Abstract:
Unsteady surface breaking waves are notorious hazards to navigation vessels and marine structures. They also serve as important conduits in air-water interactions, and primary agitators of the turbulent mixing in the water column. In oceans and large lakes, unsteady breaking waves are often generated from interactions of wave groups and a concomitant current. Surprisingly, little attention has been paid on these wide-spread scenarios.

Results of a laboratory study of unsteady waves on currents will be presented. The focus will be on the limiting geometric properties just before breaking onset and the dissipative behavior after breaking. Strong dependence of limiting wave steepness and vertical asymmetry on wave-current parameters were identified. Measured changes in wave spectral energy after breaking renewed the existing concepts in up-to-date operational sea state models. A new parameterization has been proposed and validated by the experimental data. Some intriguing aspects in the wave blocking and small-scale breaking on a strong opposing of current are also to be discussed. 

