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Fault Evolution, Interaction, and Earthquakes

_ - Mian Liu
Dept. of Geological Sciences, University of Missouri, USA

Abstract

Earthquake models are based on elastic rebound, which predicts
cyclic stress accumulation and release on fault planes. Consequently,
attention has been focused on the rate of strain accumulation on
individual faults to infer their stress evolution, which, together with
earthquake history, forms the basis for assessing seismic hazard.
Although much progress has been made, unanticipated devastating
earthquakes have repeatedly reminded us of the need to improve
current earthquake models. One such improvement may come from a
better understanding of fault interactions, which cause stress transfer
between faults. In this talk, I will review our numerical studies of
fault evolution and interaction, and their impact on seismicity. I will
show that present-day geodetic strain rates and seismicity reflect
ongoing fault evolution; their spatiotemporal variability can be
understood in the framework of fault evolution. Over the timescale of
multiple earthquake cycles, stress interaction between faults
influences the spatiotemporal variations of seismicity. Fault
interaction also influences fault ruptures by perturbing the initial
stress. Natural faults behave as complex dynamic systems, in which
the rupture behavior of individual faults is difficult to predict, but
useful insights can be obtained by studying the system behavior of

the faults.



