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Abstract

Tide is one of the most regular changes of seas and ocean levels which are offering particular
importance due to the influence on the flow pattern in tidal zone. According to engineering
needs and environmental protection issues in industrial-economic zone of Persian Gulf, Strait
of Hormuz and Gulf of Oman, knowing tidal characteristics of this region is very important.
Therefore FVCOM (a three-dimensional ocean model) was used in barotropic mode to
stimulate the tidal amplitude in a wide region comprising Persian Gulf, Strait of Hormuz,
Gulf of Oman and Arabian Sea. Finite volume method is applied in this model to discretize
the hydrodynamic equations on triangular mesh. Uniform computational mesh is used with a
resolution of 5 km in the model and one minute bathymetry data has been interpolated on this
mesh. The constant values of eight diurnal and semidiurnal tidal components are prescribed
along the open ocean boundary. After applying harmonic analysis on the model outputs in
desired stations, the achieved amplitude of this analysis compared with results which are
obtained from the analysis on the available measurement data in these stations to validate the
model results. According to the measurement data and model results in these stations,
meanwhile identifying the four main tidal components, the amplitude pattern of these
components was determined in the whole domain. Also, by using amplitude of main
components and estimating of F factor, the type of tide was predicted in the study area.
According to the results obtained in this research, four types of diurnal, semidiurnal, mixed
diurnal and mixed semidiurnal tides are seen in the Persian Gulf. In other areas, the tide will
be mixed semidiurnal. Moreover, studying the maximum amounts of tidal velocity in the
study area shows that the amount of this velocity in the Gulf of Oman and Arabian Sea is less
than 0.1 m/s.

Keywords: Tidal components amplitude, FVCOM model, Persian Gulf, Gulf of Oman, Arabian Sea

Figurel. Bathymetry and domain of study area. Points 1 to 11 indicate the location of measurement
stations.

Figure2. A part of mesh which is used in the model

Figure3. Iso-amplitude map in cm for tidal component M,

Figure4. 1so-amplitude map in cm for tidal component S,

Figure5. Iso-amplitude map in cm for tidal component K,

Figure6. I1so-amplitude map in cm for tidal component O,

Figure7. Map of Form Factor over study area

’ Corresponding author, E-mail: Pakbari91@yahoo.com



VPAS bl ¥ o Lo ) 0,90 by s 5 pole ala

Figure 8. Time fluctuations of the free surface for three points of the Persian Gulf. First point is
located near the diurnal amphidromic point (red), second point is located near the semi-diurnal
amphidromic point (blue) and third point lies near the mouth of Arvand Rud (black).

Figure 9. Maximum velocity of tidal current in the study area

Tablel: Comparison of modeled (M) and observed (O) values of amplitudes (cm) for four semi-
diurnal components

Table2: Comparison of modeled (M) and observed (O) values of amplitudes (cm) for four diurnal
components

Table 3: Amphidromic Points Location of four principal tidal components
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