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Discussions on Possible Geodetic Mechanism for the

2004 Sumatra-Andaman Islands Earthquake

YANG Zhi-gen1;2

(1. Shanghai Astronomical Observatory, Chinese Academy of S ciences, Shanghai 200030, China; 2. Key Labora-

tory of Dynamic Geodesy, Chinese Academy of Sciences, Wuhan 430077, China)

Abstract: The 2004 Sumatra-Andaman earthquake with moment magnitude9.3 on Decem-

ber 26, 2004 was the second largest earthquake in the instrumental record and the �rst giant

earthquake to have occurred since the advent of modern spacegeodesy. In this work, we report

estimates and results by using GPS measurements and basing on the boundary distributions of

the Indian plate and Australia plates in NUVEL-1A plate moti on model, the convergence rates

between Indian and Burma plates and between Australian and Burma plates, as well as the rel-

ative motion between Indian and Australian plates are respectively estimated. Results indicate

that the two phases of ruptures that occurred along respectively the Sumatra-Nicobar Islands and

the Andaman Islands in Indian Ocean were probably related with triggering of di�erent plate in-

teractions. The reduction between megathrust coupling as afunction of distance northward from

epicenter can be kinematically interpreted by distribution of the estimated convergence rates.

The 2004 Sumatra-Andaman main-shock should be induced by the Australia plate motion, which

is towards NE33� � 35� with a velocity of about 60 mm/a relative to Burma/southeast Eurasian

plate. The geological distribution of the northwestern most part of the AUST plate in NUVEL-1A

may be further con�rmed by this earthquake.

Key words: space geodesy; 2004 Sumatra-Andaman islands earthquake; NUVEL-1A plate

motion model; GPS measurements; convergence rates betweenplates; geodetic interpretation for

crustal ruptures


