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Abstract 
Turbulence in stably-stratified fluids is usually localized, such as when an internal wave breaks down into turbulence, the 
mixing layer of the ocean, a stably atmospheric boundary layer, and many other circumstances.  Of considerable interest is 
the behavior of the turbulence near the interface between the turbulent and non-turbulent regions.    

In stably-stratified flows internal waves propagate from the turbulent to the non-
turbulent region.  These waves, which do not have the usual properties of 
turbulence, are rotational.  We extend the classical definition of turbulence by 
including potential vorticity in its definition; potential vorticity is a quantity which 
does not exist in an internal wave region, but which is large in a turbulent 
region.  We then extend the methodology of identifying a turbulent region in a 
stably-stratified fluid, carry out direct simulations of a turbulent wake in stable 
stratification, and perform in-depth analysis of the region near the turbulent/non-
turbulent interface.   
      We find, for example, that the thickness of the interface scales with the 
Kolmogorov scale, similar to what is found for non-stratified flows.  In addition, we 
find that there is a region within the wake, but close to the interface, which has 
strong properties of internal waves whereas, in the deep interior of the wake, 
internal waves appear to be less important.  We find that there is a very significant 
flux of energy across the interface due to the radiation of internal waves; the rate of 
loss of energy in the wake due to internal wave radiation is a large fraction of the 
rate of loss due to kinetic energy dissipation.  Finally, we examine the wake from a 
number of perspectives, including the enstrophy and potential enstrophy, the use of 
the rotational/divergent velocity decomposition, the Ozmidov and Kolmogorov 
length scales, and the buoyancy Reynolds number (the Gibson number). 
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