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Purpose of the tsunami website

Educatio
n!

[ Photo from the PTM Papua New Guinea Exhibit
Photo of Hugh Davies, University of Papua New Guinea ]

July 17, 1998: Papua New Guinea



Tsunami is a japanese word that 
means “ harbor wave” . 

Represented by two characters:
“ tsun”  means harbor
“ ami”  means wave

Tsunamis  ARE NOT tidal waves



Causes of tsunamis

• Earthquake
• Landslides
• Volcanic eruptions
• Meteorite impacts

April 1 , 1946: Hilo, Hawaii

[Photo from the Pacific Tsunami Museum Archives - Kenneth Fujii Collection ]



Earthquake generated tsunamis

• Earthquakes have produced  
82.3% of all tsunami in the 
Pacific Ocean.

• Although 15,000 
earthquakes produced only 
124 tsunami 

Tsunami in Hilo generated by the earthquake of May 22, 1960, coast of Chile
[ Photograph Credit: U.S. Navy ]



Ring of fire



Tectonic plates



Nov. 1, 1755: Lisbon, Portugal

[ Il lustration taken from a book by Hartw ig(1887): view from the right bank of the 
Tagus looking west ]

• One of the most 
devastating tsunamis in 
history occurred in the 
Atlantic Ocean

• 8.75 Richter magnitude



Great landslides

[U.S.G.S Aerial photo Lituya Bay taken after July 9, 1958 event ]

• second most common cause of 
tsunamis.

• The most amazing incidence 
of a tsunami produced by 
landslide is in Lituya Bay, 
A laska. July 9, 1958



Volcanic eruptions
• In history there have been at 

least 92 major tsunamis 
produced by volcanic action

• Volcanoes have caused 4.6% of 
tsunami and 9.1% of the deaths 
attributable to this hazard.

• Tsunamis produced by:
- Volcanic earthquakes
- Submarine volcanic  
explosions
- Pyroclastic flows
- Volcanic caldera



Krakatau, Indonesia 
August 26-27, 1883

[Photograph Credit: National Geophysical Data Center (P. Hedervari).]

• the largest explosive eruptions 
known to humanity

• atmospheric effects were 
recorded around the world 

• Tsunamis weaves reached 40 
m height 

• It kil led 36,000 people 



Three physical  processes

Generation 



Three physical  processes

Propagation



Three physical  processes

Inundation



Tsunami wave
• It speeds can exceed 500 mi les per 

hour or more in the deep ocean.

• They can have a wavelength of 100 
mi les between crests.

• tsunami may consist of 10 or more 
waves forming what is called a 
“ tsunami wave train” . Waves follow 
one behind the other, anywhere 
from 5 to 90 minutes apart. 

• Approximate speed of a tsunami:

c = sqrt (g*h)
Where:
g = 9.8m/ s2 acceleration due 
gravidity 
h = water depth in meters
c = wave speed in m/ s
Linear long wave theory 

Other ocean waves
• never travel at more than 60 

mi les per hour.

• They are rarely longer than 
1,000 feet from crest to crest

• One wave after another might 
have a period of about 10 
seconds



How is it possible to 
predict tsunamis? 

• computers 

• tsunami warning centers 
(use of seismographs) 

• Use of deep-ocean buoys 

March 28, 1964 tsunami in Prince William Sound, Alaska
[ Drawing by Pierre Mion ]



Most worldwide destructive tsunamis



Major tsunamis (1900 - 2002)



Location of Papua New Guinea in the world



[ Photo from the PTM Papua New Guinea Exhibit
Photo Courtesy of Hugh Davies, University of Papua New 

Guinea ]

LARGER WAVES THAN EXPECTED

July 17, 1998: Papua New Guinea

• earthquake w ith 
magnitude 
of 7.1
• Maximum height of 
waves:
15 meters
• more than 2,200 people 
were kil led



Location of Japan in the world



July 12, 1993: Okushiri Island, Japan

Large barge that was moved 75 m by waves 
[ Photo Credit: Dennis J. Sigrist, International Tsunami 

Information Center, Honolulu, Hawaii ]

EDUCATION SAVES LIVES

• earthquake w ith a 
magnitude of 7.8

• maximum wave 
height to be 31.7 meters

• 239 people were kil led

• warning technology 
and community 
education greatly 
reduced the number of 
casualties 



Location of Flores Island, Indonesia in the world



Dec. 12, 1992: Flores, Indonesia

Riangkroko, Indonesia
[ Photo Credit: Harry Yeh, University of Washington ]

• earthquake of 
magnitude 7.5

• It killed more than 1,000 
people and destroyed 
thousands of houses

• Waves reached a 
maximum of 26 meters 
in height.



Location of Nicaragua in the world



Sept. 2, 1992: Nicaragua

SLOW, SILENT, DEADLY QUAKES

Damage at El Tranisto, Nicaragua 
[ Photo Credit: Harry Yeh, University of Washington ]

• The tsunami kil led 
about 170 people and 
left 13,000 homeless

• Waves reached a 
maximum of 10 meters 
in height 

• Scientists learned that 
usually large tsunamis 
can be generated by 
“ silent” earthquakes.


