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~ Radiation may bounce off an object and return to where it
came from (reflection) or be redirected at many different
angles (scattering).



~ The determining factors in whether radiation will be
absorbed, transmitted, reflected, or scattered are the
wavelength of the radiation, and the size and properties of
the object the radiation is striking. 
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~ The atmosphere is quite
transparent to solar radiation,
allowing ~50% to be transmitted
and reach the surface.

~ 30% is reflected or scattered
back into space by the gases,
aerosols, clouds, and surface,
while 20% is absorbed by
atmospheric gases and clouds.
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~ In the atmosphere, aerosols and gases
scatter light from the Sun explaining why
shadows are never pitch black.
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absorbs and emits all possible wavelengths
for its temperature.
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spectrum, making life possible on
Earth.



~ O2 and O3 are the only gases with
any absorptivity in the visible band,
allowing this largest fraction of the
Sun’s radiation be mostly    
transmitted through the
atmosphere.
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~ Thus, most incoming solar radiation
is transmitted through the
atmosphere to the ground and
solar radiation is not an effective
heater of the atmosphere.
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~ Carbon dioxide, and water vapor,
are the best absorbers in this area
of the spectrum, but oxygen,
ozone, and nitrogen also contribute.
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~ If the Earth had no atmosphere,
the planet would have an
average temperature around
freezing.
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emitted by the Earth, and then
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~ This natural, and necessary for life,
phenomenon is known as the
greenhouse effect, and water vapor
and carbon dioxide as greenhouse
gases.
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~ Because of the unchecked
burning of fossil fuels,     
CO2 has rapidly increased.

~ The increased CO2 is
warming the atmosphere
and increasing the
amount of water vapor
the atmosphere can hold,
potentially further
increasing the
greenhouse effect. 
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~ Thick clouds reflect radiation back into
space, whereas thin clouds transmit
radiation, which warms the Earth and
then traps longwave radiation emitted.
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~ Recall, for every 100 units of
incoming solar radiation, 30 units
are reflected back into space, 20
units are absorbed by clouds, and 50
units are absorbed by the surface.





~ To keep the surface the same temperature, it must lose
(re-emit) 50 units, with 20 units going to longwave
radiation, 23 units to evaporation, and 7 units to   
convection and conduction.
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so there are 70 units to lose: 58 units are emitted to space
by the atmosphere, and 12 units escape directly from the
ground through the “atmospheric window”. 
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~ The tropics receive more solar radiation than is lost to space,
while the polar regions lose more radiation than is received.



~ The radiation balance (and the temperature) of a location
varies with cloud cover, atmospheric composition, and most
important, Sun angle.
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