
Atmospheric Heatin
E X E R C I S E

The quantity of radiation from the Sun that strikes the
outer edge of Earth's atmosphere at any one place is
not constant but varies with the seasons. This exercise
examines, step by step, what happens to solar radia
tion as it passes through the atmosphere, is absorbed
at Earth's surface, and is reradiated by land and water
back to the atmosphere (Figure 13.1). Investigating the
journey of solar radiation and how it is influenced and
modified by air, land, and water will provide a better
understanding of one of the most basic weather ele
ments, atmospheric temperature.

Objectives
After you have completed this exercise, you should be
able to:

1. Explain how Earth's atmosphere is heated.
2. Describe the effect that the atmosphere has on

absorbing, scattering, and reflecting incoming
solar radiation.

3. List the gases in the atmosphere that are respon
sible for absorbing long-wave radiation.

4. Explain how the heating of a surface is related to
its albedo.

5. Discuss the differences in the heating and cooling
of land and water.

6. Summarize the global pattern of surface temper
atures for January and July.

7. Describe how the temperature of the atmosphere
changes with increasing altitude.

8. List the cause of a surface temperature inversion.
9. Determine the effect that wind speed has on the

windchill equivalent temperature.

Materials
calculator
colored pencils

Figure 13.1
J. Tarbuck)

Solar radiation and atmospheric heating. (Photo by E.

Materials Supplied by Your Instructor

light source
black and silver

containers
two thermometers

wood splints
beaker of sand
beaker of water

Terms
solar radiation
greenhouse

effect
terrestrial

radiation

albedo
environmental

lapse rate
temperature

inversion

isotherm
windchill

equivalent
temperature
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