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The standard dynamical paradigm for oceanic dynamics is to consider the stratified interior
as an ideal fluid and place all dissipative processes in either the bottom boundary layer or associate
them with eddy/mixed layer interactions. This conceptual framework is consistent with an absence
of mean interior potential vorticity gradients. On the other hand, background potential vorticity
gradients are clearly documented in hydrographic data, e.g. [1]. Moreover, current meter data [2]
also document the presence of downgradient eddy fluxes of potential vorticity. Thus we arrive at
an essential conundrum: what is the frictional or diabatic process that permits the material modifi-
cation of potential vorticity within the stratified oceanic interior associated with the downgradient
fluxes? It is clear that diabatic processes are far too weak. A case will be made here that a coupling
between mesoscale eddies and the internal wavefield acts as a frictional process.

The case to be presented will focus on the interpretation of observations. These include: (i)
Vertical profiles of horizontal velocity obtained with a free-falling instrument using a electric field
sensing technique obtained as part of the Mid-Ocean Dynamics Experiment (MODE)B4. These
data were originally interpreted as being representative of the background internal wavefield with
an excess of downward energy propagation associated with atmospheric generation. The data are
interpreted here as an example of internal wave capturel’ in a mesoscale strain field. (ii) Current
meter array data obtained as part of the POLYMODE Local Dynamics Experiment (LDE). [6]
found correlations between internal wave momentum fluxes (stresses) and eddy rate of strain esti-
mates that they interpreted in terms of a horizontal viscosity v, = 200 — 400 m? s~'. A revised
estimate of this horizontal viscosity (v, = 50 m? s™!) and a vertical viscosity (v, = 3 x 1073 m?
s71) estimate will be presented. (iii) Finally, an attempt will be made to relate such a coupling
coefficients to recent satellite altimetry based estimates of mesoscale eddy kinetic energy cascades!”.
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