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� Expressing Newton's laws for a fluid on a rotating sphere

� Consequence of scale (Rossby Number) gives geostrophic  and higher 
approximations for wind in terms of pressure (or geopotential)

� Variation of wind with height
� In free atmosphere ± ªthermalº wind
� In boundary layer, eddy friction, and Ekmann spiral

� Circulations in the tropics (introduced via ªdishpanº results)

� Notions of vorticity, divergence, and potential vorticity

� Use of those concepts in 
� Rossby waves (2-D and 3-D) 
� Cyclone waves
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� Radius: 6052 km

� Surface Gravity 8.9 m/s�

� Rotation Period: 243 Earth 

Days (retrograde)

� Orbit Period: 225 Earth Days

� Length of Solar Day: 113 

Earth Days

� Surface Temperature: 465� C

� Surface Pressure: 90 bar
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Atmosphere rotates 
with a period of 4 
days!

From:
Mayr, Harris (1983): Quasi-
axisymmetric circulation and 
superrotation in planetary 
atmospheres.
Astronomy and Astrophysics 
121, 124-136.
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Introduce eddy diffusion coeff.
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� Steady unaccelerated flow
� Uniform geostrophic wind in vertical and horizonal
� Variations of density small in bottom km
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