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Abstract 

It is well known that wind-wave interaction can lead to the formation of longitudinal coherent 
structures known as Langmuir circulation. By increasing turbulent kinetic energy close to the surface 
and increasing average vertical flow velocities, Langmuir circulation has a homogenizing effect on the 
water column that is very significant in the context of heat and mass transfer. However, the time and 
length scales of the traditional wall turbulence, which are used to scale the majority of turbulence 
models, do not govern these structures, making most turbulence models unable to properly predict the 
structure of a flow presenting Langmuir cells. In this study, we use proper orthogonal decomposition 
to extract coherent structures from the turbulent background and examine how the fluctuating energy 
is redistributed in the flow when Langmuir circulation occurs. A framework using a triple 
decomposition in place of the classic Reynolds Average Navier Stokes is then suggested. 
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