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ABSTRACT: 
Shear flows in a stably stratified environment exhibit turbulence, coherent vortices and 
internal waves. We will utilize three recent studies to illustrate how direct and large eddy 
simulation has enabled the representation of mixing and transport in stratified flows.  In 
the first problem of a wake of a towed body, the stratified environment leads to a collapse 
of the vertical dimension, generation of internal gravity waves during the collapse, and 
the formation of long-lived coherent structures. The second problem concerns an oceanic 
bottom boundary layer subject to an overlying thermal stratification. Here, stratification 
leads to a three layer structure: a bottom mixed layer, a pycnocline with an intensified 
thermal gradient and an outer layer with propagating internal gravity waves.  These 
internal waves are found to have a characteristic angle, 35 -55 degrees with the horizontal 
plane, and a theory based on frequency-specififc viscous decay is offered to explain the 
propagation angle. The third problem is that of a mixing layer. It is shown how the 
development of a mixing layer between two streams of uniform but different density is 
different from the situation in the oceanic thermocline where the bottom layer has an 
additional uniform density gradient.The momentum and thermal transport and mixing in 
the three problems will be discussed in detail. 
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