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Solution of the inverse problem for Random Domino Automaton and it’s appli-
cation to earthquakes
Mariusz Bialecki(Polish Academy of Sciences, Institute of Geophysics)

Random Domino Automaton (RDA) is a stochastic cellular automaton of slowly driven sys-
tem type, constructed to model statistical properties of earthquakes [1]. In one time step the
particle (a portion of energy) is added to the system and is scattered or retained depending
on certain probabilistic parameters (rebound parameters), which governs the dynamics of
the model. During evolution, it happens that various portions of energy (avalanches) are
released, and a specific time series is created. In particular, RDA may be characterized
by various frequency-size distributions of avalanches, depending on the choice of rebound
parameters. Therefore, RDA may be regarded as a specific probabilistic generator of events,
that fall into a given distribution. In this talk we present the solution to the inverse problem
for RDA, i.e. we show how to find rebound parameters that result in a given distribution of
avalanches. RDA can be used for a variety applications, including for modeling statistical
properties of earthquakes. Having solved inverse problem, RDA can be adjusted not only to
Gutenberg-Richter law, but also to distributions that deviate from it. RDA also has inter-
esting mathematical structure. In the case of a special choice of parameters, it exhibits two
Self Organized Criticality - like states [3], and this property helps explain mega-earthquakes
[5]. Equations describing stationary state of RDA in mean field approximation are solvable
for a special choice of parameters and are related to Motzkin numbers [2]. Moreover, the
same method like for construction RDA was used to obtain an automaton related to Catalan
numbers recurrence [4].

[1] M. Bialecki, Z. Czechowski, On One-to-One Dependence of Rebound Parameters on
Statistics of Clusters: Exponential and Inverse-Power Distributions Out of Random Domino
Automaton, Journal of the Physical Society of Japan 82 (2013), 014003.
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