Grad a

Co
Sctricc

I

--

--

-‘

d

C

j

a.

4

a

—

I

Sr-’

t

&

c

..fr

I

C

-

3

I

I

/

-

k-,--

--

-‘ii

I

jConnect Make observations about
the factors that determine climate
regions.

Guiding Questions
• How does climate differ from weather?
• How do latitude, altitude, and land
distribution affect patterns of circulation
in the atmosphere and ocean?
How do patterns of circulation in the
atmosphere and ocean determine
regional climates?

Connections

Vocabulary

Academic Vocabulary

climate

describe

ItNatQj Integrate With Visuals
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Analyze Proportional Relationships
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Label the parts on the image that indicate what kind of temperature and
precipitation are present in Antarctica.

Make Generalizations From what you see in the image, how would you describe
conditions in Antarctica?
SEP Design Solutions How do you think humans would adapt to this climate?

Factors That Affect Temperature
No matter where you live, the weather changes every day. In
some areas, the temperature might change just one degree
from one day to the next. In other areas, a cold, rainy day
might be followed by a warm, sunny one.
While weather describes the short-term conditions in an
area, climate is the long-term weather pattern in an area.
Specifically, climate refers to the average, year-after-year
conditions of temperature, precipitation, wind, and clouds.
So, while “it’s snowing” describes the current weather, you
need more information to describe the climate.
How water cycles in different areas determines climate
patterns. For example, year-round freezing temperatures
in
Antarctica prevent snow from melting and limit evaporation
from the ocean. Figure 1 shows that Antarctica has a cold,
dry climate.
Another example is California’s Mojave Desert, where the
limited precipitation evaporates rapidly. The climate there
is hot and dry. But, if you move west from the Mojave Desert
toward California’s coast, you would notice a cooler, more
humid climate. Why does this happen?
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Explore how moving north
or south on Earth affects
the climate of the region.

Academic Vocabulary
How might you describe
your favorite food?
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Latitude and
Temperature
Figure 2
Label the
temperature zones polac
temperate, or tropical,
based on the latitudes
shown. In which temperature
zone is most of the United
States located?
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Latitude

Towns and cities in the northern United States
tend to have snowy winters, while those in the south have
mild, warm winters. This is because areas closer to the equator
have warmer climates. The sun’s rays hit Earth’s surface more
directly at the equator than at the poles. At the poles, the same
amount of solar radiation hits at a greater angle, which brings
less warmth. Based on latitude, Earth’s surface is divided into
three types of temperature bones (Figure 2).
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The tropical zone includes all of the locations on Earth that can
possibly see the sun directly overhead. The polar zones extend
from about 66.5° to 90°N and 66.5° to 90°S latitudes. Between
them are the temperate zones. In summer, the sun’s rays strike
the temperate zones quite directly. In winter, the sun’s rays
strike at a lower angle.

1

Altitude

In the case of high mountains, altitude is a more
important climate factor than latitude. Near Earth’s surface,
temperature decreases as altitude increases. Thus, many
mountainous areas have cooler climates than the lower areas
around them.

For every 1 kilometer increase in altitude in the lower
atmosphere, temperature decreases about 6.5°C.
Analyze Proportional Relationships A researcher reJe
a weather balloon to study the atmosphere The air temperature
at the ground is 27°C If the sensors read an air temperature of
17°C, then about how far up has the balloon traveled7
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Distance from Large Bodies of Water

The
ocean and other large bodies of water, such as lakes, can affect
the weather and climate of nearby land by moderating local air
temperatures. Water heats up and cools down about five times
more slowly than land. As a result, the air above water heats up
and cools down more slowly than air over land. When winds
blow across oceans onto land, they moderate temperatures in
coastal areas, bringing mild winters and cool summers. The
centers of most continents, however, are too far from the ocean
to be warmed or cooled by it. These areas have continental
climates, with colder winters and warmer summers.

Ocean Currents

Marine climates are strongly
influenced by the temperature of nearby ocean currents—
streams of water within the ocean that move in regular
patterns caused by different amounts of solar energy striking
Earth cit different latitudes. As shown in Figure 3, most worm
ocean currents move toward the poles. Conversely, cold water
currents tend to move toward the equator. Cold currents affect
climate by carrying cold water from the polar zones toward the
equator, cooling local air masses.

Literacy Connection
Integrate With Visuals
Underline the text that
relates to Figure 3. How
does the image add to the
information in the text?

Major Ocean Currents
Figure 3 Major currents
circulate warm and cold
ocean water between the
poles and the equator.
Compare and contrast the
major ocean currents north
and south of the equator.

>READING CHECK Determine Conclusions How does the
North Atlantic Drift most likely affect the cLimate in Europe?
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l Learn how topography
affects precipitation in
an area.

Watch how ocean currents
help to regulate the climate.

Factors That Affect Precipitation
The amount of precipitation a particular area experiences
from month to month and year to year can vary greatly. By
analyzing the amount of precipitation an area has received
over many years, meteorologists determine the average yearly
precipitation for that area. The main factors that affect the
amount of precipitation an area receives are prevailing winds,
presence of mountains, and seasonal winds.

Prevailing Winds

Prevailing winds are winds that
usually blow in one direction over large distances on Earth.
As shown in Figure 4, these winds are organized into be)ts
that can move air masses with different temperatUres and
humidities over long distances. The amount of water vapor an
air mass carries affects how much rain or snow it can produce.

I

Prevailing Winds
Figure 4 it The globe
shows Earth’s prevailing
global winds. Circle the
name of the wind belt that
most affects Europe,
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Climate

C

1. Warm, moist air is carried
from the Pacific Ocean by
the prevailing Westerlies.

2. Somewhat drier air continues
to move eastward, rising along
with the slope of the land.

JL

Mountain Ranges

The presence of a mountain range
can affect the type arid location of precipitation any air
masses may produce as they pass over the area (Figure 5).
Humid air masses blown in from the ocean are forced to rise
as they encounter coastal mountains, producing clouds and
precipitation on the side of the mountain facing the wind. After
passing over the mountains, the air mass is dryer, having lost
much of its water vapor. This leaves the side of the mountain
facing away from the wind in a rain shadow, where little
precipitation falls.

Seasonal Winds

A seasonal change in wind patterns
and precipitation, called a monsoon, occurs in some parts of
the world. Monsoons are caused by different rates of heating
and cooling between the ocean and nearby land. During
the summer in southern Asia, when the land gradually gets
warmer than the ocean, warm and humid winds constantly
blow in from the ocean, producing heavy rains. In winter, the
opposite occurs as the land becomes colder than the ocean.
Cool, dry winds constantly blow out to sea from the land.

3. Now dry air
continues to move
East after passing
the mountains.
[

Mountains and
Precipitation

Figure 5 st This image
shows what happens when
a mountain range is in the
path of a prevailing wind.
Draw rain and snow where
they are most likely to occur.
Add a redwood tree and a
cactus in the locations that
you think favor the growth of
these plants.

Demonstrate how the
atmosphere and ocean
circulations affect climate.

CHECK Integrate With Visuals If the area shown in
Figure 5 were located in a region where monsoons occur, would the
figure represent a summer monsoon or a winter monsoon? Explain.
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Major Climates
The locations of major
Figure 6
climate regions covering Earth’s surface
are influenced by many factors.
Draw a circle around the area
on the map where you live.
What type of climate exists
where you live?
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Imagine winning a vacation to the Australian Outback! The
Outback is a region near the central area of Australia. What
type of clothes should you take on the trip? The best way to
find out is to learn more about your destination’s climate.

Classifying Climates

Scientists classify climates
by taking into account an area’s average temperature,
average annual precipitation, and the vegetation found
growing there. The major climate regions of Earth each have
their own smaller subdivisions (Figure 6). Recall that local
climates can be affected by changes in natural climate factors,
such as ocean currents and winds. Human activities that affect
the atmosphere and ocean can also impact local climates. So
Earth’s climate regions can change over time.
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Tropical Rainy
Tropical wet
Tropical
wet-and-dry
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Dry
• Semiarid
Arid
Temperate Marine
Mediterranean
subtropical
Humid
•.
Marine west coast
Temperate Continental
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Polar
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Ice cap
Highlands
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City Climates
SEP Use Models Choose 2 cities and explain how and
why each citys Climate differs.

I

I,

LESSON1 Check:
1. SEP Construct Explanations What is the

,

M5-E5S2-6

4. SEP Use Models How do you think the Gulf
Stream influences the climate of northern

difference between weather and climate?

Europe?

2. CCC Cause and Effect What are four differ
ent factors that affect the temperature of an
area on Earth?

3. CCC Patterns How do cIinate factors affect
temperature patterns where you live?

rintSteps
In this lesson, you learned about how latitude and altitude
can affect the climate of different regions on Earth. You also
learned how patterns, of, circulation in the atmosphere and
ocean affect climate.
:..;•t

CCC Cause and Effect How might the climate of a
particular region affect the carbon footprint of homes, schools,
and businesses located there?

456 Clhnate

.

Go online to conside.rrfactors
that affect your school’s energy
and calculate how much
carbon dioxide was released
by your school based on its
energy usage.
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Two Sides of the Mountain
On
Versus the Other
Mountains are large land
masses that affect the
weather patterns around
them. One side of the
mountain has fertile soil and
lot of vegetation. The other
side of the mountain is dry
and dusty. The different
features on each side of the
mountain are caused by rain
and wind patterns. Click
through the gallery to see two
different mountains, and the
differences between their two
sides.

Nepal. Himalaya Mounins

(ui)

N.

Nepal is on the windward side of the Himalaya Mountains, which
stand between the Indian Ocean and Tibet. Notice the weather and
vegetation.

a

Two Sides of the Mountain
Winds and Precipitation
A mountain range that is in

the path of a prevailing wind
will influence where
precipitation falls, Warm,
moist air flows off of the
water and rises with the land
and cools. The water vapor
condenses, clouds form, and
precipitation falls on the
windward side of the
mountain. By the time the air
moves to the other side of the
mountain, the air is much
drier and little precipitation
fa I Is.

Leeward Side
Windward Side
J

L
Ocean

rL

rL

Air rises and cook;
clouds form

[moistai

1

Air moves
over mountains
Drier air

1

Two Sides of the Mountain

Apply Your Knowledge

1. How does the ocean affect the climate of
nearby mountain ranges?

2. Cool air can hold less water vapor than
warm air. Apply this fact to explain why clouds
and precipitation form on the windward side
of the mountain.

Two Sides of the Mountain

3. How can mountain ranges and regional
winds affect patterns of precipitation?
Construct an explanation.

Olympic Choices
Hosting the Games
Every four years during the
month of February, athletes from
around the world gather together
to compete in the Winter
Olympic Games. However; long
before the competitions, a
committee meets to decide
where the games will be held.
Suppose that you are the head of
this committee. On the next
screens, you will analyze data on
the climates of four cities, and
then recommend one of the cities
to host the next Winter Olympic
Games.

Reading a Climate Graph
To help you evaluate each city, you will be studying
climate graphs. Here is an example of a climate
graph for Bangkok.
Notice that the graph has three sets of labels along
its axes. Red dots and the line connecting them
show mean temperature, which is measured by the
scale along the left side of the graph. Blue bars
show mean precipitation, which is measured by the
scale along the right side of the graph.
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Olympic Choices

South Lake Tahoe
Lake Tahoe lies within the Sierra Nevada mountain
range, and is one of the highest lakes in North
America. The Pacific Ocean is about 300 kilometers
to the west.

w

Lake Tahoe, California, USA
Lake Tahoe is a beautiful, clear lake that straddles
the border between California and Nevada. Tall
mountains surround the lake on all sides. South
Lake Tahoe is the largest city by the lake. Tourists
visit throughout the year.

South LakeTahoe, USA
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1. Describe the climate of Lake Tahoe. How does
its elevation and closeness to the ocean affect the
climate?
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Olympic Choices

Dubfln, Ireland
Dublin is further north than other cities, but it also
lies near the end of the Gulf Stream. The Gulf
Stream is a warm-water current that flows across
the Atlantic Ocean
—

ii-.
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Dublin, Ireland

Dublin is the captal and largest city of Ireland.
Dublin has the highest latitude of the cities you are
considering, meaning it is the closest city to the
North Pole or South Pole.

400

40
30
V
D

20

:zz:z:z::

S
C

z
4-.

0

101i

4-,

“3

4-.

a,
C£

0

-—-—----

200
I-,

&

Is
C

C

—20

-°iiiiiiiIiIII
2. Describe Dublin’s climate. How do you think the
Gulf Stream affects the climate?
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Olympic Choices

Rabat, Morocco

The climate of Rabat is similar to other climates
along the Mediterranean Sea. However, the Sahara
Desert lies just across the mountains from Rabat,
The desert is vast, dry, and hot.

•-r*nrn

Rabat, Morocco
Rabat is the capital of Morocco, located in the
northwest corner of Africa. Rabat borders the
Atlantic Ocean. Nearby are the Atlas Mountains, a
range that extends across northern Africa.

Rabat, Morocco
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3. Describe the climate of Rabat. How do land
features cause its climate to be so different from
the nearby desert? Construct an explanation.

Olympic Choices

Davos, Switzerland
Davos receives almost a meter of total precipitation
during the year. Temperatures vary with the
seasons, but seldom rise above 20°C (68°F).

Davos, Switzerland
Davos lies at an elevation of 1,560 meters (5,120
feet), making it one of the highest cities in Europe.
It is surrounded by the Alps, a tall mountain range
that extends across Switzerland and neighboring
countries.

Davos, Swftze4ik&i
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4. Describe the climate of Davos. Use the map to
construct an explanation of the clImate.
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Olympic Choices

Comparin9 Climates
5. Which of the four cities would you support for

hosing the Winter Olympic Games? You may
support one city or several cities. Cite climate data
to construct an argument in favor of our choice or
choices.

6. Which of the four cities do you think would be
the poorest choice? Construct and argument to
support your answer.
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Class

Name

Climate Factors
Lesson I Quiz
Write the letters of the correct answers on the lines at left.

1.

Leo has been learning about wind, clouds, temperature, and
precipitation in school. What is the name for the long-term temperature,
wind, clouds, and precipitation patterns in an area?
A. weather
B. condensation
C. climate
D. air masses

2.

On her way to school Tuesday morning, Ana got soaking wet during a
surprise rainstorm. She was not carrying an umbrella or rain jacket
because the climate in her town was normally very hot and dry. What
are the main factors that influence the amount of precipitation in an area
or region?
A. latitude, altitude, distance from large bodies of water
B. latitude, ocean currents, distance from large bodies of water
C. ocean currents, distance from large bodies of water, prevailing
winds
D. prevailing winds, presence of mountain ranges, seasonal winds

3.

Jaime knew that altitude influenced the climate because he lived in the
Rocky Mountains at a high altitude. Altitude is a more important factor in
climate than latitude in mountainous areas, What relationship exists
between altitude and other climate factors?
A. An increase in altitude results in higher levels of precipitation.
B. An increase in altitude results in an increase in air pressure.
C. An increase in altitude results in a decrease in temperature.
0. An increase in altitude results in a lessening of wind speed.

Use the information below to answer questions 4 and 5.
Jackson lives near the ocean at sea level. In his state, the winters are mild and the
summers are cool. This climate is influenced by water currents along his coast that are
generally cold and moving toward the equator.
Write the letters of the correct answers on the lines at left.

4.

What climate zone does Jackson live in?
A. polar
B. temperate marine
C. tropical rainy
D. dry
Lesson I Quiz
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Classifying Climates
How does the climate of the region you live in differ from the climate of other regions on Earth?

Background
Does your region of the country get snow during the winter, or are your winters mostly warm
and sunny? Is the land in your region lush with thick vegetation and forests, or is it barren, with
only low bushes and cacti? In this activity, you will use observations of temperature,
precipitation, and vegetation characteristics to determine how climates vary over Earth.

Materials

(per student or per pair)

• magazine photos of different climate regions of the world

Procedure
1. Obtain a set of photographs of places in several different climate regions from your
teacher.

fJ

2.

In each photo, look for characteristics of temperature, precipitation, andior vegetation that
can help you to classify the climate region. For example, a cactus would indicate a dry
region, while lush forest vegetation would indicate a rainy region.

3.

Use Models Sort the photographs into climate regions according to the characteristics
you observe.

4.

For each climate region you designate, write several words that describe it.
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Enrichment: The Gulf Stream and Early
Exploration
Read the passage below. Use a separate sheet of paper to record your research findings and to
answer the questions that follow.
The Gulf Stream is a warm, surface ocean current that affects the climate significantly in North
America and Europe, especially in Ireland and Great Britain. Early explorers saw it as a sort of
river in the ocean. This “river” helped early explorers travel between some parts of the New
World and Europe.
The early explorer Ponce de Leon was probably the first to observe the Gulf Stream, around
1513. De Leon’s goal was to establish a colony in the New World. During his journeys, he
realized the ocean current was affecting his speed more than the winds.
Ponce de LeOn wasn’t the only one who took advantage of the Gulf Stream. Many sea captains
chose a route that included the Gulf Stream because it allowed ships laden with spices and
other treasures to get to Europe more quickly. Pirates also got in the game, waiting for galleons
that took this route. During the colonial era in what is now the United States, Canada, and the
Caribbean, this route allowed residents of the New World to receive and trade goods efficiently.
You will research these questions to better understand how our lifestyle has been affected by
the Gulf Stream.
• Which three early figures—after Ponce de Leon—expanded people’s knowledge of the Gulf
Stream?
• What is the Gulf Stream’s path, and what causes the current?
• How does the Gulf Stream affect people today?
You must cite at least three Internet references from reliable sources, such as .gov and .edu
sites.

Analyze and Interpret Data
1.

Synthesize Information Construct a timeline showing how Ponce de Leon and three other
early figures expanded knowledge of the Gulf Stream.

2.

Explain Phenomena Based on your research, what causes the Gulf Stream?

3.

Cite Evidence Demonstrate the Gulf Stream’s importance to daily life now, using real-life
examples.

4.

Make Models Based on your research, create a map that illustrates the path of the Gulf
Stream
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