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             Fault Systems



Faults





 Goal:  Develop a model that can pass the Turing Test



Simplest earthquake model











• Exponential divergence


• Huge Lyopunov exponents


• Divergence happens during large events


• Rules out predicting past next large event, but not next large event





Complexity and the continuum

• Distribution of magnitudes depends on small cutoff scale.


• Scale of small cutoff matters at small and large scales.


• But whether discrete or continuum process at cutoff get similar behavior.

Continuum viscous cutoffDiscrete block cutoff

[Shaw, GRL, 1994]





• Excess of large events above extrapolated small event rate


• See this in 1D, 2D, 3D

Distribution of sizes



















3D Model shows significant fraction of slip below seismogenic layer



Deepening of aftershocks following large events

[Rolandone, et al., 2004]
Has implications for scaling relations we will see later 


