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� f-plane and β-plane

� Systematic use of geostrophic equation

� The Stream Function

� Quasi-geostrophic potential vorticity
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� Both use tangent plane approx.

� For f-plane, f=constant=fo

� For β-plane, f is made a linear function of y
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We  had
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We shall treat adiabatic motion 0=
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Dθ
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Write Γ−=
∂
∂
p

T θ
θ (measure of static stability)

replace Γ
0

Γwith its area average,
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and replace horizontal velocity components 

with geostrophic approximations:-
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The complete evolution of the flow is governed 

by the two equations 

p
fv

y
v

x
u

t
gp

p

gg ∂
∂=+∇





∂
∂+

∂
∂+

∂
∂ ϖβψ

0

2

0

0

0 =Γ+
∂
∂







∂
∂+

∂
∂+

∂
∂ ϖψ

pf

R

py
v

x
u

t
p

gg



 
Atmospheric Dynamics 

����
������	���
��������
���
$�	�
�
��

0=





∂
∂+

∂
∂+

∂
∂

g

p

gg q
y

v
x

u
t

Eliminating ω from previous two gives

where
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Primitive eq'ns with selective approximations

� Horizontal winds replaced by geostrophic winds

� Basic-state static stability as function of vertical 

coordinate only

Appropriate for extra-tropical, synoptic-scale 

systems

Also called: pseudogeostrophic or geostrophic 

approximation


