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Is the ocean also 

a heat engine ?
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The conveyor belt
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Energetics of stratified turbulence
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Mixing efficiency: local estimate

Odier, et al JFM (2014) 

Lewis Fry Richardson

(english mathematician, physicist, 

meteorologist, psychologist)

William Froude

(english engineer, hydrodynamicist 

and naval architect)



Mixing efficiency: local estimate
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Turbulent diffusion
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Shear flows: entrainement



Walter Munk: “Abyssal recipes”

Munk DSR (1966) 

Fitting T and S advection/diffusion equation 
to ocean measurements

Munk DSR (1966) 



Fitting radioactive elements advection/diffusion equation 
to ocean measurements
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Microstructure profiler
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Measured diffusivities: what is going on?

Gregg et al ARMS (2018) 

Measured diffusivities: what is going on?
Polzin Science (1997) 

Until the processes giving rise to diffusion and advection are understood, the resulting 
differential equations governing the interior distribution, and their solutions, must 
remain what they have been for so long : a set of recipes. 

Concluding sentence of Munk DSR (1966) 




