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Lessons 19–20
Severe Weather  
Patterns

Prepare
In Lesson 19, students analyze a map and a graph to identify patterns related to when and where 
hurricanes frequently occur and recognize that this information can be used to predict potential 
severe weather. In Lesson 20, students use what they have learned about severe weather to analyze 
and interpret data in a Conceptual Checkpoint as they identify when and where tornadoes are likely 
to occur and recommend a solution to reduce the impact of future weather hazards.

Student Learning

Knowledge Statement
People can use patterns of severe weather to predict weather hazards.

Concept 3: Weather Hazards
Focus Question

How can we plan for severe weather?

Phenomenon Question

How can people predict severe 
weather?
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Objectives
 ▪ Lesson 19: Identify patterns related to when and where hurricanes frequently occur.

 ▪ Lesson 20: Use patterns of severe weather to predict weather hazards.

Texas Essential Knowledge and Skills Addressed
3.2D Analyze and interpret patterns in data to construct reasonable explanations based 

on evidence from investigations. (Addressed) 

3.3B Represent the natural world using models such as volcanoes or the Sun, Earth, and Moon 
system and identify their limitations, including size, properties, and materials. (Addressed) 

3.7B Investigate rapid changes in Earth’s surface such as volcanic eruptions, earthquakes, 
and landslides. 

3.8A Observe, measure, record, and compare day-to-day weather changes in different 
locations at the same time that include air temperature, wind direction, and 
precipitation. (Addressed) 

3.9C Describe environmental changes such as floods and droughts where some organisms 
thrive and other perish or move to new locations. (Addressed) 

English Language Proficiency Standards Addressed
2G Use visual, contextual, and linguistic support to enhance and confirm understanding 

of increasingly complex and elaborated spoken language. 

3E Share information in cooperative learning interactions.
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Materials

Lesson 19 Lesson 20

Student Science Logbook (Lesson 19 Activity Guide) ●

Science Logbook (Lesson 20 Activity Guides A and B) ●

Teacher Hurricane Frequency Map (Lesson 19 Resource A) ● ●

Hurricane Frequency Graph (Lesson 19 Resource B) ● ●

Anchor model ●

Conceptual Checkpoint Map and Graph (Lesson 20 Resource) ●

Anchor chart, driving question board ●

Preparation None
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Lesson 19
Objective: Identify patterns related to when and where hurricanes frequently occur.

Launch  8 minutes 

Write or display these weather sayings (Mackay 2018) on the board or a piece of chart paper:

 ▪ “No weather is ill if the wind be still.”

 ▪ “If seabirds fly to land, there truly is a storm at hand.”

 ▪ “Cats leap about and chase their tails to warn of thunderstorms and gales.”

Ask students to participate in a Mix and Mingle routine to respond to the following questions for each 
weather saying. 

 ►What might this saying tell us about the weather?

 ▪ If there is no wind, then the weather will be nice. 

 ▪ Seabirds will fly toward land if there is a storm in the ocean. 

 ▪ Cats act strange when a thunderstorm is about to happen. 

 ►How true do you think this saying is? Do you think it a good predictor of future weather 
conditions? 

 ▪ I think the saying is true because a lot of severe weather causes strong winds. If there is no wind, 
the weather must be nice. 

 ▪ I bet seabirds do fly toward land to get away from bad storms. 

 ▪ I’m not sure. My cat doesn’t act any different when it’s storming outside. 

Agenda
Launch (8 minutes)

Learn (32 minutes)

 ▪ Analyze Hurricane Frequency 
Map and Graph (20 minutes)

 ▪ Revise Anchor Model (12 minutes)

Land (5 minutes)

Teacher Note
Mix and Mingle is a collaborative 
conversation routine in which students 
share ideas about a topic or question 
while moving around the classroom. After 
a question or topic is posed, students 
circulate before pairing up with a peer 
to discuss. After a few moments, students 
are given a signal to move around 
again before stopping to pair up with 
a different partner to discuss the same 
or a new topic or question. This routine 
provides students time to think as well 
as an opportunity to share their ideas 
with peers (3E).

Teacher Note
The accuracy of weather sayings varies 
depending on factors such as season and 
location. In addition, while some weather 
sayings are supported by scientific 
explanations (e.g., calm weather 
conditions can indicate high pressure 
systems, which often bring fair weather), 
others are purely anecdotal.
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When students have finished discussing the weather sayings, explain that these sayings were 
developed by people a long time ago and are examples of how people have passed weather wisdom 
from one generation to the next for a very long time. Ask students to consider how people were able 
to come up with these weather sayings without the help of modern technology.

 ►How do you think people were able to come up with these sayings to help them predict weather 
conditions?

 ▪ I guess people just watched the weather and wrote down when they noticed a pattern. 

 ▪ People must have seen animals acting in a different way when severe weather was coming. 

Highlight and discuss student responses that allude to people noticing patterns related to changes 
in weather. Guide students toward the idea that people have been observing patterns in nature 
to predict events for a very long time. Introduce the Phenomenon Question How can people predict 
severe weather? and explain that in this lesson, students will look for patterns in hurricane activity 
to begin to answer this question.

Learn  32 minutes 

Analyze Hurricane Frequency Map and Graph  20 minutes 

Display the hurricane frequency map 
(Lesson 19 Resource A).  Tell students the map is  
divided into small sections called counties and that the 
color of each county indicates how many hurricanes 
occurred in that county between 1900 and 2010.  Also 
point out the key in the lower left corner of the map, and 
tell students how to read the key by explaining that the 
numbers next to each color indicate how many 
hurricanes that color represents.

Content Area Connection: 
Mathematics
In math, students use the word frequent  
to explain discrete graphical data, 
including terms such as most frequent 
, less frequent, and frequently . Extend 
this learning to understand frequency 
. To support students, consider having 
them use sentence frames such as the 
ones below for practice.
 ▪ The most frequently used word in our 

class is _____.
 ▪ I go to the _____ frequently 

to _____.

Teacher Note
If needed, explain that a county 
is a small region of a state and that 
every state in the United States is made 
up of multiple counties (2E).
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Frequency of Hurricanes by County: 1900-2010

Source: NOAA Hurricane Strikes by County
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Ask students to examine the map and record what they notice and wonder in their Science Logbooks 
(Lesson 19 Activity Guide). After a few minutes, invite students to share with the class.

Sample student responses: 

I Notice I Wonder

 ▪ Most hurricanes happen along the 
southern coast. 

 ▪ The tip of Florida gets a lot of hurricanes. 
 ▪ There are no hurricanes at all in the middle of 

the United States. 
 ▪ A lot of the hurricanes are on the East Coast. 

 ▪ Why are all the hurricanes on the coast? 
 ▪ Does the ocean cause hurricanes? 
 ▪ Why does Florida get so many hurricanes? 
 ▪ How strong are the hurricanes shown 

on the map? 

Draw attention to student responses that recognize that most hurricanes occur along the coast. 
Remind students that a hurricane is a type of storm that forms over the ocean.

 ► If hurricanes always form over the ocean, how does this help explain the pattern we see 
on the map?

 ▪ Hurricanes must travel from the ocean to the land, so land near the ocean must get hit first. 

 ▪ It makes sense that places near the coast would get more hurricanes because they are near 
the ocean. 

Ensure students understand that since hurricanes form over the ocean, they naturally have a greater 
impact on areas along the coast.  Trace a finger along the areas on the map that have the most 
hurricane strikes and emphasize that these coastal counties are where most hurricanes occur in the 
United States.

Next display the hurricane frequency graph (data from Landsea 2018) (Lesson 19 Resource B). Explain 
that this bar graph shows the number of hurricanes that made landfall, or reached land from the 
ocean, in the United States each month between 1980 and 2010. Point out that the scale on the 
vertical axis is in increments of two and that these numbers represent the number of hurricanes that 
made landfall. Demonstrate how to read the graph by pointing to the June bar and explaining that 
only one hurricane made landfall in June during the 30 years represented by the graph.

Teacher Note
If students wonder why hurricanes do not 
occur along the southern border of the 
United States, explain that this map 
does not show all of North America and 
that Mexico borders the southern states 
to the west of Texas. If students ask 
about the western coast of the United 
States, explain that wind and ocean 
conditions around the West Coast make 
it much less likely for this type of severe 
weather system to form and make 
landfall.
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Month

 US Hurricane Frequency by Month 1980–2010
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Give students a few moments to observe the graph before asking them to Think–Pair–Share about 
what they notice.

 ►What do you notice about the graph?

 ▪ Most hurricanes happen in August and September. 

 ▪ Hurricanes only happen in the summer and fall. 

Use student responses to help students determine that there is a pattern in when hurricanes occur. 
Tell students that because so many hurricanes occur between June and November, many people refer 
to this time of year as hurricane season.

Guide students toward an understanding that patterns in hurricane activity can be used to make 
predictions about severe weather events.

 ►Where and when are hurricanes most likely to occur?

 ▪ Hurricanes are most likely to occur along the coast in late summer or early fall. 

 ▪ Places near the ocean get hurricanes, and hurricanes are most likely to happen in August 
or September. 

 ►How could this information be useful in predicting hurricanes?

 ▪ People along the coast know to watch for hurricanes in the summer and fall. 

 ▪ You know there won’t be any hurricanes in the winter or spring. 
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Check for Understanding
As students discuss the hurricane frequency map and graph, they should come to an understanding 
that there are patterns related to when and where hurricanes occur.

Evidence

Look for evidence that all students
 ▪ identify that hurricanes are most common in late summer and early fall, and
 ▪ recognize that hurricanes occur along the coast of the United States.

Next Steps

If students have difficulty recognizing patterns associated with hurricanes, work with small groups 
to emphasize the patterns on the map and the graph separately. It might be helpful to provide 
a political map of the United States to show the coastline along the Gulf of Mexico and the 
Atlantic Ocean. Take note of any students who may need further support interpreting this data 
as students will work with similar data again for tornadoes in Lesson 20.

Revise Anchor Model  12 minutes 

Display the hurricane frequency map (Lesson 19 Resource A) again and point out the location 
of Galveston, Texas, on the map. Remind students that the 1900 hurricane occurred on September 8.

 ►Does this information about the 1900 Galveston hurricane match what we observed about when 
and where hurricanes are likely to occur? Why or why not?

 ▪ Yes, Galveston is in an area where hurricanes frequently occur. 

 ▪ Yes, September is one of the months when hurricanes occur most frequently. 

Then display the anchor model and ask students to consider how what they have learned about the 
weather hazards related to hurricanes might help explain the damage that occurred in Galveston 
during the 1900 hurricane.

 ►What kinds of weather hazards would you expect during a hurricane?

 ▪ Hurricanes have strong winds and heavy rain. 

 ▪ Hurricanes can cause storm surge. 



PhD SCIENCE® TEKS EDITION Weather and Climate ▸ Lesson 19

© Great Minds PBC 171

 ►How do you think these weather hazards might have caused the damage we saw in the 
photographs of Galveston after the 1900 hurricane?

 ▪ The damage could have been caused by strong wind breaking things apart. 

 ▪ I think rain and storm surge caused flooding that destroyed the city. 

Summarize student ideas to revise the anchor model to reflect new learning.

Sample anchor model: 

1900 Galveston Hurricane

Hurricane Season: June through November

Galveston, TX

Before AfterDuring

Heavy rain

Strong wind

Storm
surge

A location’s climate describes the typical weather conditions over time, and these conditions occur in seasonal 
patterns. Hurricanes like the one that hit the city of Galveston, Texas, on September 8, 1900, also occur 
in patterns. Before the hurricane, Galveston was a successful city. During the hurricane, there was heavy rain, 
strong wind, and storm surge. These weather hazards destroyed the city.
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Land  5 minutes 

Ask students to consider how communities in areas where hurricanes frequently occur could prepare for 
future weather hazards related to hurricanes.

 ► If you lived in a location like Galveston where hurricanes occur frequently, then what kinds 
of solutions would you want to put in place to protect yourself and your family?

 ▪ I would want to live in a house that is raised so that it can’t get flooded. 

 ▪ I would want to build a seawall along the coast to keep storm surge from causing flooding. 

 ▪ I would learn the evacuation routes so that I could leave if I knew a hurricane was coming. 

Use student responses to conclude that there are several different solutions that can be used to reduce 
the impact of hurricanes in areas where they are common.

Optional Homework
Students ask family members about any weather sayings they know that can be used to help predict 
weather conditions.
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