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Abstract

The estimation of the magnitude of completeness mc have strong consequences

in any statistical analysis of seismic catalogue and in the evaluation of the seismic

hazard. Here a new method for its estimation is presented. The goodness of the

method has been tested using 104 simulated catalogues. Then the method has been

applied to five experimental seismic catalogues: Greece, Italy, Japan, Northern

California and Southern California.
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1. Introduction

The magnitude of completeness mc is defined as the lowest magnitude at

which all the earthquakes, occurring in a certain region and in a given time win-

dow, are detected (Rydelek and Sacks 1989). The most important motivation to

estimate this quantity is the direct impact on the evaluation of the Gutenberg-

Richter (GR) distribution parameters: the scaling exponent b and the overall seis-

micity rate a. The GR parameters are, in general, the basis of the seismic hazard

studies (e.g., Cornell 1968; Wiemer et al. 2009) and of the earthquake forecast

models (e.g., Wiemer and Schorlemmer 2007). Moreover a correct estimate of a

and b is crucial to better understand the physics of the earth’s crust (e.g., Mignan

2011). In practice, a relatively high magnitude threshold may provide a conserva-

tive estimate of mc but would deprive the dataset of potentially valuable informa-

tion. On the contrary, a too small value of mc will reflect in an incorrect estimate

of the b value leading to wrong evaluations of the seismic hazard. Moreover, an

incorrect estimate of mc have strong consequences in any other further statistical

analysis of the considered catalogue.
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