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Fig. 2. Average surface water temperature of the PG during 8-year simulation
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Fig. 3. Average net evaporation of Persian Gulf and Sea of Oman water in spring
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Fig. 4. Average net evaporation of Persian Gulf and Sea of Oman water in summer
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Fig. 7. Comparison of the water level resulting from the simulation output with Mike's prediction model at point p1
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Fig. 10. Comparison of the water flow rate resulting from the simulation output with Mike's prediction model at point p1
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Fig. 11. Comparison of the water flow rate resulting from the simulation output with Mike's prediction model at point p2
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Fig. 12. Comparison of the water flow rate resulting from the simulation output with Mike's prediction model at point p3
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Points Current speed Water Elevation
Index of agreement  C.C. RMSE(m/s) Index of agreement C.C. RMSE(m)
pl 0.7738 0.9531 0.0824 0.9646 0.9429 0.0992
p2 0.8069 0.7953 0.0529 0.9433 0.9689 0.131
p3 0.8770 0.8263 0.0702 0.9447 0.9798 0.1761

Table 2. Results of statistical comparison of simulation with prediction models
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Fig. 13. The average salinity of the surface of the Persian
Gulf with the change of evaporation rate
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Fig. 14. The average salinity difference of the water
surface of the Persian Gulf: the upper graph in the 50%
state and the lower graph in the 100% state, the increase in
evaporation compared to the natural state
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Fig. 16. The average salinity difference of the vertical profile of Persian Gulf water in section A;
(a) in the case of 50% increase in evaporation compared to the normal state (b) in the case of 100% increase in evaporation
compared to the normal state
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Fig. 17. The average salinity difference of the vertical profile of Persian Gulf water in section C;
(a) in the case of 50% increase in evaporation compared to the normal state (b) in the case of 100% increase in evaporation
compared to the normal state
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Pos. Acc.

discharge, Flow dif

m~3/year sV m~3/year sV

normal 1.60322E+13 0.5084 - -

evap X125 1.61139E+13 0.5110 8.17E+10 0.0025907

evap X 1.5 1.61882E+13 0.5133 1.56E+11 0.0049467

evap X 2 1.63356E+13 0.5180 3.03E+11 0.0096208

Table 3. The volume of water entering the Persian Gulf
according to the different amounts of water evaporation on
the surface of the Persian Gulf
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Abstract

The semi-closed geometry of the Persian Gulf and its location in a dry and desert area have caused
evaporation as one of the most important climatic parameters affecting the water salinity and water exchange
between Oman Sea and Persian Gulf. Since the global warming as well as the decrease of precipitation will
increase the evaporation in future, it is very important to investigate the effect of this phenomenon on the salinity
of the Persian Gulf and its effect on the facilities, especially the desalination plants in the Persian Gulf.
Therefore, this research have been carried out with the aim of investigating the circulation of water in the Persian
Gulf and evaluating the direct effect of water evaporation on salinity and water exchange with the Sea of Oman.
In this regard, the hydrodynamic modeling by considering the effect of evaporation in the Oman Sea and the
Persian Gulf has been done using the three-dimensional Mike3-Flow Model.

The input hydrodynamic data is extracted from the HYCOM model and the required atmospheric data is
extracted from the ECMWF model. To evaluate and validate the model, numerical results have been compared
with TPXO data and tidal levels by means of statistical parameters. The results of this study show that the
amount of cumulative water entering the Persian Gulf has a relatively linear relationship with the percentage of
evaporation. Also, the increase in water evaporation from the surface of the Persian Gulf has a strong effect on
the salinity of the Persian Gulf, and this effect is widespread but variable in the surface of the Persian Gulf, so
that the areas closer to the Strait of Hormuz are less affected by the increase in evaporation, and the increase in
salinity in the shallow northern as well as in the southern coasts have caused an increase in the average salinity
of the Persian Gulf. On average, a 50% increase in evaporation increases the water salinity by 3 psu and a 100%
increase in evaporation causes an increase in water salinity by 6 psu.

Keywords: hydrodynamics; numerical simulation; Persian Gulf; evaporation; water salinity.
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