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Part 1 Questions

What Is a tsunami?
What causes tsunamis?

How do tsunami waves travel?
How fast are they?

Where do tsunamis get started and
where do they cause the most damage”?



What I1s a tsunami?
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A tsunami is a special ocean surface wave
caused by a sudden large-scale disturbance

resulting in the vertical displacement (up or
down) of the ocean surface.
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A tsunami is a special ocean surface wave
caused by a sudden large-scale disturbance
resulting in the vertical displacement (up or
down) of the ocean surface.

Wave Is called a oO0solita
wave that travels with little loss of energy
(principle used in fiber optic communications).



What causes a tsunami?
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Figure 2.2 Graphic representation of faulting at the ocean floor, producing an
carthquake and tsunami.
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Figure 2.2 Graphic representation of faulting at the ocean floor, producing an
carthquake and tsunami.
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Figure 2.3  Graphic representation of a tsunami generated by landslide originating
above sea level.
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Figure 2.3  Graphic representation of a tsunami generated by landslide originating
above sea level.

Volcanoes
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(Also Asteroids,
. Dinosaur
£ Extinction?)

Figure 2.4  Graphic representation of a tsunami produced by submarine volcanic
explosion.
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Figure 2.2 Graphic representation of faulting at the ocean floor, producing an
earthquake and tsunami.

9.5 Magnitude: Chile, 1960

9.2 Magnitude: Prince William Sound, Alaska, 1964
9.1 Magnitude: Sumatra, Indonesia, 2004

9.0 Magnitude: Sendai, Japan, 2011

Each earthquake produced a major tsunami. Threshold for tsunami ~7.0.
Thrust-type movement more likely to produce tsunamis than slip-type.

A 3 to 9 mi size asteroid hit Yucatan 65Mya. Equivalent of a 12.3 quake!
This was almost 1000 times more powerful than greatest quake yet observed!

Al varezodés Theory says t hat -baded dnodaersiwhioo
were living in a very warm Earth environment that had 12 times more CO.,.



Generation of a tsunami
via an earthquake that
causes vertical
displacement of seafloor
and water column above
(up or down).

Subduction thrust-type
earthquakes are most
effective for producing
a tsunami.




Tsunami generation by earthquakes

{ Motion of fault block




Tsunami Facts

Wavelengths L ~ 225 mi (distance between peaks of wave).
Crest

Wavelength
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Height (H)

Period T~1/2 hr (time for two peaks to pass a fixed point).



Tsunami Facts

Wavelengths L ~ 225 mi (distance between peaks of wave).

Crest

\ i

Height (H)

Period T~1/2 hr (time for two peaks to pass a fixed point).
Speed = Wavelength/Period = L/T = 225 mi/0.5 hr =450 mph

In open ocean, Speed ~ 450 mph (Jet speed!)



How fast do tsunamis travel in the deep sea?
Speed c = [gh]Y?

g = acceleration due to gravity = constant
= 32.2 ft/sec?

h = water depth = 13,124 ft ave. In deep sea



How fast do tsunamis travel in the deep sea?
Speed c = [gh]Y?
g = acceleration due to gravity = constant
= 32.2 ft/sec?

h = water depth = 13,124 ft ave. In deep sea

c = [(32.2 ft/sec?)(13,124 ft)] 12

c = 650 fps (60 mph/88 fps)
c =443 mph

In deep ocean, ¢ ~ 400 - 500 mph



How fast do tsunamis travel in shallow sea?
Speed c = [gh]Y?

But, waves slow rapidly in shallow waters
[i.e., c = [gh]¥2 and water piles up creating large
pulses of water onshore (called run up)].

Near shore, Speed ~ 20 mph; Height near shore can
reach over 100ft.

Can you outrun atsunami?



How fast do tsunamis travel in shallow sea?
Speed c = [gh]Y?
But, waves slow rapidly in shallow waters

[i.e., c = [gh]¥2 and water piles up creating large
pulses of water onshore (called run up)].

Near shore, Speed ~ 20 mph; Height near shore can
reach over 100ft.

Note: 4-minute mile run 1s world class and is
only 15 mph!

Importantly, tsunamis come in waves and the 1St
wave effect may be depressed sea level.



Where do most tsunamis get started?
Where does the most damage occur?




Where do tsunami producing earthquakes occur?
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Definitions of run up and inundation caused by a tsunami.

Maximum inland
extent of tsunami




Part 2 Questions

Why were the Sumatra and recent Japanese
tsunamis so powerful?

What is the tsunami warning system?
Is central California vulnerable to tsunamis?
What should you do if atsunami is approaching?

Questions concerning tsunamis and careers in
science



Indian Ocean-Indonesian (Sumatra) Tsunami of 2004
December 24, 2004
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Quake was 9.1-9.3 Mag.
(39 largest since 1900)

5 yrs worth of global
gquakes

Like 23,000 H-bombs
Rupture ~ 720 mi long
Epicenter ~18 mi deep

3-4 waves came ashore
at ~20 mph

15t water may flow
offshore!

250,000 killed
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Propagation of the 2004 Indian Ocean tsunami throughout the world ocean.




Indian Ocean Tsunami
of 2004



