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"SECTION

READING WARM-UP

Objectives

@ Explain the relationship between air
. . p -
pressure and wind direction.

@® Describe global wind patterns.

@ Explain the causes of local wind
patterns.

Terms to Learn
wind

westerlies
Coriolis effect trade winds
polar easterlies jet stream

READING STRATEGY

Prediction Guide Before reading this
section, write the title of each heading
in this section. Next, under each head-

ing, write what you think you will learn, |

wind the movement of air caused
by differences in air pressure

Figure 1 In 1992, Hurricane
Andrew became the most

destructive hurricane in U.S. history.

The winds from the hurricane
reached 264 km/h.
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Global Winds and
Local Winds

If you open the valve on a bicycle tube, the air rushes out,
Why? The air inside the tube is at a higher pressure than
the air is outside the tube. In effect, letting air out of the
tube created a wind.

Why Air Moves

The movement of air caused by differences in air pressure is
called wind. The greater the pressure difference, the faster the
wind moves. The devastation shown in Figure 1 was caused by
winds that resulted from extreme differences in air pressure,

Air Rises at the Equator and Sinks at the Poles

Differences in air pressure are generally caused by the unequal
heating of the Earth. The equator receives more direct solar
energy than other latitudes, so air at the equator is warmer
and less dense than the surrounding air. Warm, less dense air
rises and creates an area of low pressure. This warm, rising
air flows toward the poles. At the poles, the air is colder and
denser than the surrounding air, so it sinks. As the cold air
sinks, it creates areas of high pressure around the poles. This
cold polar air then flows toward the equator.

The Atmosphere



9 " Figure 2 The uneven heating
of the Earth produces pressure
belts. These belts occur at
about every 30° of latitude.

.
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Pressure Belts Are Found Every 30°

You may imagine that wind moves in one huge, circular pat-
- tern from ‘the poles to the equator. In fact, air travels in many
large, circular patterns called convection cells. Convection cells
are separated by pressure belts, bands of high pressure and low
pressure found about every 30° of latitude, as shown in Figure 2.
As warm air rises over the equator and moves toward the
poles, the air begins to cool. At about 30° north and 30° south
latitude, some of the cool air begins to sink. Cool, sinking air
causes high pressure belts near 30° north and 30° south latitude.
cool air flows back to the equator, where it warms and
, again. At the poles, cold air sinks and moves toward the
or. Air warms as it moves away frqm the poles. Around
° north and 60° south latitude, the warmer air rises, which
es a low pressure belt. This air flows back to the poles.
28 Why does sinking air cause areas of high
endix for answers to Reading Checks.)

Section 3  Global Winds and Local Winds 51



Earth's
rotation

) Path of wind without Coriolis effect
== Approximate path of wind

Figure 3 The Coriolis effect in
the Northern Hemisphere causes
winds traveling north to appear
to curve to the east and winds
traveling south to appear to
curve to the west.

Coriolis effect the apparent curv-
ing of the path of a moving object
from an otherwise straight path due
to the Earth’s rotation

polar easterlies prevailing winds
that blow from east to west between
60° and 90° latitude in both
hemispheres

westerlies prevailing winds that
blow from west to east between 30°
and 60° latitude in both hemispheres

trade winds prevailing winds
that blow east to west from

30° |atitude to the equator in both
hemispheres
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The Coriolis Effect

As you have learned, pressure differences cause air to
move between the equator and the poles. But try spin.
ning a globe and using a piece of chalk to trace a straight
line from the equator to the North Pole. The chalk line
curves because the globe was spinning. Like the chalk
line, winds do not travel directly north or south, because
the Earth is rotating. The apparent curving of the path
of winds and ocean currents due to the Earth’s rotation
is called the Coriolis effect. Because of the Coriolis effect
in the Northern Hemisphere, winds traveling north curve
to the east, and winds traveling south curve to the west,
as shown in Figure 3.

Global Winds

The combination of convection cells found at every 30° of
latitude and the Coriolis effect produces patterns of air circula-
tion called global winds. Figure 4 shows the major global wind
systems: polar easterlies, westerlies, and trade winds. Winds
such as easterlies and westerlies are named for the direction
from which they blow.

Polar Easterlies

The wind belts that extend from the poles to 60° latitude
in both hemispheres are called the polar easterlies. The polar
easterlies are formed as cold, sinking air moves from the poles
toward 60° north and 60° south latitude. In the Northern
Hemisphere, polar easterlies can carry cold arctic air over the
United States, producing snow and freezing weather.

Westerlies

The wind belts found between 30° and 60° latitude in both
hemispheres are called the westerlies. The westerlies flow toward
the poles from west to east. The westerlies can carry moist air
over the United States, producing rain and snow.

Trade Winds ;

In both hemispheres, the winds that blow from 30° latitude
almost to the equator are called trade winds. The Coriolis
effect causes the trade winds to curve to the west in both
hemispheres. Early traders used the trade winds to sail from
Europe to the Americas. As a result, the winds became known
as “trade winds.”

Reading (@[l 4 If the trade winds carried traders from Europe
to the Americas, what wind system carried traders back to Europe?

The Atmosphere
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The Doldrums

The trade winds of the Northern and Southern Hemispheres
meet In an area around the equator called the doldrums. In the
doldrums, there is very little wind because the warm, rising

air creates an area of low pressure. The name doldrums means
“dull” or “sluggish.”

The Horse Latitudes

At about 30° north and 30° south latitude, sinking air creates
an area of high pressure. The winds at these locations are
weak. These areas are called the horse latitudes. According to
legend, this name was given to these areas when sailing ships
carried horses from Europe to the Americas. When the ships
were stuck in this windless area, horses were sometimes thrown
overboard to save drinking water for the sailors. Most of the

world’s deserts are located in the horse latitudes because the
sinking air is very dry.

30°N

Horse latitudes 3

0° Equator @

30°S

60°S

Polar easterlies
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Figure 4 Both the Northern
Hemisphere and the Southern
Hemisphere have three wind
belts as a result of pressure
differences.

===p~ (o0l air
s \Warm air
—==mp Wind direction
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Figure 5 The jet stream forms
this band of clouds as it flows
above the Earth.

jet stream a narrow belt of
strong winds that blow in the
upper troposphere

, ~ During the day, air over the ocean : :
. is cooler and forms an area of high

" pressure. The cool air flows to the

At night, air over the ocean is
warmer. As the warm air rises, it
forms an area of low pressure.
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Jet Streams: Atmospheric Conveyor Belts

The flight from Seattle to Boston can be 30 minutes faster than
the flight from Boston to Seattle. Why? Pilots take advantage
of a jet stream similar to the one shown in Figure 5. The

jet streams are narrow belts of high-speed winds that blow in
the upper troposphere and lower stratosphere. These winds
can reach maximum speeds of 400 km/h. Unlike other global
winds, the jet streams do not follow regular paths around the
Earth. Knowing the path of a jet stream is important not only
to pilots but also to meteorologists. Because jet streams affect
the movement of storms, meteorologists can track a storm if

they know the location of a jet stream.

Local Winds

Local winds generally move short distances and can blow from
any direction. Local geographic features, such as a shoreline or
a mountain, can produce temperature differences that cause
local winds. For example, the formation of sea and land breezes
is shown in Figure 6. During the day, the land heats up faster
than the water, so the air above the land becomes warmer than
the air above the ocean. The warm land air rises, and the cold
ocean air flows in to replace it. At night, the land cools faster
than water, so the wind blows toward the ocean.

Air over the land is warmer.
As warm air rises, it creates an
area of low pressure.

Air over land is cooler and
forms an area of high pressure.
The cool air moves toward the
ocean, producing a land breeze.

The Atmosphere



Mountain Breezes and Valley Breezes

Mountain and valley breezes are other examples of local winds

caused by an area’s geography. Campers in mountainous areas
may lu‘s‘l a warm afternoon quickly change into a cold night
soon atter the sun sets, During the day, the sun warms the air
along the mountain slopes. This warm air rises up the mountain
slopes, creating a valley breeze, At nighttall, the air along the
mountain slopes cools.

Ihis cool air moves down the slopes
into the valley

» producing a mountain breeze.

F Reading Check Why does the wind tend to blow down from

mountains at night?

SECTION
Review

Using Key Terms

1. In your own words, write a defi-
nition for each of the following
terms: wind, Coriolis effect, jet
stream, polar easterlies, westerlies,
and trade winds.

Summaryj

@ Winds blow from areas
of high pressure to areas
of low pressure.

a. because warm air is less dense
@ Pressure belts are found

. & than cold air
approximately every 30 i
of latitude b. because warm air is denser

than cold air

Understanding Key Ideas

2. Why does warm air rise and cold
air sink?

@ The Coriolis effect causes
wind to appear to curve
as it moves across the
Earth's surface.

@ Global winds include
the polar easterlies, the
westerlies, and the trade
winds.

® Local winds include sea
and land breezes and
mountain and valley :
breezes. j

P e —————E———————

¢. because cold air is less dense
than warm air

d. because warm air has less
pressure than cold air does

5

What are pressure belts?

-~

What causes winds?

5. How does the Coriolis effect
affect wind movement?

6. How are sea and land breezes
similar to mountain and valley
breezes?

7. Would there be winds if the
Earth's surface were the same
temperature everywhere?
Explain your answer.

SC[INKS@

CONNE_CTION'[O‘, '
== SocialiStudies
Local Breezes The chinook,
the shamal, the sirocco, and
the Santa Ana are all local
winds. Find out about an inter-
esting local wind, and create

a poster-board display that
shows how the wind forms
and how it affects human
cultures.

A b e e

Math Skills
8. Flying an airplane at 500 km/h,

a pilot plans to reach her desti-

_ nation in S h. But she finds a jet

stream moving 250 km/h in the
direction she is traveling. If she
gets a boost from the jet stream
for 2 h, how long will'the

flight last?

Critical Thinking

9. Making Inferences In the

Northern Hemisphere, why do
westerlies flow from the west but
trade winds flow from the east?

10. Applying Concepts Imagine

you are near an ocean in the
daytime. You want to go to the
ocean, but you don’t know how
to get there. How might a local
wind help you find the ocean?
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