
Subject: Hurricanes and Storm Surge 

Prepared by: Katie Castagno, k.castagno@northeastern.edu 

Grade Level: Grades 2-4, can be scaled up or down  

Duration: ~45 min 

 

Materials: 

• Clear plastic tub 

• Sand 

• Water 

• Sponges 

• Rocks 

• Figurines for context (Lego or monopoly houses, diorama trees, etc.) 

• Hair dryer 

• Ruler 

• Dry erase markers 

 

Objectives: 

• To define what storm surge is, as well as its threat to coastal communities 

• To test different methods to attenuate storm surge 

 

Vocabulary Words: attenuate, model, hypothesis, nourishment, armor 

 

Information: 

Open-ended discussion questions: 

• Can anyone tell me what a hurricane is? 

o Storm that forms on the ocean 

o Strong winds 

▪ The weakest hurricanes have winds at 74mph, which is about as fast as a 

cheetah can run. 

▪ The strongest hurricanes can have winds stronger than 155mph, which is 

faster than a train. 

o Big waves 

o Lots of rain 

▪ Hurricanes can produce 6 inches to one foot of rain.  

▪ Hold up your hand: imagine more than that much rain! 

• Has anyone seen a hurricane? 

• Why are hurricanes dangerous? 

o Strong winds can blow over trees/power lines 

o Storm surge can cause flooding, especially in areas that are close to the shore 

 

Storm surge is a term that we use to describe the wall of water that the hurricane pushes onshore, 

on top of regular water from the tides. Imagine a big swirling storm. When it gets close to shore, 

the water has to go somewhere, so it goes onshore! If normally high tide would come up to my 

waist, with storm surge it could be over my head. The strongest hurricanes have had storm surges 

larger than 25 feet! Smaller hurricanes can have storm surges that are smaller, around 4 or 5 feet.  

 



Activity: 

Storm surge experiment, adapted from 

http://secoora.org/classroom/virtual_hurricane/surge_of_the_storm 

 

1. Explain the experiment briefly, and ask students for their hypotheses about which method 

of storm surge attenuation will work best. This can be a good starting place: 

“Three natural ways we make storm surge smaller (attenuate the storm 

surge) is by making a rock wall (hard armoring), using salt marshes in 

front of a beach (natural barrier/living shoreline), or adding more sand to 

a beach (beach nourishment).  We are going to test those three ways using 

our model. Has anyone been to a salt marsh? They’re a unique 

environment between the ocean and the land where dead plants form a 

spongy material called peat—we are using sponges to represent adding a 

salt marsh in front of a beach.” 

2. Have a student volunteer use a dry erase marker to mark where water meets the shore on 

the side of the plastic bin. 

3. Discuss the importance of a control in science. Why is the first think we’re testing “Do 

Nothing”? 

4. Have students hypothesize how high up they think the water will go in this particular 

case. Record hypothesis. 

5. Have a student volunteer hold the ruler at the mark. 

6. Using the hair dryer, simulate hurricane waves. 

7. Have a student volunteer use the dry erase marker to mark how high the water comes up 

on shore. 

8. Have the students work together to measure the distance from the starting point to the 

high water point. 

9. Record the results. 

10. Repeat steps 4-8 for the following cases: 

a. Add rocks (let students make a rock wall) 

b. Add sponge (place sponges at the water line, this represents a salt marsh) 

c. Add sand (pour a small berm of sand at the water line) 

 

Discussion Questions: 

• Which solution worked the best to protect the coast? Which solutions didn’t work as 

well? 

• Were your predictions right? 

• Why do you think each solution worked or didn’t work? 

• If you had a house on the beach, what would you want in front of your home? 

• What do you think is the least expensive solution? What do you think is the easiest 

solution? Are those the same? 

• What could be some negatives about each solution (environmental, social, etc.)? 

 

Additional activity: Students can work together to create the “ultimate surge protection solution” 

and combine different solutions, then test hypotheses. 

 

 

http://secoora.org/classroom/virtual_hurricane/surge_of_the_storm


Storm Surge Attenuation Experiment 

 

 

Attenuation means ____________________________________________________________. 

 

A hypothesis is _______________________________________________________________. 

 

A model is ___________________________________________________________________. 

 

 

 

 Hypothesis Results 

Do Nothing  

(Control) 
  

Add Rocks  

(Hard Armor) 
  

Add Sponge 

(Living Shoreline) 
  

Add Sand 

(Beach Nourishment) 
  

Optional: 

Combination! 
  

 


