7 \mmw// i
{IZAEINN 1
H
' ' 7 5 % % %

AL AL INOYAOIITI AL T




Power from the Sun

The sun’s Power output is roughly
3.825 x 1026 Watts. (J/s)

If the earth is 1.496 x 10m from the
sun, how many Watts of power hit every
m?2 at the surface of the earth’s
atmosphere?
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Seasonal Changes in Earth’s Orbit

Arctic Circle
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Figure 1.5 So why do we have seasons?
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Sun Incidence Angle

i

Duxbt n
©wew . Results in unequal amounts of

solar radiation incident on the
atmosphere at different latitudes

« Tropics receive more heat than
higher latitudes
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Variations

» Earth’s elliptical orbit:

— Equinox precession — 22,000 year period

— Eccentricity variations — 100,000 year period
 Earth’s tilt:

— 23.5° now

— Varies from 22° to 24.5° - 41,000 year period
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Heat Flux and Incident Angle

Solar Insolation as a Function
of Incidence Angle

Online Animation Version
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Variations in Heating with Latitude

Solar Insolation Variations with Latitude

Online Animation Version
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Incident Angle Problem

What is the solar power that hits the surface of
the atmosphere above us (33° latitude) at the
Summer and Winter Solstices?

Remember the solar constant is 1360 W/m2 and
the earth’s tilt is 23.5°.

Now do the same for the North Pole.
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Global Average Heat Flux

North Pole
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Unequal Heating

(Average over a year)

(Garrison)
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Atmospheric Convection

Assuming no Caoriolis Effect!

Atmospheric Circulation
Global Winds

Online Animation Version
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Atmospheric Circulation
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Solar Radiation
Georgetown, SC
2/1/06 - 2/5/06

Incident Radiation (W/nm"2
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