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Abstract

Today, a large part of the world's economy depends on the seas, and many people work on the waters every day;
therefore, accurately predicting the height of waves and their characteristics is more important than ever. In this
study, the ability of the SWAN model to predict storm surges in the Persian Gulf and the Oman Sea on June 7-9,
2023, when the National Meteorological Organization had issued several orange and red warnings, was
investigated. For this purpose, the SWAN model was run once with the wind data obtained from the ERAS5
reanalysis data and again with the output of the WRF model. For bathymetric data, gebco data with a resolution
of 15 arc seconds were used. The results showed that at sometimes, the pattern of the significant wave height (Hs)
in the output of the SWAN model using ERA5 data and the forecast of the WRF model are somewhat similar, but
in the forecast, the Hs in the Strait of Hormuz and its surroundings has been overestimated in many cases. The
comparison of the 10-meter wind of ERAS data and the WRF forecast showed that the WRF model predicted the
wind speed on the Strait of Hormuz slightly higher at sometimes, which caused a significant difference in the Hs.
Therefore, it can be concluded that in areas with more complex topography, such as the Strait of Hormuz, a small
error in wind data leads to a large error in wave prediction. Collaborative analysis showed that the WRF model
has shown the pattern of sea level pressure and geopotential height at 500hPa somewhat similar to ERAS5, but it
has predicted a decrease in pressure and lower height over the Persian Gulf and Oman Sea, which can lead to errors
in wind speed prediction. To be Examining the time series of the wave height index and some other quantities
from the SWAN model output using ERA5 wind data and the WRF model showed that although at sometimes, the
change process of the outputs is similar, the error is still significant and for point use of the forecast, the marine
model still needs a lot of improvements. Quantitative comparison of two SWAN model outputs showed that the
highest error in wave forecasting was related to point 2 located in the west of Strait of Hormuz. In such a way that
the highest wave height indicated by the output of SWAN model with WRF wind equal to 0.96 m and with ERA5
equal to 0.45 m have been obtained. The maximum difference in the height of the index wave at point 1 located in
the northeast of the Persian Gulf was equal to 0.03 m and at point 2 in the northeast of the Oman Sea was equal to
0.14 m.
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