
E X E R C I S E

Atmospheric Moisture,
Pressure, and Wind

By observing, recording, and analyzing weather condi
tions, meteorologists attempt to define the principles
that control the complex interactions that occur in the
atmosphere (Figure 14.1). One important element, tem
perature, has already been examined in Exercises 12
and 13. However, no analysis of the atmosphere is com
plete without an investigation of the remaining vari
ables—humidity, precipitation, pressure, and wind.

This exercise examines the changes of state of
water, how the water vapor content of the air is meas
ured, and the sequence of events necessary to cause
cloud formation. Global patterns of precipitation, pres
sure, and wind are also reviewed. Although the ele
ments are presented separately, keep in mind that all
are very much interrelated. A change in any one ele
ment often brings about changes in the others.

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

1. Explain the processes involved when water
changes state.

2. Use a psychrometer or hygrometer and appropri
ate tables to determine the relative humidity and
dew-point temperature of air.

3. Explain the adiabatic process and its effect on
cooling and warming the air.

4. Calculate the temperature and relative humidity
changes that take place in air as the result of adi
abatic cooling.

5. Describe the relation between pressure and wind.
6. Describe the global patterns of surface pressure

and wind.

Figure 14.1 Developing storm clouds. (Photo by E. J. Tarbuck)

Materials Supplied by Your Instructor

Materials
calculator ruler colored pencils

psychrometer or hygrometer hot plate
beaker, ice, thermometer thumbtacks
barometer cardboard
atlas tape

Terms
water vapor relative humidity psychrometer/
evaporation saturated hygrometer
precipitation dew-point condensation
latent heat temperature nuclei
dry adiabatic rate equatorial low Coriolis effect
wet adiabatic rate subtropical high trade winds
atmospheric subpolar low westerlies

pressure anticyclone polar easterlies
barometer cyclone monsoon
isobar wind
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