The WAM model for the estimate of the wave conditions

WAM, an acronym for Wave Model, has been the first model of the so-called third generation.  After the first diagrams where, knowing wind speed and extent, height and period of the waves were estimated  from calibrated curves, in the ‘60s it was soon clear that for further improvements  a more complete description of the sea was required. The results were the spectral models where, conforming to the intuitive image of the sea, this is conceived as the superposition of single systems of waves, each characterized by its own height, period and direction. The classical example is a wind sea with a crossing long period swell. The spectrum is simply the ensemble of all the energies associated to these different components, each with its specified frequency (hence period, i.e. wavelength) and direction. The sum E of all these energies is related to the significant wave height, so called because corresponding to the visual estimate we do when observing a stormy sea.

The first and second generation models were based on crude simplifications of the physics that characterises sea waves. It was only at the end of the ‘80s that the improved knowledge and the availability of powerful computers allowed the development of numerical models (the third generation) where the physics of waves was properly described.

WAM was the first model of this kind, conceived and developed by a group including all the best specialists of this field (ISMAR was and is integral part of the group). Steadily improved, WAM is used in most of the operational meteo-oceanographic centres of the world. In the version used for the present forecasts we use 25 frequencies and 24 directions, uniformly distributed on the 360o. The 25 frequencies span the 0.05 – 0.5 Hz range, in practice with wavelengths between 6 and 600 metres. The computation is done at the knots of a geographical grid with 1/20 degree resolution, corresponding in the Mediterranean to about 5 x 4 km in latitude and longitude respectively.

The maps available on the website provide:

- the distribution of the significant wave height (metre) and its direction,

- the distribution of the wave mean period (second) and again of its direction,

- the wind distribution as speed and direction.

All the maps are available both for the whole Mediterranean Sea and focused on the Italian seas.

There is an ample literature on the physics of the model and on its applications. Beside the basic work by Komen et a.. (1994), we cite some recent works, mostly focused on the Mediterranean:

· Bertotti and Cavaleri (2006) discuss the effect of resolution on the accuracy of the results,

· Ardhuin et al. (2007) make an extensive comparison between the results of different wind   and wave models in the Mediterranean Sea,

· Janssen (2007) describes the recent progresses in wave modelling,

· Cavaleri et al. (2007) analyse the present capabilities of wave models,

· Bertotti and Cavaleri (2008) describes the accurate analysis of a storm  that a few years ago brought to a halt, with subsequent distress call, a large cruise ship in the sea West of Sardinia.

