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Updated Seismic Catalogue Seismic Source Models

A new catalogue of earthquakes (STR 2021) covering the historical and instrumental
periods is compiled up to end of 2020 to be able to work with a robust seismic sample to
establish the correlations between the different magnitude scales and the moment
magnitude Mw. When possible, the hypocentral location estimates from the local seismic
networks like CDSA, IPGP were given priority over the location from global seismic
database.

The seismic source models (SSM) are
made of volumes of the earth crust and
individual faults (3D plans) exhibiting the
same seismotectonic regime and
seismicity occurrence features. These
SSM are an evolution of Martin’s et al.
(2002)8 and include :

The official probabilistic seismic hazard model made for the purpose
of the EC8 enforcement in France was based on the state of
knowledge at the beginning of 2000. Based on that model the French
ministry established the French seismic zonation which classifies the : 8 ' . ' ' ' .
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Sensitivity Analysis

Discussion & Conclusions

Relative difference (%)

The sensitivity analysis was carried out in order to better characterize the
center, body and range and to identify the components of the SSC models that

affect the most the hazard estimate variability.
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Figure 12 : Sensitivity tests on different SSCs, using STR 2021 catalogue
for a return period of 475 years at the Pointe-a-Pitre site (n°1).

The analysis for a return period of 475 years
shows that for the STR 2021 catalogue and -
regardless of the SSC, the hazard variability
amplitude isin the range -15% to 15%.

The models
zonations (black lines) lead to higher hazard
levels compared to models based on
smoothed seismicity (colored lines). The
relative hazard levels from adaptative kernel
models are slightly below the fixed kernel -
models. The impact of fault models is a
function of the distance between the faults

based on s

and the site of interest.

Additional comparisons were made with

eismotectonic -

respect to the use of either the GEM or the 0 5 10 20
STR 2021 catalogues showing that the range . r T T

of hazard variability is minor (about 5% ).
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Figure 13 : Seismic hazard map of the Guadeloupe
archipelago (Lesser Antilles), PGA for return period of

improve the hazard model.

The PSHA calculations were carried out following the final logic tree at 15
points corresponding to the main cities of the Guadeloupe archipelago. At
return period of 475 years, a gradual increase of the hazard from SSW to NNE
is observed which can be attributed to a larger contribution of the
subduction interface events.

In general, these values are in same order of magnitude and hence
consistent with the GEM hazard maps!? (mean PGA of 0.20 to 0.35 g).
However, this study shows a higher resolution hazard range across the
Guadeloupe archipelago.

Moreover, it is noted that, the mean hazard level at 475 years for standard
rock condition (Vs,30=800 m/s) has increased compared to the results from
Martin et al. (2002)8. This increase can be attributed to various components
namely updated seismotectonic models, use of new and updated GMPEs,
L more robust observed seismicity, evolution of PSHA methodology, etc.

" Hence, further research and studies should focus on harmonization of
seismicity data in the Lesser Antilles region, development of the fault model
and specific GMPEs applicable in Guadeloupe archipelago. The significant
improvement of the regional accelerometric database authorizes the
migration of the GMPEs model toward a non-ergodic model. Such efforts
would be relevant to confirm these preliminary results and to further
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