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Infrequent Hazard

. Earthquakes, tsunamis or volcanic eruptions are rare
compared to weather-related hazards.

. Recurrence interval of giant earthquakes or super-eruption
IS 100’s to 1000’s years. Once they happen, the damage is
significant.

. For such infrequent events, historic and geological methods
are used to study the past occurrence and effects.

. Probabilistic estimates, though the numbers are small, can
be made based on past data.



Recent Damaging Earthguakes

1995 Kobe (Japan) M 6.9 6,400 casualties
1999 Turkey M 7.6 17,000 casualties
2001 Gujarat (India) M 7.6 20,000 casualties
2003 Bam (Iran) M 6.6 30,000 casualties

2004 Sumatra (Indonesia) M 9.3 230,000 casualties

2005 Kashmir (Pakistan) M 7.6 86,000 casualties

Many earthquake disasters in Asia
At each location, occurrence is infrequent (1 / 1000s years)
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Earthquakes, tsunamis or volcanic eruptions are
rare compared to weather-related hazards.
Once they happen, the damage is significant. HERP



The 2004 Sumatra-Andaman Earthquake
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1700 Cascadia earthquake (Mw~9)
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1896 Sanriku Tsunami

June 15, 1896
The worst tsunami disaster in Japan
~22,000 casualties
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Tsunami breakwatér: 10 m high, 2.4 km long



MLt. Plnatubo Eruptlon 1991




Mt. Pinatubo Eruption 1991
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Mt. Pinatubo Eruption 1991
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Mt. Pinatubo Eruption 1991
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Super Eruptions
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Kikal Akahoya eruption: 7,000 years ago
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Akahoya eruption affected Jomon culture
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Hazard Rate

Long-term Forecast

Japanese Government announced

Probability in next 30 years
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Infrequent Hazard

. Earthquakes, tsunamis or volcanic eruptions are rare
compared to weather-related hazards.

. Recurrence interval of giant earthquakes or super-eruption
IS 100’s to 1000’s years. Once they happen, the damage is
significant.

. For such infrequent events, historic and geological methods
are used to study the past occurrence and effects.

. Probabilistic estimates, though the numbers are small, can
be made based on past data.



