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Temperature variation on the surface of the Earth
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Pressure variation on the surface of the earth
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The governing dynamics of atmospheric air flow

1. Equation of continuity
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Equation of continuity

P = Air density
v = Velocity of air
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Equation of continuity

cp
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Here,
P = Air density
» = Velocity of air

Thermodynamic equation

DY
C‘,‘F——V"I'—V'J

Here,
Diio! +v-V = Material derivative

Dt ot

¢, = Specific heat of air
J = Heat flux
T = Temperature
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Momentum equation

D i
The Navier-Stokes equation: rJ'D—‘r =—Vp+f

Where,
P = Pressure
S = All other forces

Force,f = pg—-2QXv+D

e

Gravitational force Coriolis force Frictional force

Where,
£ = Gravitational acceleration
Q2 = Angular velocity of earth
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Resultant wind flow

Polar easterlies  Polar high
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Coriolis Effect — where from?
Fc,' — —2 m Q X v
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Coriolis Effect — on Earth frame

Clockwise winds in Northern Hemisphere
Counterclockwise winds in Southern Hemisphere
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Coriolis Effect — on Earth frame

Clockwise winds in Northern Hemisphere
Counterclockwise winds in Southern Hemisphere
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Coriolis Effect — cyclone

Blue: Pressure-gradient force
Red: Coriolis force
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Coriolis Effect — cyclone
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Blue: Pressure-gradient force
Red: Coriolis force
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Coriolis Effect — cyclone

Blue: Pressure-gradient force
Red: Coriolis force

Pirsa: 13080039 Page 16/19



Mathematical argument

DU 1
7_—2‘?xv 5V P+g+F

Coriolis
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Mathematical argument

Friction

»
—DU=—ZQ><U—%VP+g+F
e s \

Coriolis Gravity
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