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Rate	of	kinetic energy
dissipation

Nature	Geoscience 2012
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Lee	wave emission ->		resonant interaction		->	inertial waves (2D	topography)
-Nikurashin and	Ferrari,	2010	.
-Labreuche,	LeSommer Staquet,	submitted.

Vortex	wakes behind 3D	topography +	baroclinic instability
-Nikurachin et	al.	2012

Processes of	vertical	momentum transport
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Froude	number F=U/(aN)
Low Froude	number <1:
initial	wake 2D	horizontal	below h=aF from the	top,	
such that U/(hN)=1						(Drazin 1961,	Voisin	2007)

From Hunt	and	Snyder	(1980)

Wave-eddy splitting
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Moderate Re=Ua/n=1300
Lateral confinement	 (a=6.5	cm,	flume width 40	cm)
No	background	 rotation

F=0.13
(based on	
sphere radius)
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Fr=1.2

Fr=2.5

Fr=4.3
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Coriolis	platform
Ø 1960 Construction as a physical model of 

the English channel (tidal energy project)

Ø 1985 Rénovation as a rotating tank

1er ISSF à Novosibirsk, 1972

Gabriel	
Chabert	
d’Hières
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Coriolis	platform

1996: Adam Fincham hired, 
development of PIV, turbulence.
1999: my arrival, Emil director of LEGI.
2003: new instrumentation carriage
2011: démolition 
2012-14: construction Coriolis II
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Experimental device:	one	mountain wake

91	cm

13	m
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Experimental set-up with 18	mountains
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Laser	sheet with
vertical	scan
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Froude	number Fr=U0/(hN)=	2U0/(aN)
Rossby number Ro=U0/(Df)
Reynolds	number Re=U0h/n=6 000-24 000 

Coriolis	parameter
f=2W=0.188	s-1

Ro=∞
(no	rotation)

U0=3	cm/s

U0=6	cm/s

U0=9	cm/s

U0=12	cm/s

Non-dimensional numbers

Buoyancy frequency:
N=0.48	s-1

N/f=2.5
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Waves:	streamwise velocity fluctuations,	z=60	cm

Linear theory
(adapted from
Voisin	2007)

uq (cm/s)

r-r0(cm)

r0q(cm)

rescaled polar	coordinates

cut at	r=r0(cm)
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Waves with Ro=0.5:	streamwise velocity
fluctuations,	z=60	cm

rescaled polar	coordinates uq (cm/s)

r-r0(cm)

r0q(cm)

cut at	r=r0(cm)

anticyclonic side

cyclonic side
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Vorticity field z=10	cm

No	rotation																														Ro=0.68

Atmosphere:	
Madeira	Island
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Mean velocity decay 18	mountains:	no	rotation	
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Mean velocity decay 18	mountains:	with rotation	
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Conclusions	

Ø Wave-vortex	splitting confirmed (agreement	with linear theory of	Voisin	2007)

Ø Shorterwaves and	transverse	asymmetry observedwith rotation	(theory?)

Ø Periodic vortex	sheddingobserved onlywith rotation

Ø Topographicdrag	remains localised to	the	lower layers in	the	absence	of	

rotation

Ø Vertical	transmission	with rotation,	no	hint of	inertial oscillations:		theory of	

turbulent	transport	need for	Fr≃1	and	Ro≃1	


