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Plate Motion Engineering Internship: Tsunami Warning Systems  
Unit Overview

What is the best system of sensors to use in a tsunami warning system for the Indian Ocean region? How can 
different sensors be used to detect changes in the environment and send a signal that gives people on land 
enough time to move to a safer location?

In this internship, you will take on the role of a geohazards engineering intern, working to apply your 
knowledge of Earth’s processes (like how movement at plate boundaries can result in earthquakes) 
to determine which earthquakes can result in tsunamis. You will learn about three sensor types—
earthquake, deep water, and shallow water—and where to place them in the Indian Ocean region in 
order to send the people of Sri Lanka an accurate warning when a dangerous tsunami is traveling 
toward their shores. Your warning system must give people the greatest amount of time to move to 
safety, have few or no false alarms, and be low in cost.

Plate Motion Engineering Internship

Name: ________________________________________________	 Date: __________________________

© 2018 The Regents of the University of California All rights reserved. Permission granted to photocopy for classroom use.









5Plate Motion Engineering Internship—Day 2

Day 2: Understanding Tsunamis

Welcome back, interns!

We’ll continue researching tsunamis today. Engineers often do research by reading and by building 
physical models. Today you will use a model to better understand how tsunamis behave. Then, you will 
return to the Dossier for today’s reading, which is about plate boundaries and how their movements 
can cause tsunamis.

By understanding how tsunamis are formed, you’ll be able to design a better warning system. While 
you are working today, think about the following focus question: What is the relationship between plate 
boundaries and tsunamis? You’ll need to figure this out before you can start designing your warning 
system.

Deliverables
•	 Modeling a Tsunami Wave sheet on pages 6–7 of the Engineering Notebook
•	 Annotations for Chapter 3: “Plate Motion and Tsunamis”
•	 After Hours: Reread and revise annotations in Chapters 2 and 3, thinking about whether all 

earthquakes cause tsunamis.

Hope you learn a lot today!

Hana

Hana Wong, Project Director 
Futura | Geohazards Engineering Division

Daily Message Notes

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________
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Defining the Problem: Summarize your understanding of the project by answering the following 
questions. You may wish to review the Dossier to help you respond to the questions.

1.  What is the engineering problem you are trying to solve?

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

2.  Describe the first criterion—maximize average warning time—and why it is important.

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

3.  Describe the second criterion—minimize false alarms—and why it is important.

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

4.  Describe the third criterion—keep costs low—and why it is important.

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

5.  Based on your research so far, which criterion do you think is most important for a successful 
tsunami warning system design? Why?

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

Project Summary
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TSUNAMIS: RARE BUT DANGEROUS B5  

The seafloor around a convergent boundary before any 
shifting of plates

The mass of water begins to move outward.

The tsunami wave peaks increase in height as they 
reach a shallow area near the shore.

One plate subducts—moves under the other—which 
causes a mass of water to move upward.

Figure 1
Sea surface

Sea floor

Plates

Figure 2

Figure 3

Figure 4
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Chapter 2: 

Tsunamis: Rare But Dangerous

A tsunami is a large, destructive ocean wave caused by 
a sudden shift in the seafloor. These shifts are usually 
due to underwater earthquakes, but underwater 
landslides, volcanic eruptions, or meteor strikes can 
also cause tsunamis. Most tsunamis do not result in 
the kinds of waves you might see surfers riding, which 
are caused by wind at the ocean’s surface. Instead, 
tsunamis look more like a fast-rising tide or a flood. 
Tsunami waves travel much faster and are much longer 
and much taller than regular wind-driven ocean waves. 
Wind-driven waves occur just at the surface of the 
water. In contrast, a tsunami wave affects all of the 
water in the area where the seafloor shift occurred, 
from the bottom of the ocean all the way up to the 
surface. In deep water, tsunami waves are long but 
not very tall—a tsunami wave can pass under a ship 
without people on board even noticing. As tsunami 
waves approach the shore, they slow down and increase 
in height.

Speed Wavelength Wave Height at Shore

TSUNAMI WAVE Up to 800 km/hr (about 
500 mi/hr or the speed 
of a flying jet)

100 km (62 mi) 
or greater

Up to 30 m (about 100 ft) 
vertical height at shore

OCEAN WAVE Up to 90 km/hr (55 mi/
hr or the speed of a car 
on the highway)

Less than 120 m 
(about 400 ft)

Average 3 m (10 ft) 
vertical height

Tsunamis are different from waves that are 
driven by wind. One of the main things that 
makes tsunamis so much more dangerous 
than wind-driven waves is a tsunami’s ability to 
quickly flood the land, causing a lot of damage 
and destruction.
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PROPOSAL RESOURCES E13  

Not all toothbrushes are the same. They come 
in different styles and have different strengths 
and weaknesses.

Sample Proposal: 
Designing a Greener Toothbrush
INTRODUCTION
Our team at Futura Engineering is working for 
Dentists for the Planet to design a better toothbrush 
that isn’t bad for the Earth but is also good for 
people’s teeth. The toothbrush should have a low 
environmental impact so it doesn’t make trash or 
pollution when you’re done with it. Designs should 
have a high clean-mouth rating because that means 
the toothbrush removes as much tooth plaque as 
possible. And the toothbrush should be low-cost so 
more people can buy the toothbrush and help the 
planet. Our optimal design uses a plant-based plastic 
handle and natural-fiber bristles. This toothbrush 
design has a medium environmental impact rating 
of 3.1, a clean-mouth rating of 84%, and costs $2.08 
per toothbrush. 

DESIGN DECISIONS
Environmental impact: The proposed toothbrush 
design has an environmental impact rating of 3.1. 
Based on design feedback, we set a goal of an 
environmental impact rating of 3.5 or lower. We had 
another design with a lower impact rating of 1.9 
with bamboo handle and natural-fiber bristles, but it 
didn’t do well for other criteria. The handle we chose 
is made of a plastic that comes from plants and is 
meant to be recycled, and can slowly biodegrade, 
which means it is better for the environment. The 
bristles are natural fibers and are completely 
biodegradable. These materials are made from 
trees, which can break down in a compost or landfill 
without producing pollution. 

Keeping mouths clean: Our design has a 
clean-mouth rating of 84%, which is better than 
our goal of 80%. We found that plastic bristles and 
natural-fiber bristles both removed at least 80% of 

Chapter 5: 

Proposal Resources
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Summary of Sensor Characteristics
Futura will consider three types of sensors for this project.

EARTHQUAKE SENSOR SHALLOW SENSOR DEEP SENSOR
Data reliability

low
Data reliability

medium
Data reliability

high

Data sent

very short delay
Data sent

long delay
Data sent

short delay

Cost

used on land: $$ 
used on seafloor: $$$$

Cost

$
Cost

$$$$$

Frequency of breaks

rare
Frequency of breaks

occasional
Frequency of breaks

often
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