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fronts en écoulements géophysiques
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 Baroclinic instability Experiments
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Hart 1979 Ann Rev.; Mundt 1995
Lovegrove et al. 2000, Williams et al. 2005
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Motivations: 

- d’autres instabilités ?

moyen échelle
petites échelles 
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Modélisation plus réaliste : 
- interface avec stratification continue 
   entre deux fluides miscibles

- grand cuve permettant (facteur 8 fois plus grande)
plus grande gamme d’échelles

- approche d’écoulements peu profonde

Motivations: 

- d’autres instabilités ?
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axisymmetric KH -Hölmböe Rossby Kelvin

baroclinic instability baroclinic instability mixed irregular waves + vortices

Ω ––> increasing (Bu decreasing, d increasing)TOP VIEW
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Williams et al. 2005
fluides immiscibles

petite cuve
pas peu profonde

 dissipation

Regime diagram
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Rossby Kelvin instability

Doppler shift
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Hölmböe or Kelvin Helmholtz instability 

cph

cph

Hölmböe:  retrograde phase speed:  – ∆Ω !
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KH:  advected by the mean flow   

Hölmböe or Kelvin Helmholtz instability 
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Hölmböe:  retrograde phase speed:  – ∆Ω !

R =
�u
�⇢

Monday, June 18, 12



 Hölmböe instability
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Hölmböe

KH or stable

R>2 Hölmböe

Ri =
g02�v
(�U)2

R = JR

Alexakis 
2005, 2009

R =
�u
�⇢

J

R

R=2

KH

and observation  of retrograde 
phase speed:  – ∆Ω

Hölmböe

Monday, June 18, 12



Conclusions

  Observation : instabilité Rossby-Kelvin au laboratoire 
          
  Instabilité Holmboe. 
             
                  ---- examples géophysiques…

  Importance des conditions de l’interface pour la dynamique des fronts

Perspectives : 

Effet de Schmidt (Prandtl) sur Holmböe et RK 

Diagramme 3D, parametres  (Ro, Bu, et d) 

Flor et al JFM 2011, Préparation: Scolan et al, AGU-Geopress 2012 , PoF 2012, JFM 2013.
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Conclusions

  Observation : Rossby-Kelvin instability 
      Influence of inteface dynamics on this instability
    
     Holmboe waves & KH. 

 Relevance of interface dynamics for instability selection

 Competition between BI and RK ? 
 Effect of interface thickness on growth
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Experimental set-up
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