
GPS RESULTS MODELLING
GPS usefull for many purposes
• Navigation (real time)
• Datum definition
• Cadastrial definition
• Border tracing
• Etc etc etc….

1. Quantify rigid plates or blocks tectonics
2. Study active faults and Earthquakes
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Rigid Sundaland 
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Rigid Sundaland deformation 
intensity
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Rigid Sundaland strain rate
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Rigid Sundaland rotations



SEAMERGES Bangkok                               
3-5 March 

Rotation on a sphere

V = R ^ W
-> -> ->
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Finding a pole

Only large plates 
have well 
determined poles
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GEODYSSEA poles
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Older GEODYSSEA poles
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Effect of velocity uncertaintiesSlightely different 
velocities can give 
very different 
poles 

Or reverse :

Very different 
poles can give 
quite similar 
velocities
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Pole positions don’t matter

Only predicted motions on plate boundaries do



Studying deformation around
active faults
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Elastic loading on a locked fault



Arctangent profiles
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Palu Fault, Sulawesi
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Subduction in south america



Seismic cycle in subduction context
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Constitucion gap, Chili
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Subduction modelling



Subduction parameter adjustments
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ResidualsModel and data
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Earthquake cycle



K HEKI, Nature 1997

Silent fault slip following
an interplate thrust 
earthquake at the Japan
trench

Horizontal coordinate time series 
before and after the 1994 Sanriku-
haruka-Oki earthquake observed at 
three GPS stations : Mutsu, 
Aomoriand and Kuji. Dots denote 
north and east components. Black 
lines are the model curves (stationary
for t < 0, logarithmic decay for t > 0, 
discontinuity for t= 0).
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Sanriku-Haruka-Oki sequence
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Ruegg et al., 2001, seismological research letters
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Towards detection of preseismic motion
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Vigny et al, JGR 2002

Triggering of earthquake on Palu fault, Sulawesi



Coulomb Stress on Palu fault plane 
generated by 01/01/96 Eq

Shear stress on fault plane is increased => slip on fault

Normal stress on fault is decreased =>unclamping  of fault
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Tregoning, 2002, unpublished

From coseismic jump …
… to kinematic measurement of position during the earthquake
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