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Abstract

The coastline, as a border where the water flow is relatively impermeable, can change the
flow pattern and therefore, the study of its hydrodynamic role is undeniable. in coastal
engineering studies and even wet ecosystems even it is simple. In this study, using three-
dimensional simulations in the numerical model environment of MIKE 3, the Danish
Hydrodynamic Institute, two types of three dimensional simulations have been proposed
using Navier Stokes equations to investigate the role of the coastline in rectangular and
curved basins. In both simulations, it is assumed that the characteristics of Qeshm's tidal
channel are scientifically established. This study clearly shows that the uniform velocity
pattern in a rectangular basin changes with the curvature of coastline on the curved basin. The
tightness in the curvature of the basin causes an increase in speed (about 0.05 m/s) in
accordance with the principle of mass conservation. The opening after the turn of the basin
causes a decrease of 0.1 m/s (0.4 m/s in the rectangular basin to 0.3 m/s in a curved basin,
equivalent to 25% speed). Another point to consider is the role of water level changes. There
is not much difference in the speed pattern between Higher High Water (HHW) and Lower
Low Water (LLW) in Neap tide, but in the case of Spring tide where the water level is higher,
the difference is 0.1 m/s in the rectangular basin and 0.2 m/s in the curved shape basin.

Keywords: Coastline, Tidal flow, Spring and neap tide, MIKE 3.
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Figure 1: Right) Real image of basin. Others) Results of tidal flow pattern with the different simplified
basins at Jiangsu Coast (Yao et al., 2013).

Figure 2: (Upper right) The simplified view of Qeshm channel as a rectangular shape. (Upper left) The
simplified view of Qeshm channel with a curve on the middle of real basin. (Lower right) The studied
area on the rectangular simulation. (Lower left) The studied area on the curved shape simulation.
Figure 3: Tidal data of Bandar Abbas and Bandar Lengeh Stations.

Figure 4: The horizontal view of the surface speed (in m/s) on the rectangular-shape basin at Spring
tide (11 January 2016). Up) HHW; Down) LLW.

Figure 5: The horizontal view of the surface speed (in m/s) on the rectangular-shape basin at Neap tide
(18 January 2016). Up) HHW,; Down) LLW.

Figure 6: The horizontal view of the surface speed (in m/s) on the curved-shape basin at Spring tide
(11 January 2016). Up) HHW; Down) LLW.

Figure 7: The horizontal view of the surface speed (in m/s) on the curved-shape basin at Neap tide (18
January 2016). Up) HHW; Down) LLW.

Figure 8: The vertical view of the speed (in m/s) on the rectangular-shape basin at Spring tide (11
January 2016). The station positions are illustrated at figure 2, Lower right. Up) HHW; Down) LLW.
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Figure 9: The vertical view of the speed (in m/s) on the rectangular-shape basin at Neap tide (18
January 2016). The station positions are illustrated at figure 2, Lower right. Up) HHW; Down) LLW.
Figure 10: The vertical view of the speed (in m/s) on the curved-shape basin at Spring tide (11 January
2016). The station positions are illustrated at figure 2, Lower left. Up) HHW; Down) LLW.

Figure 11: The vertical view of the speed (in m/s) on the curved-shape basin at Neap tide (18 January
2016). The station positions are illustrated at figure 2, Lower left. Up) HHW; Down) LLW.

Figure 12: The comparison of the horizontal speed (in m/s) of IP3 and IP5 on the both simulations.
Up) Surface layer; Middle) Middle layer; Down) Bottom layer.

Figure 13: The comparison of the vertical speed (in m/s) of IP3 and IP5 on the both simulations. Up)
Surface layer; Middle) Middle layer; Down) Bottom layer.

Table 1. The accurate time of spring and neap tide due to Bandar Abbas Station.

Table 2. The position of the studied stations.
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