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     Among wave motions in seas and oceans, the birth and behavior of large-amplitude solitary waves 

(called in the literature extreme, or giant, waves) are of great interest. According to modern concepts and 

observational experience, in some cases, these waves can be generated by wind and act as a solitary wave 

or a group of solitons [1,2]. The mechanism of generation of wave–wind solitons has not been fully 

understood because this study in the real world is very difficult. Some aspects of this phenomenon was 

observed and investigated experimentally in a wind-water annular tunnel in, e.g. [3]. 

     In this study, we show the results of direct numerical simulation of the evolution of an isolated wind–

wave soliton. Numerical modeling is done on the basis of the regularized shallow-water equations [4]. 

These equations can be regarded as a generalization of the classical Saint-Venant system,  that is 

accomplished by strongly non-linear additional terms with a small parameter as a coefficient. The 

corresponding numerical solutions correctly reflect the main characteristics of the generation and 

behavior of solitary waves observed in the experiment [3].  The wind strength and friction forces are 

taken into account. The example of soliton formation in the wind-water tunnel of the 6m length is shown 

on the figures below. The last figure shows the resulting solitary wave. 

        In the full presentation the form of regularized shallow-water equations will be shown together with 

the numerical algorithm, details of computational results and comparisons with theoretical investigations 

of the problem based on the analytical solution of Saint-Venant system. 
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