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figure 1.
Winds that blow from high-

pressure areas to lower-pressure areas
airve as a result of the Coriolis effect.
The Coriolis effect deflects moving
objects along a path that depends on
the speed, latitude, and direction of
the object. Objects are deflected to
he right in the Northern Hemisphere
ad are deflected to the left in the
Southern Hemisphere.

The faster an object travels, the
feater the Coriolis effect on that
: .The Coriolis effect also notice-
ges the paths of large masses
avel long distances, such as
cean currents. In general, the
effect is detectable only on
that move very fast or that

Because of Earth’s rotation, an
€ls north from the equator
east. This curving is called

Atmospheric Circulation

5a Students know how differential heating of
Earth results in circulation patterns in the
atmosphere and oceans that globally distrib-

rences in the atmosphere cause the movement of
ure The air near Earth’s surface generally flows from
the equator. The reason for this flow is that air
e po o high-pressure regions to low-pressure regions. High-
70V regions form where cold air sinks toward Earth’s sur-
ure regions form where warm air rises away from

oints near the equator travel farther and faster in a day than
iI’ltS closer to the poles do. When air moves toward the poles, it
r than the land beneath it does. As a result, the
ws a curved path. The tendency of a moving object to
fllow a curved path rather than a straight path because of the
oation of Earth is called the Coriolis effect, which is shown in
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Sbute the heat.
Students know the relationshi
d p between the
rotation of Earth and the circular motions of

ocean currents and air in pressure centers.
1E.1d Students will formulate explanations using
logic and evidence.

OBJECTIVES
» Explain the Coriolis effect. @5b

» Describe the global patterns of air
circulation, and name three global
wind belts. @5sa

» Identify two factors that form
local wind patterns. @sa

KEY TERMS

Coriolis effect

The circulation of the aFmosI')here an,d of the oceans is affected by trade winds
rotation of Earth onits axis. Earth’s rotation causes its diameter westerlies
obe greatest through the equator and smallest through the poles. polar easterlies
use each point on Earth makes one complete rotation every jet stream

Coriolis effect the curving of the path
of a moving object from an otherwise
straight path due to Earth’s rotation

Air moving south from the pole North Pole
is deflected to the right because
the air moves east slower than

the ground beneath it does

Air moving north from the
equator is deflected to the
right because the air is )
moving east faster than the

ground beneath itis.

Equator

Direction of
Earth's rotation

.,
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Net global air flow
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Figure 2 » Each hemisphere has
three wind belts. Wind belts are the
result of pressure differences at the
equator, the subtropics, the subpolar
regions, and the poles. Winds in the
belts curve because of the Coriolis
effect. Do winds in the Northern
Hemisphere curve clockwise or
counterclockwise?

trade winds prevailing wi

g winds that blow
from east to west from 300 latitude to the
¢quator in both hemispheres

wc:;ﬁul'n Prevailing winds that bloy
& West to east between 300 and 60°
atitude in both hemispheres

L’,?,'v‘v'f;'f?;ﬂ‘?:o’ii??'ﬂ"g kg
s o
90° latitude in both hem;;:::s N ek

High pressure

Global Winds

The air that flows from the e

the equator does not floy, intj\[m“‘rd
straight line. Each hcmisbhm-ck. \i“l!\w
three looping patterns of flo \.nmg.in\
convection cells. Each of thes \“ C““\‘d
tion cells correlates to ap al\\u\ t)ft‘un\\.\

~ surface, called a wind bej;. ot angy,
\'\ acterized by winds that floy in‘ " IN Chay.
- _.‘ direction. These winds are cullcd‘\c Majy

re_, ing winds. All six wind belts g, . Tevay),
/‘ ‘ Figure 2. Showy ;
o

Trade Winds

In both hemispheres, the wings tha
toward the equator between 3o ‘1 oy
latitude are called trade wings Lkill:t10
winds, the trade winds are nameq ac‘t 341!
ing to the direction from which thc\-k;m
In the Northern Hemisphere. e II‘0\\.
winds flow from the northeast apq =
called the northeast trade winds. In the Southern Hemi\\‘phjw
the trade winds are called the southeast trade winds. Theg, \\'i:
belts are called rrade winds because many trading ships sailed \:
these winds from Europe in the 18th and 19th centuries, (“

polar easterlies

Westerlies
Between 30° and 60° latitude, some of the descending air moe

ing toward the poles is deflected by the Coriolis effect. This floy
creates the westerlies, which exist in another wind belt in each
hemisphere. In the Northern Hemisphere, the westerlies ar
southwest winds. In the Southern Hemisphere, they are north-
west winds. The westerlies blow throushout the contisuows
United States. : ;

VRZTTTECY Y Name two ways in which the trade winds of the

::Ol't.hern Hemisphere differ from the westerlies of the Northern
emisphere. (See the Appendix for answers to Reading Checks)

Polar Easterlies
1];1 (;Kzgii}:: ap;)les, or poleward, of the westerlies—at abOll““”‘*:
arates the westonﬁ b presstre. This zone of low pREECR
Over the polarer tes from a third wind belt in each e 1‘2".{5
areas of high regions themselves, descending cold mrl.d. .Li‘"
pressure ari dgfliessure. = inds coand by e pt‘};‘f
€asterlies. The e1Cted by thf_: Coriolis effect and become "t 5
T ths arheasterhes are strongest where th¢ i
Westerlies, s e the Polar easterlies meet warm a

4 'my region known as a front forms.

\\m t

thev flow k
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ms and Horse Latitudes
eDol chows, the trade wind systems of the Northern
.nd gouthern Hemisphere meet at the equator in
5 zone called the doldrums. In this warm zone, most air
| \\\n & up\\'i“'d and s.urface.wmds are weak and variable. As
0! lfv roaches 30° latitude, it descends and a high-pressure
il PP e subtropical high-pressure zones are called the
R des. Here, too, surface winds are weak and variable.

B phere

4 and pressure Shifts
| .?w qun's TaYS shift northward and southward during the
g h.maina seasons of the year, the positions of the pressure belts

ch«l \i'in d belts shift. Although the area that receives direct sun-
.1‘11;] i shift by up to 47° north and south of the equator, the
lfemge shift for the pressure belts and wind belts is only about
o of Jatitude. However, even t_his small change causes some
quasof Earth’s surface to be in different wind belts during differ-
qLimes of the year. In southern Florida, for example, westerlies

evail in the winter, but trade winds dominate in the summer.

Jot Streams
\arow bands of high-speed winds that blow in the upper tropo-

ghere and lower stratosphere are jet streams. These winds exist
in the Northern Hemisphere and Southern Hemisphere.

One type of jet stream is a polar jet stream. Polar jet streams
fum as a result of density differences between cold polar air and
e warmer air of the middle latitudes. These bands of winds,
which are about 100 km wide and 2 to 3 km thick, are located
ataltitudes of 10 to 15 km. Polar jet streams can reach speeds of
Wknvh and can affect airline routes and the paths of storms.

Another type of jet stream is a subtropical jet stream. In the
sf‘btmpical regions, very warm equatorial air meets the cooler
irof the middle latitudes, and the subtropical jet streams form.
Unlike the polar jet streams, the subtropical jet streams do not

much in speed or position. A subtropical jet stream is
shown in Figure 3.

Graphic. T

e Comparison

Create the Graphic Organiz
entitled “Comparison Table”
described in the Skills Handbook
section of the Appendix. Label
the columns with “Trade winds,”
“Westerlies,” “Polar easterlies,”
and “Jet streams.” Label the rows
with “Latitude” and “Direction.”.
Then, fill in the
table with details
about each type JBE N
of wind.

S T S S ——

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

Figure 3 » Clouds in this jet stream
are traveling high over Egypt. This
remarkable photograph was taken by
Gemini 12 astronauts.




Figure 4 » Sea breezes keep these
Citey aloft during the afternoon.,
Qvemight, land breezes will blow the
flags toward the ocean.

ent in the air above the land and water, The warm aiy
land vises as the cool air from above the wate Moves in
the warm air. A cool wind moving lrom water to land, ¢
breeze, generally torms in the alternoon
Overnight,
the sea breeze is replaced by a land by
trom the cool land toward the warmer water:

Local Winds

Winds also extst on a seale that s much

Malle

\ \ S \ !
aglobal scale, Movements ol ale ar ey, ol ”‘"".a
} v ! ] )\
conditions, and local tempoerate Wt l““‘l
monly cause local winds: Local wins Ao

the plobal wind belts, Gentle Wingdy thy
!

distances ol loss than 100 ki e "““\l I’M'('~
N |

Land and Sea Breezes

Equal arcas ol land and water may receive
amount ol energy rom the sun ””““\w
‘ \

faces heat up taster than wate surtaces do They Sy
t A

alure \lillk
develops between a body ol water and the lang

OO g

‘ My
during daylight hours, a sharp tempey Ny

the watery edge, This temperature differen \

‘0 Mplagy
.\"\‘\l At
Flgure 4

\l\\(\x‘ \‘m\i
eeze. A land breeze

as shown iy
the land cools more rapidly than the Water

n(\\\\

Mountain and Valley Breezes

During the daylight hours in mountainous regions,
ley breeze blows upslope. This valley !/
air from the vallevs moves upslope, At niy
more quickly than the vallevs do.
from the mountain peaks to creatc
mountains may experie
evening soon after sunse
cold air flows down mon

Review

1. Describe the pattern of air circulation between an
‘g of low pressure and an area of high pressure.
S

2. Explain how the Coriolis effect affects wind flow.

3. and describe Earth's three global wind belts.

4. Summarize the importance of the jet streams, & sa
S m two factors that create local wind patterns.

Q gentle vl
reede torms when wam
2ht, the mountains e
At that time, cool air descend
Qomountain breeze, Aveas n
nee & warm atternoon that turns to acol
t. This evening cooling happens becaus
mtain slopes and settles in valleys.

——

7. Inferring Relationships Which has a lowet
pressure: the air in your lungs as you inhale of
the air outside your body? Explain, @it

8. Applying Ideas While \ isiting the Qregon o
yYou decide to hike toward the ocean, but \\N
NOt sure of the direction. The time is 400 A\
Might the breeze help you find your Way!

CONCEPT MAPPING N

9. Use the following terms to create a “":;*.m
map: wind, sea breeze, global winds U:m e
westerlies, local winds, polar easterfies

\ N “
mountain breeze, and valley M‘.(./‘




