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Air Masses 
and Fronts

 

Objectives

 

After this lesson, students will be able to

 

I.3.1.1

 

Identify the major types of air masses 
that affect the weather in North America and 
describe how they move.

 

I.3.1.2

 

Name the main types of fronts.

 

I.3.1.3

 

Explain the type of weather that is 
associated with cyclones and anticyclones.

Target Reading Skill

 

Comparing and Contrasting

 

Explain that 
comparing and contrasting information 
shows how ideas, facts, and events are similar 
and different.

 

Answers

 

Possible answer:

 

•

 

How forms: warm front—a warm air mass 
overtakes a cold air mass; stationary: cold 
and warm air masses meet, but neither can 
move the other; occluded: a warm air mass 
is caught between two cold air masses.

 

•

 

Type of weather: cold front—clouds, 
possibly storms with heavy precipitation; 
warm front—clouds, light precipitation; 
stationary: clouds, precipitation; occluded: 
clouds, precipitation.

Teaching Resources

 

•

 

Transparency I23

Preteach

 

Build Background 
Knowledge

 

Properties of Air

 

Ask: 

 

Which is denser, warm air or cold air? 

 

(Cold air) 

 

What do you think would happen 
if a large mass of cold air came into contact 
with a large mass of warm air? 

 

(The cold 
air would move below the warm air, causing 
the warm air to rise.)

 

 Tell students that large 
masses of cold and warm air often meet in 
the atmosphere. Point out that the meeting 
of large air masses with different 
temperatures causes most of our weather.
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Skills Focus

 

Developing hypotheses

 

Materials

 

cardboard divider, plastic shoe 
box, red food coloring, 1 L warm water, 
100 mL table salt, blue food coloring, 1 L 
cold water, apron

 

Time

 

10 minutes

 

Tips

 

The more salt students use, the 
denser the cold water will be and the more 
obvious the outcome.

 

Expected Outcome

 

The red water and 
the blue water will not mix. Instead, they 
will form separate layers, with the blue 
water on the bottom and the red water 
on top.

 

Think It Over

 

The cold air mass would 
move underneath the warm air mass, 
and the warm air mass would rise.

1 Air Masses and Fronts

Reading Preview
Key Concepts
• What are the major types of air 

masses in North America, and 
how do they move?

• What are the main types of 
fronts?

• What type of weather is 
associated with cyclones and 
anticyclones?

Key Terms
• air mass   • tropical   • polar   
• maritime   • continental   
• front   • occluded   • cyclone   
• anticyclone

Target Reading Skill
Comparing and Contrasting As
you read, compare and contrast the 
four types of fronts by completing a 
table like the one below.

Cold
front

A cold air mass 
overtakes a 
warm air mass.

Warm
front

Occluded
front

Front
Type of 
Weather

How Forms

Types of Fronts

FIGURE 1
Major Snowstorm
In winter, humid air masses 
bring heavy snowstorms to 
areas like New York City.  

Listen to the evening news in the winter and you may hear a
weather forecast like this: “A huge mass of Arctic air is moving
our way, bringing freezing temperatures.” Today’s weather can
be influenced by air from thousands of kilometers away—per-
haps from Canada or the Pacific Ocean. A huge body of air that
has similar temperature, humidity, and air pressure at any given
height is called an air mass. A single air mass may spread over
millions of square kilometers and be up to 10 kilometers deep.

How Do Fluids of Different Densities Behave?
1. Put on your apron. Place a 

cardboard divider across the 
middle of a plastic shoe box.

2. Add a few drops of red food 
coloring to a liter of warm 
water. Pour the red liquid, 
which represents low-density 
warm air, into the shoe box 
on one side of the divider.

3. Add about 100 mL of table salt and a few drops of blue food 
coloring to a liter of cold water. Pour the blue liquid, which 
represents high-density cold air, into the shoe box on the 
other side of the divider.

4. What do you think will happen if you remove the divider?
5. Now quickly remove the divider. Watch carefully from the 

side. What happens?

Think It Over
Developing Hypotheses Based on this activity, write a 
hypothesis stating what would happen if a mass of cold air ran 
into a mass of warm air.
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Differentiated Instruction

Instruct

 

Types of Air Masses

 

Teach Key Concepts

 

Classifying Air Masses

 

Focus

 

Explain that 

 

mass

 

 in the term 

 

air 
mass

 

 refers to a quantity of air 
of considerable size. The mass of an object 
is a measure of the amount of matter in 
the object.

 

Teach

 

Ask: 

 

How are air masses classified? 

 

(By temperature and humidity)

 

 After 
reviewing the four types of air masses, 
ask: 

 

Which air mass is more humid, a 
continental air mass or a maritime air 
mass? 

 

(A maritime air mass, because it 
forms over the ocean) 

 

Which is warmer, 
a polar air mass or a tropical air mass? 

 

(A tropical air mass, because it forms in the 
tropics) 

 

Would a maritime tropical air 
mass or a maritime polar air mass have 
more moisture? 

 

(A maritime tropical air 
mass, because it is warmer; warm air can 
hold more moisture than cold air.)

 

Apply

 

Ask students to identify which air 
masses affect the weather where you live 
and what effect they have on the weather.

 

learning modality: logical/mathematical

 

Independent Practice
Teaching Resources

 

•

 

Guided Reading and Study Worksheet: 

 

Air 
Masses and Fronts

 

 

 

Student Edition on Audio CD

 

Help Students Read

 

Identifying Main Ideas

 

Distribute four 
index cards to each student. Tell students to 
write on each card the name of one of the 
types of air masses that influence the weather 
in North America. Encourage students to use 
bullet points to record the main details of 
each type.

L2
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English Learners/Beginning

 

Vocabulary: Prior Knowledge

 

The 
words for 

 

maritime, polar,

 

 and 

 

continental

 

 
are very similar in several languages and 
may be familiar to students learning 
English. Pronounce the air-mass types as 
you point to a world map. Explain that the 
word part 

 

mar

 

 is from a Latin word that 
means “sea.”

 

learning modality: visual
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English Learners/Intermediate

 

Comprehension: Modified Cloze

 

Compose several sentences in which you 
incorrectly identify the different types of 
air masses. Underline the types. For 
example, “Continental polar air masses 
form over the Gulf of Mexico.” Have 
students correct the sentences.

 

learning 
modality: verbal

L2

Monitor Progress L2

 

Writing

 

Have students explain the 
similarities and differences between polar 
and tropical air masses and between 
maritime and continental air masses.

 

Answer

 

Figure 2

 

Marine tropical

Types of Air Masses
Scientists classify air masses according to two character-
istics: temperature and humidity. Four major types of
air masses influence the weather in North America:
maritime tropical, continental tropical, maritime
polar, and continental polar.

The characteristics of an air mass depend on the
temperatures and moisture content of the region over
which the air mass forms. Remember that temperature
affects air pressure. Cold, dense air has a higher pres-
sure, while warm, less dense air has a lower pressure.
Tropical, or warm, air masses form in the tropics and
have low air pressure. Polar, or cold, air masses form
north of 50° north latitude and south of 50° south lati-
tude. Polar air masses have high air pressure.

Whether an air mass is humid or dry depends on
whether it forms over water or land. Maritime air masses form
over oceans. Water evaporates from the oceans, so the air can
become very humid. Continental air masses form over land.
Continental air masses have less exposure to large amounts of
moisture from bodies of water. Therefore, continental air
masses are drier than maritime air masses.

Maritime Tropical  Warm, humid air masses form over
tropical oceans. Maritime tropical air masses that form over
the Gulf of Mexico and the Atlantic Ocean move first into the
southeastern United States. These air masses then move north
and northeast, where they influence weather in the central and
eastern United States. In the west, maritime tropical air masses
form over the Pacific Ocean. They mainly affect the weather on
the West Coast. As they cross the coastal mountain ranges, the
Pacific air masses lose moisture.

In summer, maritime tropical air masses usually bring hot,
humid weather. Many summer showers and thunderstorms in
the eastern United States develop in air masses that have
formed over the Gulf of Mexico. In winter, a humid air mass
can bring heavy rain or snow.

❄
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❄ ❄
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Cold

Wet Dry

Maritime
tropical

Continental
tropical

Continental
polar

Maritime
polar

Classifying Air Masses

FIGURE 2
Air masses can be classified 
according to their temperature 
and humidity.  Identifying
What type of air mass consists 
of warm, moist air?
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Use Visuals: Figure 3

 

North American Air Masses

 

Focus

 

Refer students to Figure 3.

 

Teach

 

Call out different locations, and ask 
students to describe the type of air likely to 
be found in each place. Ask: 

 

What type of 
air are you likely to find in Washington 
state? 

 

(Cool humid air resulting from 
maritime polar air masses from the northern 
Pacific)

 

 Point out that when air masses move 
from their points of origin, they tend to be 
modified by the terrain they pass over. For 
example, the cold, dry air of continental 
polar air masses is modified as it passes 
over the Great Lakes, where it is warmed 
and moistened.

 

Apply

 

Ask: 

 

How would you predict that 
the other three North American air masses 
would be modified by the terrain they 
usually pass over? 

 

(Continental tropical air 
masses would be cooled, maritime polar air 
masses would be warmed and dried, and 
maritime tropical air masses would be cooled 
and dried.)

 

learning modality: visual

Teaching Resources

 

•

 

Transparency I24

 

How Air Masses Move

 

Teach Key Concepts

 

Movement of Air Masses

 

Focus

 

Ask: 

 

In which direction do major 
storms usually move in the United States? 

 

Some students may know that the movement 
is from west to east.

 

Teach

 

Ask: 

 

What winds move air masses 
in the United States? Describe these winds. 

 

(Prevailing westerlies are major wind belts; 
jet streams are high-speed winds.) 

 

In which 
direction do these winds move? 

 

(From west 
to east) 

 

What happens when air masses 
move and bump into each other? 

 

(A front 
forms, and weather often changes.)

 

Apply

 

Point out that TV and newspaper 
weather maps often show the position of jet 
streams. Explain that jet streams play a key 
role in weather patterns from day to day 
and from season to season. For example, 
as winter approaches, the polar jet stream 
moves from Canada to the United States, 
bringing cooler air.

 

learning modality: 
logical/mathematical

L2
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Maritime polar air 
masses from the Pacific 
Ocean bring cool,humid 
air to the West Coast.

Continental polar air masses
from central and northern
Canada bring cold air to the
central and eastern United States.

Maritime polar air masses
from the Atlantic Ocean 
are often pushed out to 
sea by westerly winds.

Maritime tropical air masses
from the Pacific Ocean bring
warm, humid air to California 
and the West Coast.

Continental tropical 
air masses from the 
South bring hot, dry air 
to the southern plains.

Maritime tropical air masses
from the Gulf of Mexico 
bring warm, humid air to 
the eastern United States.

OceanAtlantic

Ocean

Pacif ic

MexicoGulf of

North American Air Masses

Maritime Polar Cool, humid air masses form over the icy
cold North Pacific and North Atlantic oceans. Maritime polar
air masses affect the West Coast more than the East Coast. Even
in summer, these masses of cool, humid air often bring fog,
rain, and cool temperatures to the West Coast.

Continental Tropical  Hot, dry air masses form mostly in
summer over dry areas of the Southwest and northern Mexico.
Continental tropical air masses cover a smaller area than other
air masses. They occasionally move northeast, bringing hot,
dry weather to the southern Great Plains.

Continental Polar Large continental polar air masses form
over central and northern Canada and Alaska, as shown in
Figure 3.  Air masses that form near the Arctic Circle can bring
bitterly cold weather with very low humidity. In winter, conti-
nental polar air masses bring clear, cold, dry air to much of
North America. In summer, the air mass is milder. Storms may
occur when continental polar air masses move south and col-
lide with maritime tropical air masses moving north.

Where do continental polar air masses come from?

FIGURE 3
Air masses can be warm or cold, 
and humid or dry. As an air mass 
moves into an area, the weather 
changes.

 

user
Line



    

Inferring Types of Air Masses 
in Europe

 

Materials

 

globe or world map

 

Time

 

10 minutes

 

Focus

 

Remind students that air masses 
blowing over large bodies of water hold 
moisture, while those that form over land 
tend to be dry. This holds true all over the 
world.

 

Teach

 

Provide students with a world map 
or globe. Then ask: 

 

Where do air masses 
that move over the European continent 
originate? 

 

(The Atlantic Ocean, northern 
Eurasia, and the African continent) 

 

What 
type of air do you think they bring to 
Europe? 

 

(Cool, humid air from the north 
Atlantic Ocean; warm, humid air from the 
south Atlantic; cold, dry air from northern 
Eurasia; and hot, dry air from Africa)

 

Apply

 

Ask: 

 

Why is the climate in Greece 
dry and warm? 

 

(Because of hot, dry air 
masses from Africa) 

 

Why is the climate in 
Scandinavia cool and moist? 

 

(Because of 
cool, moist air from the northern Atlantic)

 

learning modality: visual
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Skills Focus

 

Calculating

 

Materials

 

calculator

 

Time

 

10 minutes

 

Tips

 

Remind students that kilometers is a 
distance unit and that hours is a time unit.

Expected Outcome Denver to New York 
City: 2618 km ÷ 3.5 hours = 748 km/h;

New York City to Denver: 
2618 km ÷ 4 hours = 655 km/h;
The extra speed that jet stream adds is 
93 km/h  (748 km/h − 655 km/h)

Extend Tell students that a plane traveled 
at 748 km/h for 5 hours. Have them 
calculate how far the plane traveled.

Monitor Progress L2

Oral Presentation Ask each student to 
explain, with the aid of a map, the types 
of air masses that affect the weather in 
North America.

Answers
Central and northern 
Canada and Alaska

From west to east.

How Air Masses Move
When an air mass moves into an area and interacts with other
air masses, it causes the weather to change. In the continental
United States, air masses are commonly moved by the
prevailing westerlies and jet streams.

Prevailing Westerlies  The prevailing westerlies, the major
wind belts over the continental United States, generally push
air masses from west to east. For example, maritime polar air
masses from the Pacific Ocean are blown onto the West Coast,
bringing low clouds and showers.

Jet Streams  Embedded within the prevailing westerlies are
jet streams. Recall that jet streams are bands of high-speed
winds about 10 kilometers above Earth’s surface. As jet streams
blow from west to east, air masses are carried along their tracks.

Fronts  As huge masses of air move across the land and the
oceans, they collide with each other. But the air masses do not
easily mix. Think about a bottle of oil and water. The less dense
oil floats on top of the denser water. Something similar hap-
pens when two air masses with a  different temperature and
humidity collide. The air masses do not easily mix. The bound-
ary where the air masses meet becomes a front. Storms and
changeable weather often develop along fronts, as shown in
Figure 4.

In what direction does the jet stream move storms?

Calculating
When planes fly from west to 
east, they fly with the jet 
stream, and therefore can fly 
faster. When traveling from 
east to west, planes fly 
against the jet stream, and 
travel slower. To calculate the 
rate at which the planes fly, 
divide the distance traveled 
by the time it takes.

If a plane flies from Denver, 
Colorado, to New York City, a 
distance of about 2,618 
kilometers, it takes about 
3 hours and 30 minutes. The 
return flight takes about 
4 hours. Calculate the rates of 
air travel, in km/h, in each 
direction. How much extra 
speed does the jet stream add 
to the west-to-east flight?

Rate Distance
Time

------------------------�

FIGURE 4
How a Front Forms
The boundary where 
unlike air masses 
meet is called a front. 
A front may be 15 to 
600 kilometers wide 
and extend high into 
the troposphere.

Warm air massCold air mass

Front

Direction of moving front

L2



Types of Fronts

Teach Key Concepts
Comparing and Contrasting Fronts
Focus Review with students that a front 
forms when two different types of air 
masses meet.

Teach Ask volunteers to read the text about 
each type of front as all students examine the 
corresponding illustrations in Figure 5. Then 
ask: How does the warm front differ from 
the cold front? (In the warm front, the warm 
air mass moves up over the cold air mass; in 
the cold front, the cold air mass moves beneath 
the warm air mass.) How are the cold front 
and the warm front similar? (In both cases, 
the warm air rises and cools, causing water 
vapor to condense and form clouds and 
precipitation.) How does the stationary 
front differ from both the warm front and 
the cold front? (In the stationary front, 
neither the cold air mass nor the warm air 
mass has enough force to move the other, so the 
front does not move. Warm and cold fronts do 
move.) How is the stationary front similar 
to both a cold front and a warm front? (All 
three fronts bring clouds and precipitation. 
In the stationary front, water vapor condenses 
where cold and warm air meet, forming clouds 
and precipitation.) How is an occluded front 
similar to and different from the warm, 
cold, and stationary fronts? (An occluded 
front involves three air masses: Warm air is 
caught between two cooler air masses and is 
pushed upward. The other fronts include only 
two air masses. All four types of fronts bring 
clouds and precipitation.)

Apply Ask: If it is cloudy outside or if there 
is precipitation, what can you assume is 
happening? (A front must be passing through 
the area.) learning modality: visual

Teaching Resources

• Transparencies I25, I26, I27, I28

L2

Skills Focus Classifying

Materials paper and pencil, television

Time 5 minutes each day

Tips Have students continue this activity 
over several days to observe at least three 
different types of fronts.

Expected Outcome All types of fronts are 
associated with clouds and precipitation. 

However, cold fronts tend to be associated 
with more abrupt changes in the weather.

Extend Have students continue to 
monitor weather changes after the fronts 
pass through their area. Ask: What type 
of weather follows each front? (Cold and 
occluded fronts are followed by cool, clear 
weather. Warm fronts are followed by warm, 
humid weather.)

Cold air

Direction
of front

Warm air

W
arm

 fr
ont

Cold air

Direction
of front

Co
ld

 F
ro

nt
W

arm
air

� Cold Front 
A fast-moving cold air mass
overtakes a warm air mass.

� Warm Front 
A warm air mass overtakes
a slow-moving cold air mass.

Types of Fronts
Colliding air masses can form four types of fronts: cold
fronts, warm fronts, stationary fronts, and occluded fronts.
The kind of front that develops depends on the characteristics
of the air masses and how they are moving.

Cold Fronts  As you have learned, cold air is dense and tends
to sink. Warm air is less dense and tends to rise. When a rapidly
moving cold air mass runs into a slowly moving warm air
mass, the denser cold air slides under the lighter warm air. The
warm air is pushed upward along the leading edge of the colder
air, as shown in Figure 5. A cold front forms.

As the warm air rises, it expands and cools. Remember that
warm air can hold more water vapor than cool air. The rising
air soon reaches the dew point, the temperature at which the
water vapor in the air condenses into droplets of liquid water
or forms tiny ice crystals. Clouds form. If there is a lot of water
vapor in the warm air, heavy rain or snow may fall. If the warm
air mass contains only a little water vapor, then the cold front
may be accompanied by only cloudy skies.

Since cold fronts tend to move quickly, they can cause
abrupt weather changes, including thunderstorms. After a cold
front passes through an area, colder, drier air moves in, often
bringing clear skies, a shift in wind, and lower temperatures.

What type of weather do cold fronts bring?

Classifying
At home, watch the weather 
forecast on television. Make 
a note of each time the 
weather reporter mentions a 
front. Classify the fronts 
mentioned or shown as cold, 
warm, stationary, or 
occluded. What type of 
weather is predicted to occur 
when the front arrives? Note 
the specific weather 
conditions, such as 
temperature and air 
pressure, associated with the 
front. Is each type of front 
always associated with the 
same type of weather?

FIGURE 5

Types of Fronts
There are four types of fronts: cold fronts, warm 
fronts, stationary fronts, and occluded fronts.  
Interpreting Diagrams  What kind of weather 
occurs at a warm front?

L3
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Differentiated Instruction

For: Weather Fronts activity
Visit: PHSchool.com
Web Code: cfp-4031

Students can interact with the art of 
the different types of fronts online.

Modeling Front Formation

Materials candle, cold water, container of 
hot water, food coloring, matches, pepper, 
stirrer, tall heat-resistant jar or beaker

Time 15 minutes

Focus Review what happens when fronts 
form.

Teach Fill the jar or beaker to the halfway 
point with cold water. Stir pepper into the 
water until it is mixed throughout. Add food 
coloring to a container of hot water, mix 
well, and then gently pour the hot water 
into the jar of cold water. The two layers of 
water should remain separate and mix only 
slightly. Light a candle and hold the jar above 
it. As the cold water in the bottom of the jar 
heats, the pepper will move upward as a 
result of convection. However, the pepper 
will not penetrate the top layer of colored 
water, but instead will collect at the “front” 
between the two layers of water. Ask: Why 
doesn’t the pepper rise through the top 
layer of water? (The top layer of water is 
warmer and will not mix with the cooler 
layer of water containing the pepper.)

Apply Ask: What does the cold water 
represent? (A cold air mass) What does the 
warm water represent? (A warm air mass) 
What does the boundary between the cold 
and warm water represent? (It could be 
either a warm front or a cold front.) learning 
modality: visual

Less Proficient Readers
Relating Text to Visuals Provide each 
student with a copy of the passage on 
fronts. Direct students’ attention to the 
illustrations of the fronts in Figure 5. Ask 
what the colored arrows indicate. (Red for 
warm air; blue for cold air) Discuss each 
type of front, asking questions such as 

L1 this one (for a cold front): What is 
happening to the warm air as the cold is 
sliding underneath it? As you use this 
questioning strategy to explain each type 
of front, ask students to find and highlight 
the corresponding text in the passage that 
specifically explains the movements.
learning modality: visual

Monitor Progress L2

Drawing Ask each student to draw 
diagrams of the four different types of fronts. 
Tell them to include in their diagrams the 
direction in which each front is moving 
and the kind of weather at each type 
of front. Students can save their 
drawings in their portfolios.

Answers
Figure 5 Clouds and precipitation

Clouds and possible storms 
with heavy rain or snow

Warm Fronts  Clouds and precipitation also accompany
warm fronts. At a warm front, a fast-moving warm air mass
overtakes a slowly moving cold air mass. Because cold air is
denser than warm air, the warm air moves over the cold air. If
the warm air is humid, light rain or snow falls along the front.
If the warm air is dry, scattered clouds form. Because warm
fronts move slowly, the weather may be rainy or cloudy for sev-
eral days. After a warm front passes through an area, the
weather is likely to be warm and humid.

Stationary Fronts  Sometimes cold and warm air masses
meet, but neither one can move the other. The two air masses
face each other in a “standoff.” In this case, the front is called a
stationary front. Where the warm and cool air meet, water
vapor in the warm air condenses into rain, snow, fog, or
clouds. If a stationary front remains stalled over an area, it may
bring many days of clouds and precipitation.

Occluded Fronts  The most complex weather situation
occurs at an occluded front, where a warm air mass is caught
between two cooler air masses. The denser cool air masses
move underneath the less dense warm air mass and push the
warm air upward. The two cooler air masses meet in the mid-
dle and may mix. The temperature near the ground becomes
cooler. The warm air mass is cut off, or occluded, from the
ground. As the warm air cools and its water vapor condenses,
the weather may turn cloudy and rain or snow may fall.

Cold air Warm air

Cold air
Cool air

Direction
of front

Warm air� Stationary Front
Cold and warm air masses meet,
but neither can move the other.

� Occluded Front
A warm air mass is caught
between two cooler air masses.

For: Weather Fronts activity
Visit: PHSchool.com
Web Code: cfp-4031
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Differentiated Instruction

Cyclones and 
Anticyclones

Teach Key Concepts
Areas of High Pressure 
and Low Pressure
Focus Ask students to examine the weather 
map in Section 3 that shows the letters H 
and L.

Teach Explain that cyclones and 
anticyclones form when the boundary 
between two fronts becomes distorted and 
bends develop along the front. The air begins 
to swirl, and either a low-pressure center or 
a high-pressure center can form. Ask: Is the 
center of a cyclone a low-pressure area or 
a high-pressure area? (A low-pressure area) 
Refer students to Figure 6. Ask: In what 
direction does air move in a cyclone? 
(Inwards, upwards, and counterclockwise) 
What type of weather is associated with 
cyclones, and why? (Storms and precipitation; 
as air rises, it becomes cooler, condensing to 
form clouds and resulting in precipitation.) 
In which direction does air move in an 
anticyclone? (Outwards, downwards, 
and clockwise) What type of weather is 
associated with anticyclones, and why? 
(Dry weather, because cool air falls and 
becomes warmer, and its relative humidity 
drops)

Apply Ask: If you notice air pressure 
dropping, what kind of weather would 
you forecast? Explain your answer. (Stormy 
weather, because rising air would become 
cooler, forming clouds and precipitation)
learning modality: verbal

Teaching Resources

• Transparency I29

L2

Special Needs
Modeling Cyclones Inflate two balloons 
to 10 cm in diameter; and tie them to the 
opposite ends of a pencil with pieces of 
thread, each of which is 30 cm long. Hold 
the pencil level, with the balloons 8 cm 
from your face, and blow gently between 
the balloons. Have students try blowing 
between the balloons. Ask: Why do the 

L1 balloons move closer together? (Blowing 
away the air between the balloons decreases 
the air pressure between them. The higher air 
pressure on the opposite sides of the balloons 
then pushes the two balloons closer together.) 
How is this like a cyclone? (In a cyclone, 
winds blow in toward the center because 
there is low pressure there.) learning 
modality: kinesthetic

Cyclones and Anticyclones
As air masses collide to form fronts, the boundary
between the fronts sometimes becomes distorted. This
distortion can be caused by surface features, such as
mountains, or strong winds, such as the jet stream.
When this happens, bends can develop along the front.
The air begins to swirl. The swirling air can cause a low-
pressure center to form.

Cyclones If you look at a weather map, you will see
areas marked with an L. The L stands for “low,” and
indicates an area of relatively low air pressure. A swirl-
ing center of low air pressure is called a cyclone, from a
Greek word meaning “wheel.”

As warm air at the center of a cyclone rises, the air
pressure decreases. Cooler air blows toward this low-
pressure area from nearby areas where the air pressure is
higher. As shown in Figure 6, winds spiral inward
toward the center of the system. Recall that, in the
Northern Hemisphere, the Coriolis effect deflects winds
to the right. Because of this deflection, winds in a
cyclone spin counterclockwise in the Northern Hemi-
sphere when viewed from above.

Cyclones play a large part in the weather of the
United States. As air rises in a cyclone, the air cools,
forming clouds and precipitation. Cyclones and
decreasing air pressure are associated with clouds,
wind,  and precipitation.

Anticyclones As its name suggests, an anticyclone is
the opposite of a cyclone. Anticyclones are high-
pressure centers of dry air. Anticyclones are usually
called “highs”—H on a weather map. Winds spiral out-
ward from the center of an anticyclone, moving toward
areas of lower pressure. Because of the Coriolis effect,
winds in an anticyclone spin clockwise in the Northern
Hemisphere. Because air moves out from the center of
the anticyclone, cool air moves downward from higher
in the troposphere. As the cool air falls, it warms up, so
its relative humidity drops. The descending air in an
anticyclone generally causes dry, clear weather.

What is an anticyclone?

H
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Cyclone (Low)

Anticyclone (High)

FIGURE 6
Structure of Cyclones and Anticyclones
Winds spiral inward towards the low-
pressure center of a cyclone. Winds spiral 
outward from the high-pressure center of 
an anticyclone.
Interpreting Diagrams  Do cyclone winds 
spin clockwise or counter-clockwise in the 
Northern Hemisphere?
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Answers
Figure 6 Counter-clockwise as seen from 
above

A high pressure center of dry 
air

Assess

Reviewing Key Concepts
1.  a. Temperature and humidity  
b. Maritime tropical and maritime polar 
air masses are humid; continental tropical 
and continental polar air masses are dry.  
c. A maritime polar air mass
2.  a. The area where two air masses meet  
b. Cold front: clouds, storms, heavy 
precipitation possible; Warm front: clouds, 
light precipitation; stationary: clouds, 
precipitation; occluded: clouds, precipitation 
c. Warm or stationary
3.  a. A center of low pressure  b. In the 
Northern Hemisphere, anticyclones have 
sinking air that spirals away from the center 
in a clockwise direction. As air sinks, it dries. 
This is why anticyclones usually bring clear 
skies.  c. Anticyclones: sinking air, clockwise 
rotation in Northern Hemisphere, generally 
clear weather; cyclones: rising air, counter-
clockwise rotation in Northern Hemisphere, 
generally cloudy weather with precipitation

Reteach
Use Figure 5 to review how fronts form.
Ask students to describe the type of weather 
that occurs at each front.

Performance Assessment
Skills Check Have students describe the 
direction of winds in cyclones and 
anticyclones in the Southern Hemisphere. 
(Cyclones spin clockwise, anticyclones 
counterclockwise)

Keep Students on Track Make sure 
that students have been collecting newspaper 
weather maps for about a week and have 
arranged them in order. Advise students to 
look carefully at how symbols on the maps 
have moved from one day to the next. 
Comparisons of weather in the three 
locations should include all of the weather 
factors represented on the maps.

Writing Mode Explanation

Scoring Rubric 
4 Exceeds expectations by writing a detailed 
report that describes a severe thunderstorm 
forming as a cold front advances into a warm 
air mass, warm air rises, water condenses to 
form clouds, and heavy precipitation occurs
3 Accurately explains the process
2 Is incomplete or has minor errors
1 Contains major errors

Low-pressure areas often 
bring precipitation.

High-pressure areas
usually have clear skies.

▲

▲

FIGURE 7

Highs and Lows
The satellite image shows a 
low-pressure area (cyclone) 
over the Northeast and high-
pressure areas (anticyclones) 
over the South and West. 

News Report Suppose you are a television 
weather reporter covering a severe 
thunderstorm. Write a brief report to explain 
to viewers the conditions that caused the 
thunderstorm.

3. a. Identifying What is a cyclone?
b. Relating Cause and Effect  How does air 

move in an anticyclone? How does this 
movement affect the weather?

c. Comparing and Contrasting Compare 
cyclones and anticyclones. What type of 
weather is associated with each?

Section 1 Assessment

Target Reading Skill Comparing and 
Contrasting Use the information in your table 
about fronts to help you answer Question 2 below.

Reviewing Key Concepts
1. a. Reviewing What two characteristics are used 

to classify air masses?
b. Classifying Classify the four major types of air 

masses according to whether they are dry or 
humid.

c. Applying Concepts What type of air mass 
would form over the northern Atlantic Ocean?

2. a. Defining What is a front?
b. Describing Name the four types of fronts and 

describe the type of weather each brings.
c. Classifying What type of front would most 

likely be responsible for several days of rain 
and clouds?

1

Teaching Resources

• Section Summary: Air Masses and Fronts
• Review and Reinforce: Air Masses and Fronts
• Enrich: Air Masses and Fronts


