
Maintenance of the mean kinetic energy in the global ocean!
by the barotropic and baroclinic energy routes!
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Output of 0.1-deg global MOM is diagnosed ….!

Classical Debate: !
          Dynamics of the Antarctic Circumpolar Current:!
          Munk and Palmen (1951, inviscid theory)!
          Stommel (1957, viscid theory)!

Future Direction:!
         Separation of Gulf Stream / Kuroshio!
         Horizontal Viscosity in OGCMs:!
         Biharmonic (cosmetic) or Laplacian (physical)!

         z-coordinate models (friction at subsurface side walls)!
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Modification of the energy diagram of  Holland (1975) and  Ivchenko et al. (1997)!



Vertical component of Barotropic velocity!

could be called!
the work of JEBAR:�

Joint Effect Baroclinicity!
and Bottom Relief (Sarkisian and Ivanov, 1971)!
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Momentum balance of !
Antarctic Circumpolar Current!
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(Sarkisian and Ivanov, 1971)!
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ACC as an inviscid sloped-bottom model (Munk & Palmen, 1951)!
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ACC as a viscid flat-bottom model (Stommel, 1957)!



   An OGCM for the Earth Simulator (MOM3)!

•"Horizontal resolution of 0.1 x 0.1 deg in a semi-global domain!
•"Climatological atmospheric forcing from NCEP/NCAR reanalysis!
•"Horizontal Friction is biharmonic!

Analysis!

1." Annual mean fields for 6 years (46th-51th)!
2." 3-day snapshots used to calculate the Reynolds stress!

Masumoto et al. (2004)!
Sasai et al. (2004)!

Purpose!

•" Compare JEBAR and the frictional effects!
•" Compare the barotropic and baroclinic energy routes!
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ACC as a viscid flat-bottom model (Stommel, 1957)!
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Summary�
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Thank you�















Theories for the barotropic dynamics of ACC!
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Theories for the barotropic dynamics of ACC!



Barotropic Momentum !

Barotropic Vorticity!

Joint Effect Baroclinicity!
and Bottom Relief (JEBAR)!
(Sarkisian and Ivanov, 1971)!
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