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Loss of balance in a strong unforced front
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Observations in 2008 at the Kuroshio front showed banded structures in a geostrophic shear,
which could be a signature of loss of balance and near-inertial waves radiating away from this
front. We explore this hypothesis by non-hydrostatic and hydrostatic modeling of the strong Ku-
roshio front. The model is initialized by an observed hydrographic section from summer 2008,
assumed to be in thermal wind balance. The unforced front goes baroclinically unstable to both
mesoscale meanders and sub-mesoscale eddies and filaments. In addition, there is spontaneous
generation of near inertial waves from the unstable front in bursts and at specific locations of
the mesoscale meander, particularly east of the Kuroshio meander trough. Banded structures in
horizontal divergence also signify near inertial wave generation. The variability in the strong
Kuroshio current affects the wave frequency in an Eulerian description due to Doppler shifting,
resulting in a broad band of frequencies (f to 3f). The associated wave energy fluxes show clo-
ckwise turning in the anticyclonic trapping regions as expected from interaction of near inertial
waves with a baroclinic jet. The average internal wave flux magnitudes are higher during fron-
togenetic events. The radiated energy flux from the frontogenetic Kuroshio front trough in our
unforced simulations is comparable to the canonical wind generated near inertial internal waves
fluxes. We posit that frontogenesis along strong fronts can lead to a loss of cyclostrophic balance
and radiation of IWs that provide a route for energy transfer to the ocean interior.
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