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Lessons 16–17
Weather Hazards 
and Their Effects

Prepare
In Lessons 1 through 3, students were introduced to severe weather and related weather hazards 
as they investigated the 1900 Galveston hurricane. In Lesson 16, students explore other types  
of severe weather as they observe photographs to identify the potential effects of various weather 
hazards. In Lesson 17, students obtain information about how severe weather events and their hazards 
can be rated using scales.

Student Learning

Knowledge Statement
Different severe weather systems are made up of a variety of weather hazards.

Concept 3: Weather Hazards
Focus Question

How can we plan for severe weather?

Phenomenon Question

What happens when the weather 
becomes severe?



Weather and Climate ▸ Lessons 16–17 PhD SCIENCE® TEKS EDITION

© Great Minds PBC136

Objectives
 ▪ Lesson 16: Identify weather hazards and examine their potential effects.

 ▪ Lesson 17: Investigate scales designed to rate severe weather systems.

Texas Essential Knowledge and Skills Addressed

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

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

3E Share information in cooperative learning interactions. 

4G Demonstrate comprehension of increasingly complex English by participating in shared 
reading, retelling or summarizing material, responding to questions, and taking notes 
commensurate with content area and grade level needs.
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Materials

Lesson 16 Lesson 17

Student Science Logbook (Lesson 16 Activity Guide) ●

Severe Weather Photographs (1 set per group) ●

Science Logbook (Lesson 17 Activity Guides A and B) ●

Hurricanes!  by Gail Gibbons (hard copy version, or digital version available at http://phdsci.link/1176)  
(1 per group) (2009a)

●

Tornadoes!  by Gail Gibbons (hard copy version, or digital version available at http://phdsci.link/1177)  
(1 per group) (2009b)

●

Teacher Umbrella and rain jacket or poncho ●

Driving question board, anchor chart ●

Blizzard Photographs (Lesson 16 Resource A) ●

Three Hurricanes Satellite Photograph (Lesson 17 Resource A) ●

Class severe weather chart developed in Lesson 16 ●

Hurricane Katrina Satellite Photograph (Lesson 17 Resource B) ●

Preparation Print one copy of each set of severe weather photographs (see Lesson 16 Resources B, C, D, and E); each group will need 
photographs for one type of severe weather.

●
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Lesson 17
Objective: Investigate scales designed to rate severe weather systems.

Launch  8 minutes 

Display the satellite photograph of three hurricanes (Lesson 17 Resource A). Explain to students that 
this photograph shows what three hurricanes over the Gulf of Mexico and the Atlantic Ocean looked 
like from space in 2010. Point out where the three hurricanes are in the photograph.

Have students observe the photograph silently for a minute before asking them to describe and 
compare the hurricanes.

Agenda
Launch (8 minutes)

Learn (33 minutes)

 ▪ Compare Severe Weather Events 
(8 minutes)

 ▪ Investigate Severe Weather 
Rating Scales (25 minutes)

Land (4 minutes)
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 ►What do you notice about these hurricanes?

 ▪ They are different sizes. 

 ▪ They are in different locations. 

 ▪ It looks like they are spinning because the clouds look like a swirl. 

 ►How could you tell which hurricane is the strongest?

 ▪ Maybe the biggest hurricane is the strongest. 

 ▪ Maybe we could compare how strong the winds are in each one. 

 ▪ We need to know how fast each hurricane is spinning. 

 ►Which of these hurricanes might pose the biggest threat to life and property? What makes you 
think that?

 ▪  I think the biggest hurricane in the middle would cause the most damage. 

 ▪ The hurricane on the left is over land, so I think it is more dangerous than the ones  
in the ocean. 

 ▪ I don’t know because it’s hard to tell how fast they are moving or which way they are going. 

Point out student responses that relate to measuring the size or speed of the hurricanes. Agree 
that a more precise method is needed to determine the strength of a severe weather event such 
as a hurricane. Tell students that in this lesson, they will investigate how scientists rate severe weather 
events to determine what hazards to expect and how to help keep people safe.

Learn  33 minutes 

Compare Severe Weather Events  8 minutes 

Invite students to brainstorm how scientists might describe severe weather events such as hurricanes 
to compare, or rate, them depending on their strength. Have students Jot–Pair–Share to record their 
ideas in their Science Logbooks (Lesson 17 Activity Guide A).
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►    What kind of information might a scientist use to compare one hurricane to another? 

▪        A scientist could find out how fast the wind is blowing in each one.    

▪    A scientist could measure the amount of rain that falls.    

▪    A scientist could look at how big the hurricanes are from one side to the other.    

     As students share, refer to the class severe weather chart created in Lesson 16 and circle, highlight, 
underline, or point to weather hazards they mention that are listed for hurricanes. 

 Confirm students’ ideas that to rate severe weather events, multiple components need to be considered 
and measured. Explain that this is because a severe weather event is an example of a system, which 
means that it has several components that interact and come together to make up the whole. 

►    What components make up a hurricane? 

▪        Water and wind are components of a hurricane. Wind can also push on ocean water and cause 
powerful waves.    

▪    Heavy rainfall, strong winds, and powerful waves are the components of a hurricane.    

     Explain that scientists sometimes rate a severe weather event on a scale to describe some of the 
system’s components and their interactions. 

   Investigate Severe Weather Rating Scales  25 minutes 

 Tell students they will work in groups of four to read texts about rating scales for both hurricanes and 
tornadoes. Distribute one copy of each text to each group, and explain that one pair of students from 
each group will read pages 8–19 of  Hurricanes!   (Gibbons 2009a) and the other pair will read pages 
8–21 of  Tornadoes!   (Gibbons 2009b).  

 Divide each group into pairs and assign one of the texts to each pair. Then ask each pair of students 
to use a partner reading routine to read their assigned text. During this routine, students take turns 
reading one page at a time.    As one student reads a page, the partner should listen and record 
details in the storm rating scale chart of their Science Logbook (Lesson 17 Activity Guide B).     

 Once student pairs have finished reading, they may work together to revisit the text and complete any 
rows of their storm rating scale chart in their Science Logbooks that are still missing information. Once 
students have completed their charts, groups should come back together so that each pair can explain 
to the other what they learned. 

 Teacher Note 
  Either hard copy or digital versions of the 
texts may be used. Digital versions of the 
texts are available on the Epic! digital 
library. Access the texts by opening 
a free educator Epic! account: 
http://phdsci.link/1007 . 

 Teacher Note 
  Partner reading is a cooperative activity 
that encourages peer-to-peer learning. 
This routine provides students with the 
opportunity to share feedback on what 
they have heard related to the fluency 
and accuracy of the reading. Partner 
reading also engages students in active 
listening for information (3E). 

 Teacher Note 
  Encourage students to focus on the 
effects of weather hazards over the 
quantitative details such as wind speed 
and storm surge height. 

 Differentiation 
  Both texts used in this activity introduce 
new terminology such as  categories  , 
moderate  ,  extensive ,  enhanced  , 
classification  , and  severity . Students 
may need additional support 
in understanding these terms. Before 
assigning partners, preview both texts 
to consider terminology and length 
of passages. The  Hurricanes!   text includes 
terminology that may be slightly more 
accessible to students reading below 
level (4G). 
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Sample student responses: 

Type of Severe Weather: Tornado 

Name of Scale: Enhanced Fujita tornado scale 

Rating on Scale Effects of Hazards

EF-0 Tree limbs and chimneys break, trees knocked over 

EF-1 Small trucks and mobile homes flipped, roof surfaces ripped off 

EF-2 Entire roofs ripped off, trees uprooted, mobile homes destroyed 

EF-3 Forests uprooted, heavy vehicles flipped 

EF-4 Whole houses destroyed or moved 

EF-5 Houses completely destroyed, trains lifted off tracks 

Type of Severe Weather: Hurricane 

Name of Scale: Saffir-Simpson hurricane scale 

Rating on Scale Effects of Hazards

Category 1 Trees and small buildings damaged 

Category 2 Flooding near coast, moderate damage 

Category 3 Trees uprooted, vehicles swept away, extensive damage 
to buildings and boats 

Category 4 Roads and bridges washed away, extreme damage to buildings 

Category 5 Massive flooding and destruction 
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 Ask students to work in their groups to jot down on whiteboards or scrap paper what they notice 
about how the two scales compare. Then bring the class back together and ask students to share any 
similarities or differences they noticed in the scales. 

►    What do the two scales have in common? 

▪        Both scales measure how much damage there is from wind.    

▪    The effects seem similar, like what happens to the trees and buildings.    

▪    Both of them include wind speed.    

▪    The highest number is the worst for both hurricanes and tornadoes.    

►        How are the two scales different? 

▪        The hurricane scale includes information about storm surge, but tornadoes don’t cause 
storm surge.    

▪    Tornadoes are named with letters and numbers, while hurricanes have categories with 
numbers instead.    

▪    The tornado scale doesn’t talk about flooding.    

 Check for Understanding 
  As students share what they notice about the rating scales, prompt them to use evidence from the 
texts to support their thinking. 

Evidence

 Listen for evidence that all students 
▪    discuss similarities between the scales (e.g., inclusion of wind speed, similar effects), and  
▪   notice differences between the scales (e.g., absence of flooding and storm surge on the tornado 

scale).   

Next Steps

 For students who struggle to compare the two severe weather rating scales, consider using a projector 
to display the two scales side by side. 
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 Direct students’ attention to the term  storm surge  .    Ask students who read the  Hurricanes!   text 
to summarize the meaning of this term for the class. If needed, read page 8 of the  Hurricanes!   text 
as a class. Then explain to students that  storm surge  is a large wall of water that is pushed above the 
normal sea level by the wind and that storm surge is often the cause of severe flooding during 
hurricanes.    Add storm surge to the list of weather hazards for hurricanes on the class severe weather 
chart from Lesson 16. 

    Land      4 minutes    

 Display the satellite photograph of Hurricane Katrina (Lesson 17 Resource B). Tell students this 
photograph was taken from space a day before Hurricane Katrina reached land in 2005. Scientists 
knew at this point that it was a Category 5 hurricane. 

 Ask students to use what they have learned about the Saffir-Simpson hurricane scale to discuss with 
a partner the possible effects of a Category 5 hurricane. Students should also consider how knowing 
that a Category 5 hurricane is heading toward land might help people prepare. After students have 
had a few minutes to discuss, ask for volunteers to share their ideas with the whole class. 

 English Language Development 
  The phrase  storm surge   is used 
repeatedly in this module. Introduce this 
term explicitly. 

 Teacher Note 
  If students need additional help 
understanding  storm surge  , consider 
showing a video of a storm surge (NOAA 
National Ocean Service, n.d.) from 0:00 
to 1:13:  http://phdsci.link/1170 . 
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 ►What kinds of weather hazards would you expect from a Category 5 hurricane and what would 
be the effects of those hazards? How could knowing the rating of the hurricane help keep people 
and property safe?

 ▪ Category 5 is the highest rating, so it would cause a lot of damage to everything. Knowing that 
a hurricane that strong is coming would give people enough time to leave. 

 ▪ Category 5 means that the winds will be really strong and there will be a lot of flooding. 

 ▪ If people know a really strong hurricane is coming before it hits land, then they have time 
to protect themselves and their homes. 

Explain to students that in the next lesson, they will further investigate how people protect themselves 
from severe weather and its hazards.
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