
Geophysical Research Abstracts
Vol. 12, EGU2010-7831, 2010
EGU General Assembly 2010
© Author(s) 2010

Quasi-dynamic earthquake fault systems with rheological heterogeneity
Gilbert B. Brietzke (1), Sebastian Hainzl (1), Gert Zöller (2), and Matthias Holschneider (2)
(1) GFZ German Research Centre for Geosciences, 2.1 Earthquake Risk and Early Warning, Germany
(brietzke@gfz-potsdam.de, 0049 331 2881204), (2) Institute of Mathematics, University of Potsdam, Potsdam, Germany

Seismic risk and hazard estimates mostly use pure empirical, stochastic models of earthquake fault systems tuned
specifically to the vulnerable areas of interest. Although such models allow for reasonable risk estimates, such
models cannot allow for physical statements of the described seismicity. In contrary such empirical stochastic
models, physics based earthquake fault systems models allow for a physical reasoning and interpretation of
the produced seismicity and system dynamics. Recently different fault system earthquake simulators based on
frictional stick-slip behavior have been used to study effects of stress heterogeneity, rheological heterogeneity,
or geometrical complexity on earthquake occurrence, spatial and temporal clustering of earthquakes, and system
dynamics. Here we present a comparison of characteristics of synthetic earthquake catalogs produced by two
different formulations of quasi-dynamic fault system earthquake simulators. Both models are based on discretized
frictional faults embedded in an elastic half-space. While one (1) is governed by rate- and state-dependent friction
with allowing three evolutionary stages of independent fault patches, the other (2) is governed by instanta-
neous frictional weakening with scheduled (and therefore causal) stress transfer. We analyze spatial and temporal
clustering of events and characteristics of system dynamics by means of physical parameters of the two approaches.


