




























































Background seismicity 
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Figure 4.2: Same as Figure 4.1 except with the magnitude of completeness Mc 

cutoff, i.e. removing the events with a magnitude below Mc. 

The magnitude of completeness (Mc) is estimated by fitting a Gutenberg-Richter 
(G-R) model (Gutenberg and Richter, 1944) to the observed frequency-magnitude 
distribution (FMD). 

(4.4) 

where Mc is the magnitude at which the lower end of the FMD departs from 
the G-R law, N is the number of events with magnitude greater or equal tom, a is 
the earthquake productivity and b describes the relative distribution of small and 
large earthquakes. The choice of the minimum magnitude cutoff Mc can influence 
the overall seismicity rate by affecting the b and a values. One can see the influence 
of Mc cutoff on the seismicity rate by comparing Figure 4.2 to Figure 4.1. 

The example frequency-magnitude distribution (FMD) plot of the catalog used 
in our study declustered with Gardner-Knopoff algorithm, Uhrhammer window, is 
as Figure 4.3. The magnitude of completeness (Mc) is marked by a blue triangle in 
each plot. Mc is determined by the Maximum Curvature (MAXC) method (Wiemer 
and Wyss, 2000) that consists in defining the point of the maximum curvature by 
computing the maximum value of the first derivative of the frequency-magnitude 
curve. 

In summary, the impact of declustering methods and the magnitude of complete­
ness cutoff on the spatiotemporal distribution of background seismicity is shown 
in Figure 4.2, which can affect the results when comparing seismicity to stress 
variations. To maximize the background earthquake numbers while suppressing 
the impact of major earthquakes in the region, we chose the Gardner and Knopoff 
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