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Sumatra Fault System Sumatra Fault System Long: 1200 km length Right-lateral
Slip rates: 2-4 cm/yr    Seismic gap
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Lock or Creep?

Setup : 
a New Dense GPS Network



GPS Field Survey Methodology
Hardware: Trimbel 4000 SSi and 5700
Software: Bernnese 5
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Research Activities

PTRA

MALO

BTAT

SGMT

BTBW



6Except for nine stations because of short observation period less than one year 

Under 10 cm/yr

Station VelocitiesStation Velocities

Post seismic 
deformations of 4 cm/yr 
in south part are 
increasing to 14 cm/yr in 
north part

Aftershock epicenters 
determined by USGS

Over 10 cm /yr 

relative to Sunda block by 
Simons et al.[2007]  with 95% 
confidence ellipses

One site
one year obs.
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70 cm

m

PostPost--seismic displacements observed at Banda Aceh seismic displacements observed at Banda Aceh 
in March 2005 in March 2005 –– November 2008November 2008

80 cm

Southwest  postSouthwest  post--deformation deformation 
should be over 1.2 m in 2009should be over 1.2 m in 2009
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Principal Strain Calculated from Station VelocitiesPrincipal Strain Calculated from Station Velocities
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‐4 x 10‐7/yr N‐S compression as strain 
accumulation of Sumatran fault  

4 x 10‐7/yr NE‐SW extension 
by large post‐seismic slip 

Small strain by no‐
post‐seismic slip

7 x 10‐7/yr NE‐SW extension 
by large deep post‐seismic 
slip ?

Only one year 
in 2005‐2006



Lock and Creep Detected

Conclusion: Velocity fields in profile1 line indicates that it is not creeping segment. 
On the other hand, we can find creep fault in profile 2 line area.
Preliminary conclusion: creeping fault is Batee fault, not Sumatra fault.

In future work: We will continuing and extending the GPS observation 
and make model that considering the effect of subducting plate, 
post-seismic deformation and creeping segments.


