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The December 26, 2004, Sumatra-Andaman earthquake (M»=9.0 to 9.3) has been studied in
great detail by several groups of investigators. It is one of the largest megathrust earthquakes
and is unique in many respects. For example: (1) The rupture length, about 1300 km, is
extremely long, the longest ever recorded; (2) The coseismic slip distribution varies significantly
with a long tail to the north; (3) Seismic data, field data, and geodetic data combined suggest that
the slip has significant slow component on time scales longer than 1 hour, with a larger slow
component to the north; (4) The northern half (north of 7° N) ruptured on a plate boundary where
a relatively old oceanic plate is subducting at a very oblique angle; this feature is different from
that of many other megathrust earthquakes. To gain further insight on the unique character of
this event, we investigated the energy budget. The energy-moment ratio, 0.44x 105, is within the
range of subduction-zone earthquakes in general. The radiation efficiency defined by

M =QulAc)(Eq /M) (u=rigidity, M,=seismic moment, Ao, =static stress drop) is 0.14

which is smaller than that of many large earthquakes, and is between the values of regular

earthquakes and slow tsunami earthquakes. The values of 7, for the three segments,

Sumatra, Nicobar and Andaman segments are 0.20, 0.083 and 0.14 respectively. The smaller
value for the Nicobar and Andaman segments combined than that for the Sumatra segment
suggests that the slip to the north involves a large amount of energy dissipation associated with
water-filled thick sediments. We will discuss the implications of these findings for interaction and
triggering between different segments of a subduction boundary, and the impact of rare and great
earthquakes such as the Sumatra-Andaman earthquake on our society.
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