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Fig. 1. (a) Map showing a model domain and bathymetry for Gyeonggi Bay. (b) Magnified map showing
grid and mooring locations near Incheon Bridge. Comparisons of model grid resolution between
without bridge (c) and with bridge (d). The water level data at eight tide stations (ST1-ST8) were
obtained from Korea Hydrographic and Oceanographic Agency (KHOA) (white triangles). Red X [Flood and ebb tidal current velocity]
symbol indicates the Moorings (M1). Blue and green boxes are fixed points selected for comparison
without and with Incheon Bridge construction.

Table 1. Model configurations

Finite-Volume Community Ocean Model (FVCOM)

Fig. 3. Effect of the Incheon Bridge on the near-surface flow patterns during spring tide. (a—b) Magnitudes
of flood/ebb currents without bridge, (c—d) magnitudes of flood/ebb currents with bridge, and (e—f)
difference of magnitude of flood/ebb currents (with — without).

» Blocking effect of the piers =» Fairway current magnitude changes during flood and ebb currents
« Change in magnitude during flood current =» Mainly occurs on the south side of the fairway

« Change in magnitude during ebb current = Mainly occurs on the north side of the fairway
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Conclusions

* Due to the blocking effect of the piers of the Incheon bridge, the tidal current magnitude and tidal asymmetry have been changed.
» With the change In tidal asymmetry, the vertical two-layer flow of the residual current was intensified on the north side of the fairway.
* Therefore, the effect of local structures such as Incheon Bridges can play a key role in tidal and residual characteristics of coastal areas.
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