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The aim of the SI-Hex project (acronym for « Sismicité Instrumentale de l’Hexagone ») is to provide a
catalogue of seismicity for metropolitan France and the marine French economic zone related to the
years 1962-2009 by taking into account the contributions of several seismological networks. The
project has been launched jointly by the Bureau Central Sismologique Français (CNRSUniversity/BCSF) and the Laboratoire de Détection Géophysique (CEA-DAM/LDG). One of the main
motivations of the project was to produce a new catalogue of seismicity for metropolitan France with
accurate location of hypocentres and moment magnitude determinations. In contrast with all the
previous French catalogues of seismicity, this collaborative project makes use of the original data
coming from all regional and national seismic networks operating in metropolitan France, together
with parametric data coming from the surrounding European networks (Cara et al., 2014). SI-Hex
project is eventually designed as a tool for seismic hazard analysis and seismotectonics study.
The first task of the project was to produce a backbone catalogue for the whole SI-Hex zone
by merging the arrival times from the French networks and those from the foreign stations provided by
EMSC, the Euro-Mediterranean Seismological Centre and ISC, the International Seismological
Centre. The collected set of 3 261 922 arrival time data was merged and produced 110 480 seismic
events located in and around France. The computations was made with a 1D velocity model of the
crust and upper mantle, based on the Haslach model used by ReNaSS (Table 1, model adapted from
Rothé and Peterschmitt, 1950).
Table 1: Seismic velocity model used in the hypocentre location procedure for the backbone catalogue
(modified from Rothé and Peterschmitt ,1950, in order to account for sedimentary layers of the
uppermost crust).
Upper crust
Lower crust
Upper mantle

Depth, km
0-20
20-30
>30

P velocity, km/s
4.9
6.5
8.2

S velocity, km/s
3.4
3.7
4.4

In order to improve the accuracy in epicentre location and hypocentre depth, in particular near
the continental borders of France, solutions made from the regional seismic networks are taken as
preferential solution in the "BCSF-LDG" version 2014 catalogue. When an event is not present in one
of the regional catalogues, the solution of the national backbone catalogue is kept.
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Moreover, Moment magnitudes Mw are systematically reported in the SI-Hex catalogue. They
are computed from coda-wave analyses of the LDG records for most of the Mw>3.4 events, and are
converted from local magnitudes ML for smaller magnitude events (Denieul et al., 2014).
In parallel, studies on the discrimination between tectonic and non-tectonic events were
conducted. This question is crucial in the production of a catalogue of seismicity dedicated to the
analysis of seismic hazard. Identification of artificial events is now done exhaustively by institutes and
based either on signal processing studies (spectral analysis, cross-correlation), or various statistical
analysis of the catalogue. But previously, it was not done systematically and the publication policy of
such events was not the same at all seismic observatories. This leads to inconsistencies in the
categorization of an event according to the institutes and the signal necessary to solve these issues are
not always available.
The collective work performed within the SI-Hex project by the geophysical institutes dealing
with earthquake monitoring in France significantly improves our knowledge of instrumental
seismicity. For the first time all available time-pickings from these different networks as well as those
of the neighbouring countries were used in a unique location method based on an average 1D velocity
model. The statistical precisions were evaluated in a homogeneous way for the backbone catalogue,
providing a lower bound of location uncertainties. Finally, the "BCSF-LDG" version 2014 catalogue,
illustrated by the map shown in Figure 1, accessible on the web site www.franceseisme.fr contains
38027 hypocentres with associated seismic moment magnitudes. An article presenting this
collaborative work is in preparation (Cara et al., submitted to BSGF).

Figure 1:.Map of the instrumental seismicity in metropolitan France from 1962 to 2009. Coloured
symbols show the epicentres located either within the SI-Hex zone, or abroad but felt with EMS-98
intensity I≥IV in France. Grey symbols for other events located abroad. Symbol size shown in the
inset corresponds to the seismic moment magnitudes Mw within 0.5 intervals.
The history of French networks and contribution of French institutes to the published "BCSFLDG" version 2014 catalogue can be reconstructed from statistics on the produced data base. For
example, the evolution of the station distribution between 1962 and 2009 can be drawn (Figure 2).
Many other statistical results and maps have been realized in order to show the number of collected
originals data and the result of the merging procedure, they will be presented here.
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Figure 2: Example of short-period seismic stations contributing to the SI-Hex backbone catalogue:. a) Seismic
network as between 1962 and 1977; and b) as between 2006-2009. Red triangles are stations participating in the
hypocentre location during the indicated period. Yellow triangles show the stations no longer active after 2005
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