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Horizontal Motions of Faulting Dictate the 26
December 2004 Tsunami Genesis
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For a long time, people have believed that the vertical motion of faulting during
an undersea earthquake is the main cause of tsunamis. However, independent
evidence from seismographs, satellite radar altimeters, and tide gauges have re-
vealed that the lateral collision force of a continental slope into the ocean due to
faulting was the main cause of the devastating 2004 tsunami. Seismically-inverted
seafloor displacements of the Sumatra-Andaman earthquake show that the hori-
zontal motions of faulting in that tsunami generated kinetic energy 5 times larger
than the potential energy due to the vertical motion. Two different ocean models
by rigorously using the seismic inversion have confirmed that the horizontal force
accounted for about 70% of the satellite-observed tsunami height. The asymmet-
ric tsunami pattern and arrival times, recorded by tide gauges showing lead-
ing depression waves toward Thailand and leading elevation waves toward Sri
Lanka, are best explained by the horizontally-forced mechanism. The developed
method has also been successfully tested on the Mach 2005 tsunami, suggesting
that tsunami genesis can be predicted directly from seismic signals.



