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Mt Etna: Volcanic features

Loca:on of case studies:

• Mt Etna region (Sicily) is modelled by small surﬁcial “tectonic” faults that breathe
with the volcanic ac@vity (Azzaro et al., 2017; Peruzza et al., 2017): they are
characterized by high quality datasets and intersect a rough topographic surface;
local site response cannot be treated by simple rules (e.g. Vs30). Thus, we
customized the seismic hazard soMware, e.g. the OpenQuake-engine, to account for
some peculiari@es in volcanic contexts, such as GMPE, magnitude scaling rela@ons,
to use of a digital eleva@on model (DEM) for the sites of the hazard calcula@on and
for modeling non-Poissonian processes.
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Premise
Earthquake source models based on faults are increasingly being
incorporated in seismic hazard assessment. We present 3 probabilis@c
seismic hazard assessment (PSHA) case studies in Italy that include fault
models: the volcanic region of Mt Etna, the Collalto natural gas storage
site, and Central Italy following the Amatrice earthquake.
Each of the studies aims to incorporate realis@c geological complexi@es,
which is facilitated by using the ﬂexible seismic hazard modeling soMware,
the OpenQuake-engine. For example, all of the studies use complex (i.e.
non-rectangular) fault sources to model fault surfaces. We also incorporate
the topographic surface in the hazard calcula@on at Mt Etna, and model
aMershock hazard in Central Italy on the fault surface responsible for the
Amatrice mainshock.
Sensi@vity studies show how changing fault geometry can have large
inﬂuences on hazard par@cularly for sites near the rupture surface, and
how this depends on the choice of the GMPE. The results of this work are
most relevant when working at the local and site-speciﬁc scales.

Mt Etna
Na@onal Seismic Hazard Map of Italy
10% PoE 50 years (Vs30=800m/s)

Since 2014, OGS has been
contributing to the development and
implementation of the Open-Quake
engine (Pagani et al., 2014)

• Collalto Stoccaggio is a natural gas storage facility, located within the thrust and fold
system of South-Eastern Alps. The listric geometry of the faults is depicted thanks to
the HQ seismometric network installed for monitoring the poten@al seismicity
induced by the storage (Priolo et al., 2015 and hHp://rete-collalto.crs.inogs.it/en)
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Collalto: listric blind thrust
• The area has been aﬀected by a M>6r earthquake in the
XVII century, the fault source is unknown; the seismic
poten@al/creeping behavior of Montello thrust debated
• No correla@on between the storage ac@vi@es and
seismicity has been observed since 2012 (Romano et al.,
2016); thus we assumed the hazard at the site is
dominated by natural seismicity
• We performed sensi@vity studies to reckon the
inﬂuences of blind fault geometries on hazard for sites
near the rupture, and their dependence on the GMPEs
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Comparison of hazard from
fault below Collalto site
modeled as a planar (leM) and
listric surface (right). Maps refer
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precision, avoid using sophisticated fault source models as
they can drive the hazard in wrong places
Mt Etna: metrics of volcanic regions is different (e.g. for
MSR, magnitude scaling relation; GMPE, ground motion
prediction equation); minor-moderate earthquakes (M<4.5)
and topography/local site response are key components
Central Italy: aftershock hazard is driven by the
occurrences of minor-moderate earthquakes. Simple rules
on the decay of aftershock, joined with a precise fault
geometry definition and hypocentral parametrization of the
main events, are able to reproduce the observations

Central Italy: AUershock PSHA on a normal fault
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Hazard maps from Oct 1, 2016 with aMershock seismicity distributed uniformly
across fault (leM) and increasing away from the rupture (white star, right)

Fault source geometry (inset, leM ﬁgure) based on past (e.g.
Barchi et al., 1999) and recent inves@ga@ons (e.g. Lavecchia
et al., 2016); seismicity rate are taken from the ini@al
aMershocks decay (right ﬁgure, upper frame) , applied and
renewed aMer the Visso earthquake (Oct 26, M5.9); aMer
the main Main earthquake (M6.5, Oct 30) the global
aMershocks decay curve has been re-evaluated, following
the same rules adopted in Peruzza et al., 2016.
The APSHA is given by the combina@ons of decay curves
rates, on the basis of the inves@ga@on period selected.
The Maximum magnitude for aMershock hazard is taken as
Mmain-0.5, b-value assigned at 1.0
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• We performed AMershock PSHA just
aMer the August 24th, 2016 Amatrice
earthquake (Peruzza et al., 2016)
• The @me-dependent model computes
occurrence rates with a decrease
following an Omori-Utsu decay curve
• Diﬀerent par@@oning scheme are
used, all based on very simple rules
• AMer the occurrence of the October
“main” events, the Omori curve is
done by the summa@on of decay
curves
• AMershock hazard is compared with
observa@ons at some accelerometric/
velocimetric sta@ons.
• The agreement of modelled and
observed hazard is very promising
• Great care has to be applied in
extrapola@ng these results to
uncomplete series of observa@ons, or
to sites with strong local site eﬀects
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