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ABSTRACT

The estuary dam is a structure installed and operated in a closed state except when flood event occurs to prevent inland saltwater intrusion
and secure freshwater supply. However, the closed state of dam leads to issues such as eutrophication, so it is necessary to examine the
extent of saltwater intrusion resulting from the opening of sluice gates. Groundwater, due to its subsurface conditions and slow flow
characteristics, is widely analyzed using numerical models. OpenGeoSys, an open-source software capable of simulating Thermal-
Hydraulic- Mechanical- Chemical phenomena, was adopted for this study. Simulations were conducted assuming natural flow conditions
without dam and operating considering busy farming season, mostly from March to September. Verification of the model through
analytical solutions showed error of 3.7%, confirming that OpenGeoSys is capable of simulating saltwater intrusion for these cases. From
results simulated for 10 years, considering for the busy farming season, resulted in about 46% reduction in saltwater intrusion length
compared to natural flow conditions, approximately 74.36 m. It may be helpful to make choices to use groundwater as a water resource.
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Fig. 1. Concept of air bubble barrier
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Fig. 2. Saltwater wedge in unconfined aquifer
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Fig. 3. OpenGeoSys SWI verification

Table 1. Test conditions for validation and results
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Fig. 4. Study area and mesh generation

Table 2. Parameters and scenarios setting

Parameters Scenarios
g =03
a =0.026
k=138" m’
D=150m
Az =0.03~210.30m
ap, o =250m,25m

A : Natural flow (no gate) condition

B : Gate operating considering busy farming season with 2017 gate operation records (March~September)
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Fig. 5. Simulation result of scenario B and periodic salinity result
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