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Résumé :

 
Internal gravity waves are known to be generated when a stratified fluid flows over 
topography, whether by winds over mountains in the atmosphere or by tides passing 
over submarine ridges in the ocean.  Linear theory has been used to predict how 
they  are  generated,  where  they  propagate  and  at  which  locations  they  break.  
However, the theory assumes the topography is smooth and wave amplitudes are 
small;  and  breaking  is  an  inherently  nonlinear  process.  The  limitations  of  linear 
theory are examined using laboratory experiments, numerical simulations and theory.  
 Boundary layer separation is shown to limit the amplitude of waves generated by 
steep topography.  The evolution of moderately large amplitude waves is shown to 
change qualitatively through weakly nonlinear interactions between the waves and 
the  mean  flow  that  they  induce  (their  ``Stokes  drift'').  In  particular,  hydrostratic 
atmospheric waves are shown to break tens of kilometers higher in the atmosphere 
than  predicted  by  linear  theory.  Implications  for  the  parameterization  of  internal 
waves in General Circulation Models are discussed.
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