
Accepted Manuscript

Effect of slip-area scaling on the earthquake frequency-magnitude relationship

Piotr Senatorski

PII: S0031-9201(16)30281-3
DOI: http://dx.doi.org/10.1016/j.pepi.2017.04.004
Reference: PEPI 6022

To appear in: Physics of the Earth and Planetary Interiors

Please cite this article as: Senatorski, P., Effect of slip-area scaling on the earthquake frequency-magnitude
relationship, Physics of the Earth and Planetary Interiors (2017), doi: http://dx.doi.org/10.1016/j.pepi.2017.04.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.pepi.2017.04.004
http://dx.doi.org/10.1016/j.pepi.2017.04.004


  

Effect of slip-area scaling on the earthquake

frequency-magnitude relationship

Piotr Senatorski

Institute of Geophysics, Polish Academy of Sciences,
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Abstract

The earthquake frequency-magnitude relationship is considered in the maximum

entropy principle (MEP) perspective. The MEP suggests sampling with constraints

as a simple stochastic model of seismicity. The model is based on the von Neumann’s

acceptance-rejection method, with b-value as the parameter that breaks symmetry

between small and large earthquakes. The Gutenberg-Richter law’s b-value forms

a link between earthquake statistics and physics. Dependence between b-value and

the rupture area vs. slip scaling exponent is derived. The relationship enables us to

explain observed ranges of b-values for different types of earthquakes. Specifically,

different b-value ranges for tectonic and induced, hydraulic fracturing seismicity is

explained in terms of their different triggering mechanisms: by the applied stress

increase and fault strength reduction, respectively.
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