Atmospheric Convection

Figure 2: Hadley Cell Circulation
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Hadley cells are similar to
Equator

convection 1n Earth’s mantle.



Sunlight Drives Hadley Cells

HADLEY CELL CIRCULATION
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This 1s how clouds form!
(hot moist air rises, cools,
and water droplets
precipitate out).




Atmospheric Convection

Exosphere
heated by solar UV and X
rays, fast-moving gas
molecules can escape 10
space
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Prevailing Winds

Hadley cells do not flow solely North-South - they get deflected
to the East and West by the Coriolis Force.

Planets with faster rotation have more deflection, and the single
Hadley cells breaks into several independent ones.

Figure 5,36 /




Hadley Cells and Surface Winds
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World Climate

Rainforests occur where air 1s forced upward - 1t cools,

clouds form, and rain falls.

Deserts occur when cool dry air descends - no clouds form.
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Earth has 24 Hour Rotation

3 Hadley Cells

Earth’s Radius
How Hurricanes get North of Equator
to the US



Hadley Cells on Venus

What are Hadley Cells?
Convection!

On a slowly-rotating
planet like Venus, there 1s
one Hadley cell in the N.
hemisphere and one 1n the
South.

Hadley Cells Poleward transport

of Warm Air

Incident
Sunlight

Hadley Cell
(transports heat away Upper Atmosphere
from subsolar point) rotates in 4 Earth Days



Hadley Cells on Jupiter

On a rapidly rotating

planet like Jupiter, there
are about six Hadley cells
per hemisphere




Belts and Zones

zone belt

’
) | » " The Coriolis effect diverts winds.
Rising air forms white
No cloud or BION X GIORG. Snow depletes air of ammonia.
snow in
descending air;
clouds below
are visible.

(a) _ammonium hydrosulfide cloud

Belts are warm,
red, low-altitude
clouds.

_ Zones are cool, ¥
- white, high-
altitude clouds.

(b)
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Belts (downtflow) and

Zones (upwelling air)
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Hadley Cells on Earth
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Hurricane Formation
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Hurricanes!

» Hurricanes!
=100 mph winds
- cyclone motion

- aimed at U.S.



Are Hurricanes Damaging?




How Does a
Hurricane Work?§

UPPER LEVEL
OUTFLOW

cal convection system.
irm sea water leads to
pist air and a power
rce for the hurricane.
naway condensation!
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Hurricane interference




Hurricanes - Atlantic, Eastern Pacific

Typhoon - Western Pacific
All are called Tropical Cyclones

Hurricane, Typhoon, Cyclone?
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Jupiter Red Spot 1s a giant
spinning Hurricane!




The Red Spot 1s ~ 8km
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