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Overview




Earthquake complexity revealed by source imaging
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Seismological constraints on stress heterogeneity

25 km

Figures taken from Ripperger & Mai, 2004
(original slip model of the Northridge 1994
event by Hartzell et al., 1996)
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More evidence of stress heterogeneity

Average Focal Mechanism Difference [deg]
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Possible nature of stress heterogeneity

Colormap
clipped,
(max up
to 6 m/s)

Slip Velocity




Dynamic models for ground
motion prediction

In collaboration with Martin Mai and
Johannes Ripperger (ETH Zurich)




Physics based ground motion prediction

Sliprate Comparison
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Dynamic Rupture Simulation
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Prescribed stochastic initial stress field

Statistical Quantification of Stress Heterogeneity
Non uniform initial shear stress on the fault plane
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A large collection of dynamic source models
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First order transitions of final earthquake size

controlled by stress heterogeneities
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Macroscopic source parameters

consistent with seismological observations
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Computation of Ground Motion

Station Configuration
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Comparison to empirical attenuation laws
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Beyond empirical attenuation laws
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Comparison to ground motions from the 2004 Parkfield earthquake
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Some weaknesses of our dynamic models
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Some weaknesses of our dynamic models
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Effect of stress concentrations on dynamic rupture
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Dynamic rupture on '
bimaterial faults -

In collaboration with Yehuda Ben-Zion (USC)




Bimaterial faults <
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Why care about bimaterial faults ?

Dip separation / nominal rupture radius
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Dominance of southwards rupture in Parkfield ?
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Laboratory experiments of bimaterial rupture

A. Rosakis team, Caltech
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Earlier views of bimaterial effects
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Wrinkle-like pulse detachment

in slip-weakening bimaterial faults
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What if we include fast velocity-weakening friction ?




Rupture styles iIn homogeneous medium
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Rupture styles in bimaterial faults
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Macroscopic source asymmetry
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Effect of stress heterogeneities
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Summary and perspectives







Earthquake complexity
In continuum models of seismicit




Earthquake complexity

IN continuum models of seismicit
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Computational challenges

on earthgquake cycle + dynamic simulations
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