
What we can learn about the ocean 
in a 60 x 60 x 60 cm3 tank

Claudia Cenedese 
Woods Hole Oceanographic Institution

ccenedese@whoi.edu NSF-0081756



Outline

• Oceanic vortices

• Laboratory vortices:

- Self propagating

- Advected by a background flow

• Vortex collision with a seamount

• Comparison of laboratory results with 

oceanic observations



Richardson and Tychensky (1998)

Meddy collision with one island





Schwierz & Davies (2003)

Atmospheric Cyclone colliding with Greenland



Vortex generation: the “ice cube” technique

Whitehead et al. (1990)
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Experimental apparatus: self-propagating



Self propagating vortex
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N.B.: for Meddies a β=1.57 10-13 cm-1s-1 is equivalent in the lab to s = 0.05



Vortex westward drift

Cushman-Roisin (1994)
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Self propagating: Barotropic flow
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Experimental apparatus: background flow



Background flow



Background flow



Aguilar and Sutherland (2006)

Other applications of a background flow



Sorrocco Island 

“Lab” Island 

http://www.engineering.uiowa.edu/~cfd/gallery/vortex.html

The “Reynolds number issue”

http://www.earthasart.gsfc.nasa.gov

Re ~ 100

Re ~ 107



Cenedese (2002)

Adduce & Cenedese (2004)

cross sectional geometry

height

sloping sidewalls

right vertical cylinder

two islands

islands chain

Cenedese et al. (2005)

Tanabe & Cenedese (2007)
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Influence of sloping side walls: motivations



South and Central collisions: Y/R ≤ 0



South and Central collisions: Y/R ≤ 0
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Circulation around a circular cylinder
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Circulation around a circular and elliptical cylinder
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Bifurcation occurs for:
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Advected by background 
flow (diamonds):

(Cenedese, 2002)

Self-Propagating (triangles):Re Ls=
v max

ν

Bifurcation occurs for:
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Fratantoni and Glickson (2002)

North Brazil Current ring collision 

with multiple islands



(Cenedese et al, 2005)

Vortex collision with two islands:

Geometry of the interaction



Dipole formation



Dipole formation



Comparison with observations



(Cenedese et al, 2005)

Comparison with observations
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Throw an ice cube in a rotating tank…..it is fun!

… and … you can learn something about the ocean….

THANK YOU!

Conclusions 


