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Sumatra 92-94-96-98-00 (ITRF2000)
ENS solution / ENS Sundaland (59.4,-99.3,0.30)
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SCRIPPS / RPI

GPS on Sumatra
(~50 sites)

Comparison with US
measurements:

-Y. Bock, SCRIPPS
- R. McCaffrey, RPI
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Accumulation of elastic deformation

Initial stage
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| Co-seismic
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And detectable
motions (~1-3 mm)
3000 km away from

epicenter !

In India, China,
Philippines, ...
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The largest
motions are not in
front of the
epicenter (located
from seismic body
waves) but at least
200 km North
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Densification in
Malaysia show

.1 rapid increase of

displacements
magnitude and
rotation of
directions from
South to North
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Co-seismic steps are
visible in daily time-series
and define a very long
rupture from South to
North
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observed/modelled Velocities model parameters
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A rupture of 450 km length gives the reported magnitude (Mw=9.0)
but it does not fit the observed deformation 14



observed/modelled Velocities model parameters
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A rupture of 1000 km length is required to fit far field deformation

it corresponds to alarger magnitude Mw=9.2 "
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Study of the very low

frequencies Earth free

oscillations leads to a
revised Magnitude

Mw=9.3

E. Okal, NW Univ. USA

INDIAN
PLATE

BURMA
MICROPLATE

SLOW SLIP
2/3 FAULT
AREA

Combined:
Mw 9.3

FAST SLIP
1/3 FAULT
AREA

Mw 9.0

17



The rupture area 70" 80" 90" 100" 110

of Second stage (?)
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Inversion of body waves

cannot “see” the long
rupture but also detect a
very non-uniform slip, with a
patch of very high slip (>20
m) 200 km North of the
epicenter
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positioning of the GPS station
show the co-seismic step...
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seismic wave arrival time
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distance to epicenter (km)
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Assuming a
velocity of 3.6
km/s for seismic
waves

relocation of the
source of the
seismic energy is
needed to match
and sort arrival
times at stations

Again, a
relocation of 200
km to the north is

requested
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No pre-seismic motion
was detected.

Post Seismic

deformation will go on
for years ...
and may be for decades
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The aftershocks
distribution shows :

-The rupture
stopped at the
northern tip of the
Andaman basin

-The strike slip faults
“behind” the
subduction were
activated in the
Andaman basin

Strike-Slip
aftershocks
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Modification of
seismic hazard in
the area

There is a higher
risk of a near
future event

1/ further South on
the subduction

2/ further North on
the subduction

3/ on the Great

Sumatran Fault

4/ on the Sagaing
fault ,,
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