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Abstract

In the present study, the capabilities of WAVEWATCH-III model for predicting wind-induced wave characteristics in the Hormoz Strait area are investigated. The input wind data were extracted from GFS (Global Forecast System) and introduced to the model with 5 °C spatial resolution and 6 hours time steps. The bathymetry data, introduced to the model with 2 arc-minute spatial resolutions, also were derived from the ETOPO1. After the model was setup using aforementioned wind and bathymetry data, the effect of surface layer instability on wave growth was studied through considering the monthly averaged air-sea temperature difference. Results show that, during cold months when the surface layer is unstable, taking the air-sea temperature difference into account, the accuracy of model is enhanced in predicting significant wave height. A comparison between satellite altimetry observations and numerical simulation results suggest that, in January, the surface layer instability effects in the numerical simulation leads to higher correlation between significant wave height predicted by the numerical model and that obtained from satellite altimetry observations. It should be noted that the air-sea temperature difference, during the surface layer stability period, leads to no considerable changes in numerical simulation results. 





Introduction Coastal countries

Countries bordering large water body need to deal with considerable challenges with respect to development and management of coastal areas. Therefore, it is necessary to organize comprehensive study programme to investigate the wave climate systematically [1-3]. In Iran, having more than 5000km coastline along the Caspian Sea, Persian Gulf and Oman Sea, a profound deep understanding of wave climate is very worthwhile in any coastal and offshore development plans. In this regard, field investigations, physical models and numerical simulations are the most common methods of predicting natural phenomena in ocean waters.

Wind-induced waves are among the most important waves in marine environment. Strong wind waves which are generated during storms may be damaging and cause flooding in coastal areas. Hence, a reasonable prediction of wind wave characteristics is an indispensible part of an economical and reliable design of coastal and offshore facilities [4-6].

In the present study, the WAVEWATCH-III, a third generation spectral wave model Tolman et al. 1997, was utilized to study the effect of surface layer instability on growth of wind induced waves in the Hormoz Strait. The WAVEWATCH-III, based on rectangular structured grids, was developed by NOAA, in the spirit of the WAM model. It is the further development of WAVEWATCH and WAVEWATCH-II, which were developed by Delft University of Technology and NASA Goddard Space Flight Center respectively. WAVEWATCH-III differs from its predecessors in many aspects including; governing equations, numerical schemes, model structure and physical parameterization. For more details see Tolman et al. 1997. In this study, the effect of surface layer instability is studied via the air-sea temperature difference which is included explicitly in Tolman Chalikov source term package [7-10].

Conclusion

In the present study, the effect of air-sea temperature difference on numerical simulation of wind-wave in the Hormoz strait region was examined. All numerical simulations were carried out using the WAVEWATCH-III, using the GFS wind data and ETOPO1 bathymetry data. The model is forced by the Global Forecast System (GFS) data. Bathymetry data is also taken from the ETOPO1. Results of the numerical simulations suggest that in the periods of time when ΔTos < O and consequently the surface layer is unstable, the effect of air sea temperature difference leads to a better agreement between the numerical simulation results and satellite altimetry observations [11-14].
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