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ABSTRACT

The 26 December 2004 Indian Ocean tsunami was the most destructive tsunami in
modern times, causing approximately 300,000 casualties. The tsunami was generated by
a magnitude 9.1-9.3 earthquake caused by propagating stress release on a subduction
zone. The earthquake caused vertical seabed movements of up to 5 m over an area of
1200 x 300 km?. The largest destruction caused by the 2004 Indian Ocean tsunami was
in the region closest to the earthquake epicenter, with maximum tsunami run-up of more
than 30 m, and with run-up of 10-20 m along large sections of the coastline. Devastating
effects were found over an enormous geographical area, with dominating run-up and
maximum water level of 5-10 m along the shorelines of Andaman, Nicobar, Sri Lanka,
and western Thailand, and several meters along most of the eastern Indian coastline,
Myanmar, Malaysia, the Maldives, and parts of eastern Africa. The 2004 Indian Ocean
tsunami showed the possibly devastating effects of tsunamis generated by mega-thrust
earthquakes, and raised the question on how the profession could deal with tsunami
hazard and risk, including early warning.

A study was done to assist the authorities in Thailand with evaluating the future tsunami
risk and to develop plans for how to deal with the risk, with main purpose to establish
practical guidelines for land use and rehabilitation of the exposed areas. The study
included earthquake prediction for the future, tsunami simulations and comparisons
with observed wave and inundation levels, an assessment of the risk associated with
potential future tsunamis towards Thailand, and the elaboration of a tsunami mitigation
strategy. The study of earthquake statistics and plate tectonics concluded that it will take
at least 300 to 400 years before an event of similar magnitude and destruction occurs
again north of the tectonic barrier, as much of the energy that was accumulated along
the northern part of the subduction zone is now released. However, the study concluded
that the area has an active fault zone with frequent earthquakes that may generate
tsunamis again. For earthquake scenarios of magnitude 8.5, and with the potential for
generating tsunamis impacting western Thailand, the lower bound return period is
estimated to be 200 years. The risk to human life and property in Thailand from
tsunamis can be regarded as tolerable within the next 50 to 100 years. However, the
tsunami risk will increase with time after that if mitigation measures are not taken.
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