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northern Sumatra. The fault slip models of the earthquake were estimated from different data,
but have large differences in the strike-slip nature of faults. GRACE-derived co-seismic gravity
changes cover the epicenter area, which can provide good constraint on the fault parameters
inversion. In this paper, co-seismic gravity and gradient changes of the 2012 Sumatra earthquake
are extracted from GRACE time-variable gravity field and the superiority of the northward
component is presented. The theoretical calculation results of the fault model are compared with
the GRACE and the sensitivity of the T, (north-to-north gravity gradient) to the fault parameters
is analyzed. Finally, the fault parameters of the earthquake are retrieved based on the particle
swarm optimization (PSO) algorithm and the Okubo dislocation model. The results show that the
GRACE-observed co-seismic gravity and gravity gradient changes are in good agreement with the
model-estimated results in spatial pattern, but have difference in amplitudes. The strip errors can
be substantially suppressed by the north components of gravity and gravity gradients changes,
where the noise level of gy (north gravity change) and T,, are the lowest, followed by T.. (north-
to-up gravity gradient) and the worst is the T,, (north-to-east gravity gradient). The T.. is not
sensitive to the depth of the fault, but sensitive to other fault parameters. The GRACE-inverted
strike angle, dip angle, rake angle and average slip magnitude of the earthquake are 113. 63°, 89.99°,
175.26° and 28. 18 m, respectively, indicating a moment-magnitude My =38. 71. In addition, the
GRACE-inverted rake angle shows that the earthquake is dominated by the right-lateral strike-

slip.
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Fig. 1 GRACE-observed coseismic gravity and gravity gradient changes of the 2012 Sumatra My =38. 6 earthquake.

The black pentagram indicates the epicenter of the My =8. 6 earthquake
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