
Forming Wind 
Earth is mostly rock or land, with three-fourths of its sur-

face covered by a relatively thin layer of water, the oceans.
These two areas strongly influence global wind systems.
Uneven heating of Earth’s surface by the Sun causes some areas
to be warmer than others. Recall that warmer air expands,
becoming lower in density than the colder air. This causes air
pressure to be generally lower where air is heated. Wind is the
movement of air from an area of higher pressure to an area of
lower pressure.

Heated Air Areas of Earth receive different amounts of radia-
tion from the Sun because Earth is curved. Figure 15 illustrates
why the equator receives more radiation than areas to the north
or south. The heated air at the equator is less dense, so it is dis-
placed by denser, colder air, creating convection currents.

This cold, denser air comes from the poles, which receive less
radiation from the Sun, making air at the poles much cooler. The
resulting dense, high-pressure air sinks and moves along Earth’s
surface. However, dense air sinking as less-dense air rises does not
explain everything about wind.

Air Movement

■ Explain why different latitudes
on Earth receive different
amounts of solar energy.

■ Describe the Coriolis effect.
■ Explain how land and water sur-

faces affect the overlying air.

Wind systems determine major
weather patterns on Earth.

Review Vocabulary
density: mass per unit volume

New Vocabulary
• Coriolis effect • sea breeze

• jet stream • land breeze

Sun Rays

Sun Rays

Sun Rays

Equator

North Pole

South Pole

Figure 15 Because of Earth’s curved
surface, the Sun’s rays strike the equator
more directly than areas toward the
north or south poles.

Each square meter of 
area at the equator 
receives more energy from the Sun than 
each square meter at the poles does.    

Near the poles,  
the Sun's energy 
strikes Earth at an angle,  spreading 
out the energy received over a larger 
area than near the equator.

(t)Dan Guravich/Photo Researchers, (b)Bill Brooks/Masterfile
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The Coriolis Effect What would happen if you threw a ball
to someone sitting directly across from you on a moving merry-
go-round? Would the ball go to your friend? By the time the ball
got to the opposite side, your friend would have moved and the
ball would appear to have curved.

Like the merry-go-round, the rotation of Earth causes mov-
ing air and water to appear to turn to the right north of the
equator and to the left south of the equator. This is called the
Coriolis (kohr ee OH lus) effect. It is illustrated in Figure 16.
The flow of air caused by differences in the amount of solar
radiation received on Earth’s surface and by the Coriolis effect
creates distinct wind patterns on Earth’s surface. These wind
systems not only influence the weather, they also determine
when and where ships and planes travel most efficiently.

Global Winds
How did Christopher Columbus get from Spain to the

Americas? The Nina, the Pinta, and the Santa Maria had no
source of power other than the wind in their sails. Early sailors
discovered that the wind patterns on Earth helped them navi-
gate the oceans. These wind systems are shown in Figure 17.

Sometimes sailors found little or no wind to move their sail-
ing ships near the equator. It also rained nearly every afternoon.
This windless, rainy zone near the equator is called the dol-
drums. Look again at Figure 17. Near the equator, the Sun heats
the air and causes it to rise, creating low pressure and little wind.
The rising air then cools, causing rain.

What are the doldrums?

Figure 16 The Coriolis effect
causes moving air to turn to the
right in the northern hemisphere
and to the left in the southern
hemisphere.
Explain What causes this to
happen?

Actual path of wind
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Path of wind 
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Topic: Global Winds  
Visit for Web
links to information about global
winds. 

Activity Make a model of Earth
showing the locations of global
wind patterns.

green.msscience.com

514-S3-MSS05_G7NA  8/16/04  2:31 PM  Page 440



NGS TITLE

Figure 17

VISUALIZING
GLOBAL WINDS
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TRADE WINDS Air
warmed near the equa-
tor travels toward the
poles but gradually cools
and sinks. As the air
flows back toward the
low pressure of the dol-
drums, the Coriolis
effect deflects the sur-
face wind to the west.
Early sailors, in ships like the one above, relied on
these winds to navigate global trade routes.

C

The Sun’s uneven heating of Earth’s surface
forms giant loops, or cells, of moving air.
The Coriolis effect deflects the surface winds

to the west or east, setting up belts of prevailing
winds that distribute heat and moisture around
the globe.
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DOLDRUMS Along the
equator, heating causes air to
expand, creating a zone of low
pressure. Cloudy, rainy weather,
as shown here, develops almost
every afternoon.

B

POLAR EASTERLIES
In the polar regions,
cold, dense air sinks
and moves away from
the poles. Earth’s rota-
tion deflects this wind
from east to west.

D

WESTERLIES Near 30° north and south
latitude, Earth’s rotation deflects air from west
to east as air moves toward the polar regions.
In the United States, the westerlies move
weather systems, such as this one along the
Oklahoma-Texas border, from west to east.
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(cw from top)Gene Moore/PhotoTake NYC/PictureQuest, Phil Schermeister/CORBIS, Joel W. Rogers, Kevin Schafer/CORBIS
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Surface Winds Air descending to Earth’s surface near 30°
north and south latitude creates steady winds that blow in trop-
ical regions. These are called trade winds because early sailors
used their dependability to establish trade routes.

Between 30° and 60° latitude, winds called the prevailing
westerlies blow in the opposite direction from the trade winds.
Prevailing westerlies are responsible for much of the movement
of weather across North America.

Polar easterlies are found near the poles. Near the north
pole, easterlies blow from northeast to southwest. Near the
south pole, polar easterlies blow from the southeast to the
northwest.

Winds in the Upper Troposphere Narrow belts of strong
winds, called jet streams, blow near the top of the troposphere.
The polar jet stream forms at the boundary of cold, dry polar air
to the north and warmer, more moist air to the south, as shown
in Figure 18. The jet stream moves faster in the winter because
the difference between cold air and warm air is greater. The jet
stream helps move storms across the country.

Jet pilots take advantage of the jet streams. When flying east-
ward, planes save time and fuel. Going west, planes fly at differ-
ent altitudes to avoid the jet streams.

Local Wind Systems 
Global wind systems determine the major weather patterns

for the entire planet. Smaller wind systems affect local weather.
If you live near a large body of water, you’re familiar with two
such wind systems—sea breezes and land breezes.

Warm air

Cold air

Polar jet stream
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Flying from Boston to Seattle may take
30 min longer than flying from Seattle
to Boston.
Think Critically Why would it take longer
to fly from east to west than it would from
west to east?

Figure 18 The polar jet stream
affecting North America forms
along a boundary where colder
air lies to the north and warmer
air lies to the south. It is a swiftly
flowing current of air that moves
in a wavy west-to-east direction
and is usually found between
10 km and 15 km above Earth’s
surface.

Bill Brooks/Masterfile
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Self Check
1. Conclude why some parts of Earth’s surface, such as the

equator, receive more of the Sun’s heat than other
regions.

2. Explain how the Coriolis effect influences winds.

3. Analyze why little wind and much afternoon rain occur
in the doldrums.

4. Infer which wind system helped early sailors navigate
Earth’s oceans.

5. Think Critically How does the jet stream help move
storms across North America?

Summary
Forming Wind

• Warm air is less dense than cool air.

• Differences in density and pressure cause air
movement and wind.

• The Coriolis effect causes moving air to appear
to turn right north of the equator and left
south of the equator.

Wind Systems

• Wind patterns are affected by latitude.

• High-altitude belts of wind, called jet streams,
can be found near the top of the troposphere.

• Sea breezes blow from large bodies of water
toward land, while land breezes blow from
land toward water.

Sea and Land Breezes Convection currents over areas
where the land meets the sea can cause wind. A sea breeze,
shown in Figure 19, is created during the day because solar radi-
ation warms the land more than the water. Air over the land is
heated by conduction. This heated air is less dense and has lower
pressure. Cooler, denser air over the water has higher pressure
and flows toward the warmer, less dense air. A convection cur-
rent results, and wind blows from the sea toward the land. The
reverse occurs at night, when land cools much more rapidly
than ocean water. Air over the land becomes cooler than air over
the ocean. Cooler, denser air above the land moves over the
water, as the warm air over the water rises. Movement of air
toward the water from the land is called a land breeze.

How does a sea breeze form?

Figure 19 These daily winds
occur because land heats up and
cools off faster than water does.

During the day, cool air from
the water moves over the land,
creating a sea breeze. At night,
cool air over the land moves
toward the warmer air over the
water, creating a land breeze.
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6. Compare and contrast sea breezes and land breezes.

green.msscience.com/self_check_quiz
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