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Abstract : Fluid flow is the ocean is composed of fast evolving waves and slowly 

evolving vortices. Waves and vortices in the ocean interact over a broad 

spectrum of spatio-temporal scales. Additionally, the flows are inherently 

turbulent and strongly nonlinear, making it challenging to develop a physical 

understanding of the fundamental processes involved. 

In my talk I will present an overview of different kinds of wave-vortex 

interactions in the ocean and discuss the development of new and efficient 

reduced mathematical models to address various physical processes. The talk 

will explore weakly nonlinear wave interactions and strongly nonlinear 

turbulent exchanges in the ocean. Both reduced mathematical models and high 

resolution numerical simulations will be used to build a phenomenological 

understanding of different physical processes. 
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