
 

 

Tsunami Tracking 
Tsunamis demonstrate vividly the awesome forces at play on and inside our planet.  The 
Asian Boxing Day tsunami of 2004 shocked the world with its strength and the 
subsequent destruction and loss of life which still reverberates today.  A high-tech 
tsunami warning system was subsequently put in place, maintenance of this is essential 
for it to work however we can still estimate tsunami speeds simply by using information 
on the depth of the event triggering the wave.  As tsunamis have long wavelengths they 
lose little energy as they travel so in this activity pupils will investigate the reach of 
tsunamis by using simple maths to calculate the speed and travel time to different 
locations. 
 
At a glance you will need: 

• Calculator 

• Ruler 

• Atlas or world map 
 

Workshop Title Pre/Post Suggested CfE Stage 

Natural Hazards Tsunami Tracking Pre/post 4
th
 - senior 

 

Learning Intention 

We are learning about tsunami waves. 
We are learning to calculate the approximate speed of a tsunami wave. 
We are learning to estimate when a tsunami wave will reach different locations. 

 

Task 

Using location and depth information for events causing tsunamis we will use the tsunami speed 
approximation equation to calculate the speed of the tsunami and estimate the travel time to different 
locations. 

 

Success Criteria 

• Pupils will gain an understanding of the factors that influence tsunami creation. 

• Pupils will be able to use equations to calculate speeds and travel times. 

• Pupils will be able to convert units. 

 

CfE Capacities 



 

Successful learners 

• able to use numeracy skills and technology for learning 

 

Responsible citizens 

• able to evaluate environmental, scientific and technological issues 

Effective contributors 

• able to solve problems and work in teams 

 

CfE Outcomes 

Social Studies – People, place and environment 
I can use specialized maps and geographical information systems to identify patterns of human activity 
and physical processes.  SOC 4-14a 

Science – Forces, electricity and waves 
I can use appropriate methods to measure, calculate and display graphically the speed of an object, and 
show how these methods can be used in a selected application.  SCN 4-07a 
 
Numeracy and Mathematics – Number, money and measure 
Having recognized similarities between new problems and problems I have solved before, I can carry out 
the necessary calculations to solve problems set in unfamiliar contexts.  MNU 4-03a 
 
I have developed my understanding of the relationship between powers and roots and can carry out 
calculations mentally or using technology to evaluate whole number powers and roots, of any appropriate 
numbers.  MTH 4-06a 
 
I can use the link between time, speed and distance to carry out related calculations.  MNU 4-10b 
 

 

Description 

A tsunami is a wave (or series of waves) created by the displacement of a large volume of water.  They 
are most frequently caused by a powerful earthquake under the ocean floor, but may also be caused by 
landslides, volcanic eruptions or even large meteorite impacts.  
 
Tsunamis waves have very long wavelengths up to several hundred miles long.  As the rate at which a 
wave loses energy is inversely proportional to its wavelength, a tsunami wave loses little energy as it 
travels in deep water; this changes as it reaches shallow water.  The magnitude of the event creating the 
tsunami has little impact on the wave’s travelling speed, therefore it is possible to estimate a tsunamis 
speed as it travels through deep water using a simple equation.  Only the depth of the tsunami creating 
occurrence (d) and the acceleration due to gravity (g), where g = 9.81 m/s

2
, need be considered: 

 
Speed = √(gd) 

 
In this activity students will be set two challenges: 
 

1) Using the data in the scenarios detailed below calculate the speed of the tsunami created by each 
scenario. 

2) Using an atlas or world map measure the distance between the occurrence location and the 
locations detailed in the scenario. Calculate how long the tsunami will take to travel to these 
locations. 

 
SCENARIO 1 
 
Seismologists have recorded a megathrust earthquake at 3650m depth on the Cascadia subduction zone 
near Bandon, Oregon, USA.  Use the wave speed formula above to calculate the speed of the tsunami 
created.  Estimate the distance from the epicentre to each of the following locations and calculate the 



 

tsunami travel time (expressed in km/hr). Which location will be hit first? 
 
Ucluelet, British Colombia, Canada 
Seward, Alaska, USA 
Hilo, Hawaii, USA 
 
 
SCENARIO 2 
 
An earthquake just off the coast of Captain Cook, Hawaii at 4000m depth has created a tsunami.  
Calculate the speed of the tsunami and the travel time to the following locations: 
 
Kwajalein, Marshall Islands 
Asau, Samoa 
Auckland, New Zealand 
 
SCENARIO 3 
 
A large part of the volcano of La Palma in the Canary Islands has fallen into the ocean at 3400m depth 
following an eruption.  Calculate the speed of the tsunami created and the travel time to the following 
locations: 
 
Sao Miguel, Azores 
Halifax, Nova Scotia, Canada 
Sao Antao, Cape Verde 
 
Additional and follow up activity:  
This activity could lead on to a discussion of how the people in such an area could best react when told of 
an approaching tsunami. 

 

Web Resources 

General Information: 
http://ioc3.unesco.org/itic/ - International Tsunami Information Centre 
http://www.weather.gov/ptwc/ - Pacific Tsunami Warning Centre 
 

 

Enjoyed this activity? 

Get in touch at education@dynamicearth.co.uk and let us know how it went. Remember to visit the 
website regularly for further activities as we are constantly working on novel content to enhance your 
Dynamic Earth experience both pre and post visit. 

 


