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Tidal flow hits topography

=> internal waves
=> dissipation of the energy 

carried by those waves 
=> mixing

[Garrett, Nature 2003]
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Double Diffusion SF, DC
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Deep See Res., 1998
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TIDES

A few decades ago the suggestion that the 
Moon played a role in determining global ocean 
properties was considered lunatic; now it is 
considered obvious (Wunsch and Munk were 
more comfortable working in the earlier times).

(Munk and Bills, 2007, JPO)
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Drag Internal 
tides

Total

Shallow Seas 1.49 0.98 2.47
Deep Ocean 0.01 1 1.02
Total 1.51 1.98 3.5

T/P
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Internal tides are internal gravity waves 
generated in stratified waters by the 
interaction of barotropic tidal currents with 
variable bottom topography. They play a role 
in dissipating tidal energy and lead to mixing 
in the deep ocean. 

Garrett and Kunze, 2007

u O(1) mm/sec≈
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TIDAL DRAG
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Brazil Basin, Polzin et al. (1997)
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