the amount of density
variation during the test is equal to 1, 0.77, and 0.59 percent for the initial values of 1.072, 1.057, and 1.034
gr/cm®, respectively. The results of tracer dyes analysis demonstrated that among all employed chemical and
food dyes, Sunset-Yellow is the best match to move at the same rate of saltwater in the medium. Current
research findings present a useful guideline for carrying out relevant experiments and designing a successful
setup.
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