What is a tsunami?

The phenomenon we call tsunami is a series of large waves of extremely long wavelength and period usually generated by a violent, impulsive undersea disturbance or activity near the coast or in the ocean.  When a sudden displacement of a large volume of water occurs, or if the sea floor is suddenly raised or dropped by an earthquake, big tsunami waves can be formed by forces of gravity.   The waves travel out of the area of origin and can be extremely dangerous and damaging when they reach the shore.   The word tsunami (pronounced tsoo-nah'-mee) is composed of the Japanese words "tsu" (which means harbor) and "nami" (which means "wave").  Often the term, "seismic or tidal sea wave" is used to describe the same phenomenon, however the terms are misleading, because tsunami waves can be generated by other, non seismic disturbances such as volcanic eruptions or underwater landslides, and have physical characteristics different of tidal waves.   The tsunami waves are completely unrelated to the astronomical tides - which are caused by the extraterrestrial, gravitational influences of the moon, sun, and the planets.  Thus, the Japanese word "tsunami", meaning "harbor wave" is the correct, official and all-inclusive term.   It has been internationally adopted because it covers all forms of impulsive wave generation.
     Questions 
 1 Define a tsunami.
 2 What causes  big tsunami waves? 
 3. Is a tsunami dangerous at sea?
 4 Why is the word tidal wave not used in the scientific literature?
 5 What are the possible causes of tsunami waves?
How do earthquakes generate tsunamis?

By far, the most destructive tsunamis are generated from large, shallow earthquakes with an epicenter or fault line near or on the ocean floor.  These usually occur in regions of the earth characterized by tectonic subduction along tectonic plate boundaries.  The high seismicity of such regions is caused by the collision of tectonic plates.  When these plates move past each other, they cause large earthquakes, which tilt, offset, or displace large areas of the ocean floor from a few kilometers to as much as a 1,000 km or more.  The sudden vertical displacements over such large areas, disturb the ocean's surface, displace water, and generate destructive tsunami waves.  The waves can travel great distances from the source region, spreading destruction along their path.  For example, the Great 1960 Chilean tsunami was generated by a magnitude 8.3 earthquake that had a rupture zone of over 1,000 km.   Its waves were destructive not only in Chile, but also as far away as Hawaii, Japan and elsewhere in the Pacific.  It should be noted that not all earthquakes generate tsunamis.  Usually, it takes an earthquake with a Richter magnitude exceeding 7.5 to produce a destructive tsunami.
   Questions

 1 Which is the most destructive type of tsunami?
 2 Where do they occur?
 3 What characterizes these earthquakes?

 4 How far can these earthquakes displace the ocean floor?

 5.Can any earthquake produce a tsunami?
 6 What magnitude on the Richter scale is needed to generate a tsunami ?

Where and how frequently are tsunamis generated?

Tsunamis are disasters that can be generated in all of the world's oceans, inland seas, and in any large body of water.  Each region of the world appears to have its own cycle of frequency and pattern in generating tsunamis that range in size from small to the large and highly destructive events.  Most tsunamis occur in the Pacific Ocean and its marginal seas.  The reason is that the Pacific covers more than one-third of the earth's surface and is surrounded by a series of mountain chains, deep-ocean trenches and island arcs called the "ring of fire" - where most earthquakes occur (off the coasts of Kamchatka, Japan, the Kuril Islands, Alaska and South America).  Many tsunamis have also been generated in the seas which border the Pacific Ocean.  Tsunamis are generated, by shallow earthquakes all around the Pacific, but those from earthquakes in the tropical Pacific tend to be modest in size.  While such tsunamis in these areas may be devastating locally, their energy decays rapidly with distance.   Usually, they are not destructive a few hundred kilometers away from their sources.  That is not the case with tsunamis generated by great earthquakes in the North Pacific or along the Pacific coast of South America.  On the average of about half-a-dozen times per century, a tsunami from one of these regions sweeps across the entire Pacific, is reflected from distant shores, and sets the entire ocean in motion for days.   For example, the 1960 Chilean tsunami caused death and destruction throughout the Pacific.   Hawaii, Samoa, and Easter Island all recorded runups exceeding 4 m; 61 people were killed in Hawaii.  In Japan 200 people died.  A similar tsunami in 1868 from northern Chile caused extensive damage in the Austral Islands, Hawaii, Samoa and New Zealand.  Although not as frequent, destructive tsunamis have been also been generated in the Atlantic and the Indian Oceans, the Mediterranean Sea and even within smaller bodies of water, like the Sea of Marmara, in Turkey.  In 1999, a large earthquake along the North Anatolian Fault zone, generated a local tsunami, which was particularly damaging in the Bay of Izmit.  In the last decade alone, destructive tsunamis have occurred in Nicaragua (1992), Indonesia (1992, 1994, 1996), Japan (1993), Philippines (1994), Mexico (1995), Peru (1996, 2001), Papua-New Guinea (1998), Turkey (1999), and Vanuatu (1999).
Questions

  1 Where can tsunamis be generated?
  2 Are they always the same?

  3 Where are they most common? Why?
  4 Are tsunamis in the  tropical Pacific big?

  5 How far do they travel?

  6 How often do tsunamis occur  in the North Pacific and along the Pacific of South America?

  7 How long do they travel?

  8 How high were the waves in the 1960 Chilean tsunami?
  9 Which shores did it reach?

  10 Where else can  destructive tsunamis occur?
How does tsunami energy travel across the ocean and how far can tsunamis waves reach? 

Once a tsunami has been generated, its energy is distributed throughout the water column, regardless of the ocean's depth.  A tsunami is made up of a series of very long waves.  The waves will travel outward on the surface of the ocean in all directions away from the source area, much like the ripples caused by throwing a rock into a pond.   The wavelength of the tsunami waves and their period will depend on the generating mechanism and the dimensions of the source event.   If the tsunami is generated from a large earthquake over a large area, its initial wavelength and period will be greater.   If the tsunami is caused by a local landslide, both its initial wavelength and period will be shorter.  The period of the tsunami waves may range from 5 to 90 minutes.  The wave crests of a tsunami can be a thousand km long, and from a few to a hundred kilometers or more apart as they travel across the ocean.  On the open ocean, the wavelength of a tsunami may be as much as two hundred kilometers, many times greater than the ocean depth, which is on the order of a few kilometers.   In the deep ocean, the height of the tsunami from trough to crest may be only a few centimeters to a meter or more - again depending on the generating source.  Tsunami waves in the deep ocean can travel at high speeds for long periods of time for distances of thousands of kilometers and lose very little energy in the process.  The deeper the water, the greater the speed of tsunami waves will be.   For example, at the deepest ocean depths the tsunami wave speed will be as much as 800 km/hr, about the same as that of a jet aircraft.   Since the average depth of the Pacific ocean is 4000 m (14,000 feet) , tsunami wave speed will average about 200 m/s or over 700 km/hr (500 mph).   At such high speeds, a tsunami generated in Aleutian Islands may reach Hawaii in less than four and a half hours.  In 1960, great tsunami waves generated in Chile reached Japan, more than 16,800 km away in less than 24 hours, killing hundreds of people.

  Questions
1 Where is  the tsunami energy distributed?

2  What are the waves like?
3 What direction do they travel?
4 What does the wave period depend on?

5 What is their range?

6 How long can the wave crests be?

7 How far apart can they be?

8 What height can the tsunami wave be in the open sea?

9 Do tsunamis lose energy as they travel?

10 What does the speed depend on?
http://www.prh.noaa.gov/itic/library/about_tsu/faqs.html

