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波動間相互作用理論により推定された傾圧潮汐エネルギー減衰率の全球分布
Geography of the attenuation rates of baroclinic tidal energy estimated using wave-wave
interaction theory
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The baroclinic tides are thought to be the dominant energy source for turbulent mixing in the ocean
interior. In contrast to the energy conversion from the barotropic to baroclinic tides, which has
been clarified in recent numerical studies, the energy sink for low-mode baroclinic tides is less
well understood. One responsible mechanism for such energy sink is nonlinear interaction between
the baroclinic tides and background internal wave field. Although the theoretical basis for the
resonant interactions among internal waves was established long ago, its practical applicability to
the baroclinic tides has not been sufficiently discussed. In this study, we have extended the
classical theory to demonstrate the geographical distribution of the attenuation rates of low-mode
baroclinic tidal energy resulting from wave-wave interactions. 
Our approach is basically following the weak turbulence theory, which describes the statistics of
energy transfer through wavenumber space caused by weakly nonlinear interactions. It should be
noted that our new formulation is applicable to low-mode internal waves, which are strongly subject
to the effects of density structure and total depth. 
We have calculated the attenuation rate of low-mode baroclinic tidal waves interacting with the
background Garrett-Munk internal wave field. The results clearly show the rapid attenuation of
baroclinic tidal energy at mid-latitudes caused by parametric subharmonic instability (PSI) which
depends on density structures associated with the subtropical gyre, in agreement with field
observation and numerical simulation. This study is expected to contribute to clarify the global
distribution of the dissipation rates of baroclinic tidal energy.
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