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Allow me a digression on
óBlack Swan ô events!

A black swan event is a rare and unexpected event with severe 
consequences that appears to be inevitablein hindsighté..



A classic óblack swanô 
tsunami would be one 
triggered by a large 
asteroid impact!



Continuing with my digressionééé..
In the órisk worldô we need to be aware of the inverse                  

relationship between frequency and magnitudeé.
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Back to the topic of my presentation
What is a tsunami?
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(http://homepage.mac.com/demark/tsunami/2.html)



(http://homepage.mac.com/demark/tsunami/2.html)



Causes of tsunami

- Asteroid impacts

- Volcanic eruptions 

- Earthquakes

- Landslides



Tsunami vs. displacement wave
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Subduction - zone earthquakes
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Crustal earthquakes
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How often is British Columbia impacted 
by earthquake - triggered tsunamis*?

Å Local subduction zone tsunamis ïOnce in 450 -

500 years

Å Damaging tele - tsunamis ïOnce in 100 years

Å Crustal earthquake tsunamis ïVery rare

* Average return period



Numerical modeling of Cascadia tsunamis

Department of Fisheries and Oceans

How big are they?

Wave heights at Vancouver are 1 m or less
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What is the travel time to Vancouver?

Vancouver warning time is three hours 



Landslide - triggered tsunamis



Three classic historical examplesé.

Lituya Bay 1958





Newfoundland 1929





H.M. Mosdell



Chehalis Lake 2007é.





é. What about a landslide from the

offshore slope of the Fraser Delta? 







Cascadia megaquake tsunami

- Tsunami would be ca. 1 m high in Vancouv er

Summary

- Even a 1 - m tsunami might overtop the Fraser 

Delta dykes IF IT ARRIVED AT A VERY HIGH TIDE 

(but how likely is that?)

- The threat to Metro Vancouver is mainly restricted 

to small boat marinas





Tele - tsunamis

- Not a hazard !  Donôt worry about these!



- Warning time, however, would be minutes

Local crustal earthquake tsunamis:

- Tsunamis triggered by local earthquakes are very

rare (by my estimate, the return period is a few
thousand years) ïa óblack swan event!



- Tsunamis triggered by landslides would not impact

Richmond or Delta

- Possible waves in Burrard Inlet from a

landslide in Indian Arm, however such an event is
unlikely and, in any case, waves would be small 

Landslide - generated tsunamis
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