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Atmospheric Dynamics



Main structure of course

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 — “thermal” wind

*® In boundary layer, eddy friction, and Ekmann spiral
Circulations in the tropics (introduced via “dishpan” results)
Notions of vorticity, divergence, and potential vorticity

Use of those COﬂCGptS " Atmospheric Dvnamics
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Newton’s Laws on
sphere
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Effect of rotating

frame
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Rossby No. and
geostrophy

Rossby number, R, is the ratio of typical values of the relative
acceleration and Coriolis acceleration

R, = (U2/L)/(fU) = U/(Lf)
U=10ms", L=1000km, f~10* gives R.=1/10

Definsatad\asaelohicwanglio d6eavhich s.c.f. exactly

balances s.p.g.f.
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Higher approx to true wind can be found from the pressure field if
acceleration can be estimated

edirectly (as in gradient wind — steady circular flow)

by using geostrophic approxifiatiiicit & terms for acceleration
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Thermal wind

_ _ 8
V=V, ~V, —7k D(Dpzz — Dpzl)
=2 k00,
f
RT
7=
8 P>



Eddy friction
f sdt s'=s5-s




Ekmann Spiral
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Vorticity
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Potential vorticity»
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Flow over mountain
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f-plane and f-plane
approximations
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The Quasi-geostrophic
equations
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