Tsunami 101
Definition-

Tsunami is Japanese for “harbor wave” (pronounced tsoo-nah-mee and) is a wave train, or series of waves, generated in a body of water by an impulsive disturbance that vertically displaces the water column. Earthquakes, landslides, submarine volcanic eruptions, explosions, and even the impact of cosmic bodies, such as meteorites, can generate tsunamis. Tsunamis can savagely attack coastlines, causing devastating property damage and loss of life.

Types-

Tsunamis are typically classified as either local or distant. Locally generated tsunamis, like the one that occurred recently in Indonesia, have minimal warning times and may be accompanied by damage resulting from the triggering earthquake such as groundshaking, surface faulting, liquefaction, or landslides. Distant tsunamis may travel for hours before striking a coastline.
Speed and Height-

In the open ocean, a tsunami may be only a few feet high but can travel up to 500 miles per hour. As a tsunami enters the shoaling waters near a coastline, its speed diminishes, its wavelength decreases, and its height increases greatly.  But, the first wave usually is not the largest. Several larger and more destructive waves often follow the first one. 
Orientation of Coastline to Wave-
The configuration of the coastline, the shape of the ocean floor, and the characteristics of advancing waves play important roles in the destructiveness of the waves. A wave may be small at one point on a coast and much larger at other points. Bays, sounds, inlets, rivers, streams, offshore canyons, islands, and flood control channels may cause various effects that result in greater damage than many people would expect. Offshore canyons can focus tsunami wave energy and islands can filter the energy. The orientation of the coastline determines whether the waves strike head-on or are refracted from other parts of the coastline.
Drawdown-
Five to 10 minutes before it strikes, a tsunami usually gives a powerful warning that's hard to miss from the shore. This visible indication is the recession of water otherwise known as a drawdown.  The drawdown is caused by the depression preceding the advancing large inbound wave crest.  "If you're standing on the beach, the water can recede all the way out to the horizon," said Brian Yanagi, Hawaii's program specialist for earthquakes and tsunamis.  This rapid drawdown can create strong currents in harbor inlets, pull boats and ships out to see, overturn or sink vessels, and the giant undertow can pull swimmers under.  
Rise of Water-
Conversely, a drawdown might not occur and instead a rise in water level might be the first indication of an approaching tsunami. The advancing tsunami may initially resemble a strong surge increasing the sea level like the rising tide, but the tsunami surge rises faster and does not stop at the shoreline. Even if the wave height appears to be small, three to six feet for example, the strength of the accompanying surge can be deadly. Waist-high surges can cause strong currents that float cars, small structures, and other debris. Boats and debris are often carried inland by the surge and left stranded when the water recedes.
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What happened?
A Timeline-
0058 GMT (0758):  A severe earthquake occurs under the sea near Aceh in Northern Indonesia, generating the tsunami.  The epicenter is located in the Indian Ocean, 150 miles northwest of the island.
The first reports concerning the magnitude of the earthquake are contradictory.  While the Indonesian authorities report a reading of 6.6 on the Richter scale, United States geologists report a figure of 8.1.  The US authorities later report a more accurate measurement of 9.0, making this the largest recorded earthquake in 40 years since the 9.2 earthquake of Prince William Sound, Alaska in 1964.
The following are the approximate time that the tsunami hit each region.
~ 0115 GMT (0815):  waves 30 ft high hit Sumatra and Aceh province 
~ 0130 GMT (0830):  Andaman Islands

~ 0230 GMT (0930):  Thailand

~ 0300 GMT (1000):  Sri Lanka and South India
~ 0430 GMT (1130):  Maldives (3/4 of the capitol city becomes submerged      underwater)
~ 0800 GMT (1500):  Coastline of east Africa and Somalia
Source:  
BBC Worldnews Website:  http://www.bbc.co.uk/

Geology-
The tsunami was caused by a “mega thrust” earthquake that occurred when stresses were released as the India plate was subducted beneath the overriding Burma plate.  The India plate begins to descend into the mantle at the Sunda Trench, which lies to the west of the earthquake’s epicenter. The depth of the ocean is around 4,500 meters. 

The India plate moves toward the northeast at a rate of 6 cm/year, which results in an oblique convergence at the Sunda Trench.  

 An estimated 600-mile-long rupture occurred along the seafloor as one fault slid past the other, much like seismologists expect the San Andreas Fault to do in California.  It is likely that the average displacement on the fault plane was about fifteen meters.  The sea floor overlying the thrust fault would have been uplifted by several meters as a result.   

According to the press spokesman of the Meteorological and Geophysical Office in Jakarta, Indonesia, the epicenter was about 41 miles off the coast of Sumatra and about 16 miles below the surface of the ocean and well beneath the ocean floor.  Several aftershocks followed the main earthquake, as of 1:00PM, MST, December 29; sixty-eight aftershocks had been cataloged. The largest occurred about three hours after the main shock and was assigned a magnitude of 7.1. Thirteen of the aftershocks have magnitudes of 6.0 or larger. There have been no reports of tsunamis being generated from the aftershocks.
The energy released by the earthquake was described as 475,000 kilotons of TNT by the USGS, a force equivalent to 23,000 Hiroshima bombs.  
Sources:  
Premliminary Earthquake Report, U.S. Geological Survey, National Earthquake Information Center, World Data Center for Seismology, Denver
USGS Website:  www.neic.usgs.gov/neis

Warning System-
Tsunamis in the Indian Ocean are rare; this area has not experienced a large-scale tsunami since 1883.  No warning system exists for tsunamis in this region.
The US Department of Commerce runs the National Oceanic and Atmospheric Administration which runs a Pacific Warning Center in Hawaii.  They maintain an international system of buoys across the Pacific Ocean which acts as an alarm system.  

In the 1990’s the United Nation’s International coordination Group for the Tsunami Warning System in the Pacific discussed the danger of tsunamis in both the Indian Ocean and the Caribbean.  In September of 1997 they met to discuss extending the warning network to the Indian Ocean, however, no action was taken.  
The Pacific Warning Center did monitor the earthquake off Sumatra.  They were aware of the danger within 45 minutes of the earthquake.  However, no warning was issued to the general population of the region.  

Sources:

Socialist Worker Website:  www.socialistworker.co.uk
Areas affected-
The areas hit hardest by the tsunami were Sri Lanka, India, Thailand and Indonesia, but casualties were also reported from Bangladesh, Malaysia, Maldives, Myanmar, and as far as East Africa. Shorelines of the affected areas have drastically changed by the waves of the tsunami. Large amounts of sediment filled up estuary outlets and bays. In extreme cases, up to half of some low-lying islands of India, Indonesia and the Maldives were drastically reshaped and submerged.      
Many deaths occurred as people were attracted to the large amount of fish that washed ashore with the first wave, and were caught off guard as the surge of the tsunami came in.  Over 160,000 people have lost their lives in the disaster. In Indonesia alone, the death toll has increased to 110,000 people. Shoreline fishing villages have suffered the most due to their proximity to the water. Community infrastructures have totally washed away in many locations. The amount of land area devastated is still unknown.
Sources: 

The Seattle Times, January 7, 2005 
http://seattletimes.nwsource.com/html/nationworld/2002143999_quakedig07.html
