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3 Predicting the 
Weather

Objectives
After this lesson, students will be able to
I.3.3.1 Explain how weather forecasters pre-
dict the weather.
I.3.3.2 Explain how technology has helped 
to improve weather forecasts.
I.3.3.3 Describe what can be learned from 
information shown on weather maps.

Target Reading Skill
Previewing Visuals Explain that looking at 
the visuals before they read helps students 
activate prior knowledge and predict what 
they are about to read.

Answers
Possible questions and answers include 
the following:
What type of front is located west of 
Oklahoma City? (A cold front) What do the 
stick symbols indicate? (Amount of cloud 
cover, atmospheric pressure, wind direction 
and speed, and temperature) What are the 
slender, curvy lines? (Isobars, which join 
places with the same air pressure.) What does 
the symbol to the east of Florida mean? (A 
hurricane) 

Teaching Resources

• Transparency I35

Preteach

Build Background 
Knowledge
Predicting the Weather
Ask students to recall occasions when they 
wanted to know what the next day’s or next 
weekend’s weather would be. (Possible 
responses include wanting to know what to 
wear to school or whether it would rain on 
Saturday and wash out a ball game.) Point 
out that with modern technology, 
meteorologists, or weather scientists, can 
predict the weather in the near future quite 
accurately. Tell students that they will learn 
tips that will help them predict the weather.

L2

Skills Focus Observing

Materials local newspaper weather 
report

Time 10 minutes

Expected Outcome The newspaper 
weather report may or may not match 
actual conditions, but it probably will 
be close.

Think it Over The newspaper weather 
report may match the actual weather in 
general but not in every detail. For 
example, the actual temperature may 
differ from the predicted temperature 
by a few degrees or showers may be light 
instead of moderate.

3 Predicting the Weather

What’s the Weather?
1. Look at the weather report in your local newspaper. Note 

what weather conditions are predicted for your area today, 
including temperature, precipitation, and wind speed.

2. Look out the window or think about what it was like the last 
time you were outside. Write down the actual weather 
conditions where you are.

Think It Over
Observing Does the weather report match what you observe? 
What is the same? What is different?

Reading Preview
Key Concepts
• How do weather forecasters 

predict the weather?

• How has technology helped to 
improve weather forecasts?

• What can be learned from the 
information on weather maps?

Key Terms
• meteorologist
• isobar
• isotherm   

Target Reading Skill
Previewing Visuals  Before you 
read, look at Figure 21, a weather 
map. Then write three questions 
about the map in a graphic 
organizer like the one below. As 
you read, answer your questions.

Every culture’s folklore includes weather sayings. Many of
these sayings are based on long-term observations. Sailors,
pilots, farmers, and others who work outdoors are usually
careful observers of clouds, winds, and other signs of changes
in the weather. Two examples are shown below.

Why do these two weather sayings agree that a red morning
sky means bad weather? Recall that in the United States storms
usually move from west to east. Clouds in the west may indi-
cate an advancing low-pressure area, bringing stormy weather.
If there are high clouds in the west in the morning, the rising
sun in the east turns these clouds red. The reverse is true at
sunset. As the sun sets in the west, it turns clouds in the east
red. Clouds in the east may indicate that a storm is moving
away to the east. A red sky is one kind of observation that helps
people to predict the weather.FIGURE 18

Red Sky
The red sky shown in this 
sunrise may indicate an 
approaching storm.

Weather Map

What type of front is located
west of Oklahoma City?

A.

Q.

Q.
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Differentiated Instruction

Instruct

Weather Forecasting

Teach Key Concepts
Collecting Weather Data
Focus Ask students to share weather 
folklore they have heard. (An example: if a 
groundhog sees its shadow on a certain day, 
there will be six more weeks of winter.)

Teach Point out that the weather can be 
forecast through instruments and through 
direct observations such as those we hear 
about in folklore. However, to make more 
accurate weather predictions, meteorologists 
must use more sophisticated observations. 
Ask: What tools do meteorologists use to 
analyze weather data and make forecasts? 
(Maps, charts, and computers) What is the 
source of the information used to prepare 
the weather forecast given on your local 
station? (The National Weather Service)

Apply Explain that weather stations around 
the world must have standard ways of 
measuring weather factors. For example, 
because wind speed varies with height, 
meteorologists set a standard of 10 m above 
the ground for recording winds. Ask: How 
do you think temperature might be 
standardized? (A possible answer is that 
temperature should be measured at the same 
time of day each day.) learning modality: 
logical/mathematical

Independent Practice
Teaching Resources

• Guided Reading and Study Worksheet: 
Predicting the Weather

 

Student Edition on Audio CD

L2

L2

Gifted and Talented
Interpreting Weather Folklore Ask 
interested students to research and report 
on reliable weather folklore. Have them tell 
how these are based on scientifically valid 
observations about the weather. Examples 
include the following: “Mackerel sky, 
mackerel sky, not long wet, not long dry” 
(High cirrus clouds that look like fish scales 
usually mean a change in the weather.) 

L3 “When the sun or moon is in its house, it 
will rain soon.” (The “house” refers to a ring 
around the sun or moon, which means that 
clouds are thickening and rain is near.) “The 
north wind does blow, and we will have 
snow.” (A north wind in winter usually 
brings cold weather and thus a chance that 
snow will follow.) learning modality: 
verbal

Monitor Progress L2

Oral Presentation Call on students to give 
examples of forecasting weather.

Answer
From local weather
observers, instruments 

carried by balloons, satellites, and weather 
stations around the world

Weather Forecasting
The first step in forecasting is to collect data, either from sim-
ple, direct observations or through the use of instruments. For
example, if a barometer shows that the air pressure is falling,
you can expect a change in the weather. Falling air pressure
usually indicates an approaching low-pressure area, possibly
bringing rain or snow.

Making Simple Observations You can read weather signs
in the clouds, too. Cumulus clouds often form on warm after-
noons when warm air rises. If you see these clouds growing
larger and taller, you can expect them to become cumulonimbus
clouds, which may produce a thunderstorm. If you can see thin
cirrus clouds high in the sky, a warm front may be approaching.

Even careful weather observers often turn to professional
meteorologists for weather information. Meteorologists  (mee
tee uh RAHL uh jists) are scientists who study the causes of
weather and try to predict it.

Interpreting Complex Data  Meteorologists are able to
interpret information from a variety of sources, including local
weather observers, instruments carried by balloons, satellites,
and weather stations around the world. Meteorologists use
maps, charts, and computers to analyze weather data and to
prepare weather forecasts. They often use radar to track areas
of rain or snow and to locate severe storms such as tornadoes.
Forecasters can also follow the path of a storm system. 

Where do weather reporters get their information? Most
weather information comes from the National Weather Ser-
vice. The National Weather Service uses balloons, satellites,
radar, and surface instruments to gather weather data.

What is a meteorologist?

FIGURE 19
Meteorologist at Work
Professional meteorologists use 
computers to help track and 
forecast the weather.  Inferring
Why might a meteorologist need 
to refer to more than one 
computer screen?
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Differentiated Instruction

Weather Technology

Teach Key Concepts
Focus Remind students that meteorologists 
rely on many weather balloons and satellites 
to collect data, and on computers to analyze 
the data collected.

Teach Explain that until the 1960s, 
meteorologists could issue forecasts only up 
to 36 hours in advance. Now they can issue 
forecasts for several days in advance. Some of 
the world’s most powerful supercomputers, 
along with improved models and 
observation systems, have made this 
possible. Ask: What kinds of information 
do weather satellites collect? (Temperature, 
humidity, solar radiation, wind speed and 
direction; they also provide images of clouds 
and storm systems.) What weather-related 
information can you see in the satellite 
photo in Figure 20? (Cloud cover and the 
location of a cyclone) Why are computers 
used to predict the weather? (They can 
process large amounts of data about 
temperature, humidity, air pressure, wind 
speed and direction, and other factors.)

Apply Explain that meteorologists divide 
the troposphere into about 3,000 grids, and 
weather data for each grid arrives at the 
National Weather Service twice a day. 
Managing all that data to track and forecast 
the weather requires billions of calculations. 
The supercomputer used by the National 
Weather Service can perform over two 
billion calculations per second. If that work 
had to be done by hand, it would require 
more than 123,000 people. learning 
modality: verbal

Help Students Read
Outlining The section on weather 
technology provides students with an 
opportunity to practice outlining skills. Tell 
students to write the subheads, leaving space 
between each one. As students read, they can 
list details under each subhead.

L1

English Learners/Beginning
Vocabulary: Word Analysis Point out 
that the word meteorology comes from the 
Greek stem meteor, meaning “things in 
the air,” and -logy, “the study of.” The 
ending -ogist means one who studies. Thus, 
meteorology is the study of weather, or 
things in the air. A meteorologist is a 
person who studies the weather. learning 
modality: verbal

L1 English Learners/Intermediate
Vocabulary: Word Analysis Analyze 
the terms isobar and isotherm. Explain that 
iso- means “equal” or “uniform,” -therm 
means “heat,” and -bar means “weight” or 
“pressure” (All of these word parts are 
derived from Greek words.) Ask students to 
examine weather maps from different days 
and write sentences using the two terms.
learning modality: verbal

L2

Weather Technology
Techniques for predicting weather have changed dramatically
in recent years. Short-range forecasts—forecasts for up to five
days—are now fairly reliable. Meteorologists can also make
somewhat accurate long-range predictions. Technological
improvements in gathering weather data and using
computers have improved the accuracy of weather forecasts.

Weather Balloons  Weather balloons carry instruments
high into the troposphere and lower stratosphere. Remember
that these are the two lowest layers of the atmosphere. The
instruments measure temperature, air pressure, and humidity.

Weather Satellites  The first weather satel-
lite, TIROS-1, was launched in 1960. Satellites
orbit Earth in the exosphere, the uppermost
layer of the atmosphere. Cameras on weather
satellites in the exosphere can make images of
Earth’s surface, clouds, storms, and snow
cover. These images are then transmitted to
meteorologists on Earth, who interpret the
information. New technologies, such as
NASA’s Terra satellite, shown in Figure 20,
provide large amounts of data to meteorolo-
gists. Modern satellites collect data on temper-
ature, humidity, solar radiation, wind speed
and wind direction, and provide images of
clouds and storm systems.

FIGURE 20
Satellite Technology
The large satellite image shows 
an intense cyclone over Ireland 
and Great Britain. The Terra
satellite (right) collects data 
on weather and environmental 
conditions.

L1



For: More on weather 
maps
Visit: PHSchool.com
Web Code: cfd-4033

Students can review weather maps in an online 
activity.

Modeling Weather Satellites

Materials globe, two small balls

Time 10 minutes

Focus Allow students to examine a cross-
section of the atmosphere that shows the 
depth of each layer.

Teach Explain that one type of weather 
satellite, a geostationary satellite, orbits 
Earth from west to east at an altitude of 
about 35,800 km. These satellites remain 
above the same spot on Earth’s surface. Polar 
satellites orbit Earth from north to south at 
an altitude of about 850 km and fly over 
both poles twice each day. Point out these 
distances on the diagram of the atmosphere. 
Challenge groups of students to use a globe 
and two balls to model how each weather 
satellite orbits Earth.

Apply Ask: Which type of satellite do 
you think gets clearer pictures of clouds 
and other weather factors? (Polar, because 
it orbits at a lower altitude) Which type gets 
a broader picture? (Geostationary, because 
it orbits at a higher altitude) learning 
modality: kinesthetic

L2

Math Skill Making and Interpreting 
Graphs

Focus Ask: Why are line graphs used for 
the data shown? (The graphs show how air 
pressure changes with time.)

Teach Ask: What is shown on the x-axes? 
(Time in 12-hour intervals) The y-axes? 
(Air pressure in millibars)

Answers
1. time of day, air pressure
2. According to model A, air pressure will 
drop slightly and then increase. According to 
model B, air pressure will steadily decrease.
3. Model B
4. Stormy weather, clouds and precipitation 
accompany low air pressure

Monitor Progress L2

Writing Have each student write a brief 
description of one type of technology and 
how it has improved the accuracy of weather 
forecasts.

Answer
Computers process data
about weather conditions 

reported from various weather stations and 
perform calculations from weather models 
to make forecasts.

Automated Weather Stations  Data are also gathered
from surface locations for temperature, air pressure, relative
humidity, rainfall, and wind speed and direction. The National
Weather Service has established a network of over 1,700 surface
weather observation sites. 

Computer Forecasts  Computers are widely used to help
forecast weather. Instruments can now gather large amounts of
data, including temperature, humidity, air pressure, wind
speed and direction, and other factors. Computers process
such information quickly to help forecasters make predictions.
To make a forecast, the computer starts with weather condi-
tions reported from various weather stations over a large area.
The computer then works through thousands of calculations
using equations from weather models. These data are used to
make forecasts for 12 hours, 24 hours, 36 hours, and so on.
Each forecast builds on the previous forecast. When new
weather data come in, the computer forecasts are revised.

How are computers used to produce weather 
forecasts?

Computer Weather Forecasting
Scientists use computers to develop different 
models of how a front may move. These predictions 
are then used to make weather forecasts. As more 
data become available, some models are found to 
be incorrect, while others are found to closely fit 
the predicted conditions. The upper graph shows 
predicted air pressure from two models. The lower 
graph shows actual data for air pressure. 

1. Reading Graphs What two variables are being 
graphed?

2. Interpreting Data How is air pressure predicted 
to change according to each model in the top 
graph?

3. Inferring Which computer model most closely 
matches the actual air pressure data?

4. Predicting  What weather would you forecast 
for Monday and Tuesday? Explain. (Hint:
Remember that falling air pressure usually means 
an approaching low-pressure area and possible 
precipitation.)

For: More on weather maps
Visit: PHSchool.com
Web Code: cfd-4033

Matt Mayerchak
Science Explorer 2005
File Name: sx6070a3.eps
Book I, Weather and Climate, chapter 3
2nd Pass Proof     Date: 10/30/03
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Reading Weather Maps

Teach Key Concepts
Interpreting Weather Maps
Focus Review the explanations of the 
symbols in the boxes.

Teach Refer students to Figure 21. Ask: 
What is the cloud cover at the Chicago 
weather station, and how is that 
symbolized? (100%, symbolized by a totally 
black circle) Where on a weather map 
symbol can you find the temperature at a 
weather station? (Temperature is on the 
upper left side of the circle.) Ask: What are 
isobars and isotherms? Isobars are lines 
joining places that have the same air pressure, 
and isotherms are lines joining places that 
have the same temperature.) Point out that 
the map in Figure 21 has isobars, but not 
isotherms. The isobars are labeled with 
both inches of mercury and millibars. Give 
students practice in interpreting symbols. 
Ask: What is the air pressure near New 
Orleans in inches and in millibars? 
(30.00 inches and 1016 millibars) What 
other cities have about the same air 
pressure? (Tampa, Little Rock, Minneapolis, 
Denver, Bismarck, Calgary, Seattle) Where on 
the map is the lowest air pressure? (The 
center of the hurricane off the coast of Florida)

Apply Ask: What can isobars on a weather 
map tell you about weather conditions? 
(High-pressure areas are generally clear and 
dry, and low-pressure areas are cloudy and 
wet.) learning modality: visual

Teaching Resources

• Transparencies I36, I37

L2

Skills Focus Interpreting Data

Materials Figure 21

Time 10 minutes

Tips Make certain that students 
understand that Figure 21 contains the 
information they need to interpret the 
symbol.

Expected Outcome Students 
should get the following answers: 1. 30°F 
2. 26–31 mph 3. from the south to the 
north 4. 1016 mb 5. 70–80% 6. snow

Extend Have students write a symbol for 
the following information: temperature, 
45°F; wind speed 15–20 mph; wind 
blowing from the northwest; pressure, 
1020 mb; cloud cover, 50%; precipitation, 
none.

Amount of
cloud cover

(100%)

Wind direction
(from the southwest)

Wind speed
(21-25 mph)

Temperature
(ºF)

Atmospheric
pressure

(millibars)

38                 1018

Wind Speed
(mph) Symbol

1
3
9
15
21
26
32
38
44
50
55
61
67
72

2
8
14
20
25
31
37
43
49
54
60
66
71
77

–
–
–
–
–
–
–
–
–
–
–
–
–
–

0

10

20–30

40

50

60

70–80

90

100

Cloud Cover
(%) Symbol

Weather Map Symbol

Reading Weather Maps
A weather map is a “snapshot” of conditions at a particular
time over a large area. There are many types of weather maps.
Weather forecasters often present maps generated by comput-
ers from surface data, radar, or satellite information.

Weather Service Maps  Data from many local weather sta-
tions all over the country are assembled into weather maps at the
National Weather Service. The data collected by a typical station
is summarized in Figure 21 above. The simplified weather map
on the next page includes most of the weather station data shown
in the key.

On some weather maps, you see curved lines. These lines
connect places where certain conditions—temperature or air
pressure—are the same. Isobars are lines joining places on the
map that have the same air pressure. (Iso means “equal” and
bar means “pressure.”) The numbers on the isobars are the
pressure readings. Air pressure readings may be given in inches
of mercury or in millibars or both. The isobars in Figure 21
are shown in both millbars and inches of mercury.

Isotherms are lines joining places that have the same tem-
perature. The isotherm may be labeled with the temperature in
degrees Fahrenheit, degrees Celsius, or both.

FIGURE 21

Reading Weather Map Symbols
The figure below shows what various weather symbols 
mean. At right, the weather map shows data collected 
from many weather stations.

Interpreting Data
Use Figure 21 to help you 
answer questions about this 
weather station data.

1. What is the temperature 
at this station?

2. What is the wind speed?
3. Which way is the wind 

blowing?
4. What is the air pressure?
5. What percent of the sky is 

covered by clouds?
6. What type of precipita-

tion, if any, is falling?

30 1016
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Communicating Local 
Weather Conditions

Materials printout or copy of a weather map 
showing local, current (as near as possible) 
conditions; copies of printouts of a list 
of local weather conditions (access the 
noaa.gov Internet site or search “local 
weather map”); the list should have wind 
speed and direction, temperature, dew point, 
relative humidity, and air pressure. Procure 
the weather map and list for the same day 
and approximate time.

Time 30 minutes

Focus Review the types of weather symbols 
shown on a weather map.

Teach Provide small groups with a copy of 
the list of local weather conditions, and 
have students use the list to create a weather 
map. Ask: What weather factors are not 
included in the key? (Relative humidity, dew 
point, and cloud type) How could you 
represent these on a weather map? (Possible 
answers are that relative humidity and dew 
point could be represented by numbers placed 
near the weather station and cloud type by a 
particular symbol.)

Apply Have students study the map of 
today’s weather and find their location on 
the map. Ask: Does the data that you 
recorded fit the general picture of weather 
conditions on today’s weather map? 
(Students’ data should be similar to weather 
conditions for nearby weather stations on the 
map.) learning modality: visual

L2

Monitor Progress L2

Skills Check Have students interpret data 
in Figure 21 to find the following weather 
information: the air pressure in Tampa, 
Florida (1016 millibars), a low-pressure 
system (Between Ohio and West Virginia); a 
stationary front (From Wisconsin to 
Virginia); a hurricane (East of Florida).

Answer
Small changes in the

 atmosphere today can 
cause large changes in the future.

Rich
sx6071b3
2nd

Drizzle

Fog

Hail

Haze

Hurricane

Isobar

Rain

Shower

Sleet

Smoke

Snow

Thunderstorm

Key

Precipitation
area

Cold front

Stationary
front

Occluded
front

1020

Warm front

Newspaper Weather Maps  Maps in newspapers are
simplified versions of maps produced by the National Weather
Service. Figure 22 on the next page shows a typical newspaper
weather map. From what you have learned in this chapter, you
can probably interpret most of the symbols on this map.
Standard symbols on weather maps show fronts, areas of
high and low pressure, types of precipitation, and
temperatures. Note that the high and low temperatures are
given in degrees Fahrenheit instead of Celsius.

Limits of Weather Forecasts  As computers have grown
more powerful, and new satellites and radar technologies have
been developed, scientists have been able to make better fore-
casts. But even with extremely fast computers, it is unlikely that
forecasters will ever be able to predict the weather a month in
advance with great accuracy. This has to do with the so-called
“butterfly effect.” The atmosphere works in such a way that a
small change in the weather today can mean a larger change in
the weather a week later! The name refers to a scientist’s sug-
gestion that even the flapping of a butterfly’s wings causes a
tiny disturbance in the atmosphere. This tiny event might
cause a larger disturbance that could grow into a large storm. 

What is the “butterfly effect”?



Use Visuals: Figure 22
Interpreting Newspaper 
Weather Maps
Focus Refer students to Figure 22.

Teach Ask: How is a newspaper weather 
map different from a weather service map? 
(Isobars and isotherms are not shown on 
newspaper weather maps, areas within the 
same temperature range are shown in the same 
color, and daily high and low temperatures are 
noted for key cities. Precipitation is shown 
with symbols that look like snowflakes or 
raindrops.) The same? (Both use the same 
symbols for fronts, and both indicate highs or 
lows with an H or L.)

Apply Challenge small groups of students 
to produce a brief national television 
weather report based on this weather map 
and present it to the class. learning 
modality: verbal

Assess

Reviewing Key Concepts
1.  a. A scientist who studies the causes of 
weather and tries to predict it  
b. Computers, weather maps, satellites, 
weather stations, and others
2.  a. Weather balloons, weather satellites, 
automated weather stations  b. Data about 
clouds, storms, snow cover, temperature, 
humidity, wind speed and direction  c. The 
large amount of data improves forecasting, 
but computers are needed to process all of 
the data.
3.  a. A line with triangles on the front side  
b. By the direction of the line extending out 
from a weathermap symbol  c. It is chilly in 
Chicago. It probably will start to snow soon, 
as a low pressure system is approaching.

Reteach
As a class, list and describe the methods that 
meteorologists use to collect and analyze 
weather data and to make forecasts.

Performance Assessment
Skills Check Give students a copy of a 
weather map of your area, and ask them to 
write a weather report and forecast for the 
next day.

Teaching Resources

• Section Summary: Predicting the Weather
• Review and Reinforce: Predicting the 

Weather
• Enrich: Predicting the Weather

L2

L1

L2

Keep Students on Track Tell students 
that after a week of predicting the weather at 
three locations, they are ready to compare 
their predictions to the actual weather that 
occurred at these three locations. They can 
also compare their predictions to those made 
by meteorologists. (These can be found in 
most newspaper weather reports.)

Scoring Rubric 
4 Exceeds expectations by writing a 
complete weather report that includes a 
description of the weather symbols used; 
includes a forecast of tomorrow’s weather
3 Meets expectations by including all 
criteria, but is not as detailed
2 Includes only a partial report
1 Includes incomplete and inaccurate 
information

Seattle
45/37

San Francisco
55/42
Los Angeles
60/48

Denver
40/22

Billings
38/25

Kansas City
34/30

Minneapolis
32/26

Chicago
36/28

Detroit
37/26

New York
44/34

Washington
48/33

DFW
Metroplex
66/46

Atlanta
42/38

Miami
74/60

El Paso
58/40

Houston
70/50

COLD

WINDY

CHILLY

Major low pressure
areas are shown 
with an L.

Triangles point in 
the direction a cold 
front is moving.

High pressure
areas are shown
with an H.

Half-circles show 
the direction a warm 
front is moving.

Raindrop, slanted line, 
and snowflake symbols 
show precipitation.

Section 3 Assessment

Target Reading Skill Previewing Visuals  Refer 
to your questions and answers about weather 
maps to help you answer Question 3 below.

Reviewing Key Concepts
1. a. Describing What is a meteorologist?

b. Explaining What tools do meteorologists 
rely on to forecast the weather?

2. a. Listing List three technologies used to gather 
weather data.

b. Summarizing Describe the types of weather 
data gathered by satellites.

c. Drawing Conclusions How does the large 
amount of weather data gathered by various 
modern technologies affect the accuracy of 
weather forecasts?

3. a. Identifying What is the symbol for a cold 
front on a weather map?

b. Explaining How is wind direction indicated 
on a weather map?

c. Interpreting Diagrams  According to 
Figure 22, what is the weather like in Chicago? 
How might this change in a few hours?

FIGURE 22

Newspaper Weather Map
Weather maps in newspapers use symbols 
to show fronts, high- and low-pressure 
areas, and precipitation. Color bands 
indicate different temperature ranges.  

Weather Report Find a current weather map 
from a newspaper. Use the map to write a 
brief weather report for your region. Include 
a description of the various weather symbols 
used on the map.
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Reading a Weather Map

Prepare for Inquiry
Key Concept
The symbols on weather maps communicate 
information about weather factors and 
systems.

Skills Objectives
Students will be able to
• interpret data on a weather map
• observe the differences in air pressure on 

the map
• draw conclusions about the type of 

weather affecting different places

Prep Time 10 minutes

Class Time 30 minutes

Advance Planning
Make an overhead transparency of the map 
in the lab to use in class.

Alternative Materials
You can use an actual weather map from a 
newspaper.

Guide Inquiry
Troubleshooting the Experiment
Make sure that students realize how the front 
changes as it goes across the top of the map. 
Explain why two temperatures are given for 
each city on the map.

Expected Outcome
Students will use other maps in the chapter 
to help interpret the map in the lab. In 
Step 3, the symbols that look like snowflakes 
represent snow and those that look like 
raindrops represent rain. In Step 4, lines 
consisting of half-circles indicate warm 
fronts and lines consisting of triangles 
represent cold fronts. In Step 5, H is the 
symbol for high pressure and L is the symbol 
for low pressure.

Analyze and Conclude
1. Orange represents the highest 
temperatures and light purple represents the 
lowest temperatures.

2. Highest: Miami; lowest: Denver

3. It is raining in California and snowing in 
parts of the northwest.

4. Three—warm front, cold front, stationary 
front

5. Two areas of low pressure and two areas of 
high pressure

6. It is probably winter. The temperatures 
are fairly low.

7. A cold front; clouds and snow followed by 
cold, dry weather

Extend Inquiry
More to Explore Television weather 
maps use somewhat different symbols, but 
students will be able to interpret them by 
using their knowledge of newspaper weather 
maps.

Seattle
38/28

San Francisco
57/45

Los Angeles
68/50

Denver
56/26 Kansas City

58/42

Minneapolis
41/12

Chicago
48/38

Detroit
47/38

New York
46/38

Washington
52/40

Atlanta
58/43

Miami
74/66

El Paso
66/44

Houston
70/60

Billings
30/3

Reading a Weather Map

Problem
How does a weather map communicate data?

Skills Focus
interpreting maps, observing, drawing conclusions

Procedure
1. Examine the symbols on the weather map 

below. For more information about the sym-
bols used on the map, refer to Figure 21 on 
pages 96–97, and Figure 22 on page 98.

2. Observe the different colors on the weather 
map below.

3. Find the symbols for snow and rain.

4. Locate the warm fronts and cold fronts.

5. Locate the symbols for high and low pressure.

Analyze and Conclude
1. Interpreting Maps What color represents the 

highest temperatures? What color represents 
the lowest temperatures?

2. Interpreting Maps  Which city has the high-
est temperature? Which city has the lowest 
temperature?

3. Interpreting Maps  Where on the map is it 
raining? Where on the map is it snowing?

4. Interpreting Maps  How many different 
kinds of fronts are shown on the map?

5. Observing How many areas of low pressure 
are shown on the map? How many areas of 
high pressure are shown on the map?

6. Drawing Conclusions What season does this 
map represent? How do you know?

7. Communicating The triangles and semicir-
cles on the front lines show which way the 
front is moving. What type of front is moving 
toward Minneapolis? What kind of weather 
do you think it will bring?

More to Explore
Compare this weather map to one shown on a 
television news report. Which symbols on these 
maps are similar? Which symbols are different?

L2

Teaching Resources

• Lab Worksheet: Reading a Weather Map
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Doppler Radar

Key Concept
Doppler radar is useful for forecasting 
weather, but it does have some limitations.

Build Background Knowledge
Recalling Science Concepts
Remind students about how tornado 
warnings are issued. Ask: How do 
meteorologists know that a tornado exists 
nearby? (Someone might spot the tornado or 
a funnel cloud.) Tell students that Doppler 
radar has provided meteorologists with a 
new tool to detect tornadoes and has 
improved the accuracy of tornado warnings.

Introduce the Discussion
Tell students that most of the weather radar 
used today is Doppler radar. Ask: What 
advantages does Doppler radar have? (It 
can detect air movement, such as tornadoes 
and wind gusts.)

Facilitate the Discussion
• Review the Doppler effect with students. 

Remind students that radar waves 
reflected from approaching objects will 
have shorter wavelengths and waves 
reflected from retreating objects will have 
longer wavelengths.

• Have students read the feature and answer 
the Weigh the Impact questions 
individually as a homework assignment. 
The next day, divide the class into small 
groups for discussion. Have students 
consider these questions: How does 
Doppler radar work? How has Doppler 
radar improved weather forecasting? What 
limitations does Doppler radar have?

History of Science The Doppler effect 
was discovered in 1842 by Christian 
Doppler. Since its discovery, scientists and 
engineers have developed many practical 
applications. Astronomers use Doppler-
shifted light to determine the motions of 
stars and galaxies. Police take advantage of 
the Doppler effect to determine the speeds 

of passing cars and trucks. However, the 
Doppler effect is perhaps best known for its 
importance in weather forecasting. 
Forecasters can detect and gauge the 
intensity of precipitation, detect tornadoes 
and rotation in thunderstorms, and 
measure the speed of wind gusts.

Doppler Radar Station
Rotating continuously 
inside the protective 
housing, the station
is supported by a tower that
may be as tall as 30 meters.

Transmitter sends out radio 
waves that bounce off particles, 
such as raindrops, in the air. 
Some waves are reflected back 
to the station.

Antenna picks up the returning 
radio waves. Data from 
incoming waves are sent to a 
computer.

Computer is used to
process data and generate a 
Doppler radar image for 
meteorologists.

Doppler Radar
“Let’s look at our Doppler radar screen,” says a TV 
meteorologist pointing to a weather map with moving 
color blotches. The colors represent different locations and 
intensities of precipitation. “The purple area here shows a 
severe storm moving rapidly into our area.” Doppler radar 
helps meteorologists make more accurate weather forecasts 
by tracking the speed and direction of precipitation. 

What Is Doppler Radar?
Doppler radar gets its name 
from the “Doppler effect,” which 
describes the changes that occur 
in radio waves as they bounce off 
a moving object. Nearly 150 
Doppler radar stations 
throughout the United States 
continuously send out radio 
waves. These waves bounce off 
particles in the air, such as 
raindrops, snowflakes, hail, and 
even dust. Some of these radio 
waves are reflected back to the 
Doppler radar station where 
computers process the data.
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Weigh the Impact
1. Doppler radar helps to improve the 
accuracy of weather forecasts by providing 
information about the occurrence and 
intensity of precipitation. It also provides 
information about air movement, such as 
the rotation that occurs during tornadoes, 
and so can give greater advanced warning of 
tornadoes.
2. Answers will depend on the map selected. 
Precipitation intensity is often shown with a 
color scale from green (light precipitation) 
to purple (heavy precipitation). The speed of 
moving air is shown with a scale that has 
both positive and negative wind-speed 
values. A negative value indicates wind 
blowing in the opposite direction of a 
positive value.
3. Encourage students to interpret the data 
they observe to describe current conditions 
and predict future conditions.

For: More on Doppler 
Radar
Visit: PHSchool.com
Web Code: cfh-4030

Students can research this issue online.

Extend
Encourage students to research how Doppler 
radar is used to detect tornadoes. Ask them 
to explain the significance of a hook-shaped 
echo on a Doppler radar screen.

formed of condensed water particles.

Doppler Radar Screens

Tornado
Doppler radar can detect the air 
movements in thunderstorms that 
may lead to tornadoes. A tornado is 
a rapidly spinning, funnel-shaped cloud

PHSchool.com

1. Identify the Need
How is Doppler radar an important 
technology in weather forecasting?

2. Research
Using the Internet, research 
Doppler radar reports for your city. 
Examine a Doppler image and 
explain each element on the map, 
including the different colors and 
the direction of motion. 

3. Write
As a TV meteorologist, write the 
script for a local weather forecast. 
Describe areas with precipitation, 
the amount of precipitation, and 
the direction of weather systems. 
Use your research and notes. 

For: More on Doppler radar
Visit: PHSchool.com
Web Code: cfh-4030

The amount of precipitation is shown above 
by using different colors.  

The different colors above show the speed 
and direction of precipitation.

How Effective Is Doppler Radar?
Before Doppler radar, it was hard to track fast-moving 
storms such as tornadoes. Tornado warnings were issued 
an average of just five minutes in advance. Today, 
Doppler radar can give people several extra minutes to 
prepare. People also use Doppler images to make 
decisions about everyday activities. 

But the technology does have limitations. Doppler 
radar doesn’t “see” everything. Sometimes mountains or 
buildings block the radio waves. In addition, Doppler 
radar doesn’t always pick up light precipitation such as 
drizzle. Meteorologists must review the completeness of 
the data and decide how it might affect the forecast.

http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=cfh&wcsuffix=4030
http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=cfh&wcsuffix=4030

