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Take Home Messages
➢ First of a kind regional-scale PFDH analysis.
➢ For on-fault sites, significant displacement (>1cm) can be expected in a ‘near’ future (about 2-3% in 50 yr, for 10 cm), 

especially in the Sila Massif and along the Crati faults.
➢ For off-fault sites, very low probability of surface displacement in a ‘near’ future (< 0,05% in 50 yr).
➢ The tectonic model strongly controls the results, making its definition a critical step in fault displacement hazard 

assessment.
➢ Logic tree approaches are essential to capture epistemic uncertainties arising from different model formulations, 

parameter selections, and source configurations. 
➢ Very long return periods produce unrealistic displacement values (e.g., >5 m for Mw 6.9) at the tails of hazard curves, 

indicating the need for future thresholding approaches.

1- Fault source model

Simplified seismotectonic model of Northern Calabria, based on literature data and the ITHACA (ISPRA) and DISS (INGV) 
fault databases. Left panel: critically revised collection of potential fault sources. Right panel: final source model. The 11 
potential fault sources are modelled by 4 alternative scenarios, representing various source configurations, with debated 
active faults shown in red and green solid and dashed lines.

Introduction
Fault Displacement Hazard is a co-seismic natural phenomenon occurring when the rupture reaches and break the 
surface during an earthquake. It can lead to important damages and is crucial for sensitive infrastructures (nuclear sites, 
energy storage, pipelines, etc). The objective of this study is to develop a regional PFDHA in northern Calabria, one of the 
most seismic prone regions of southern Italy, providing alternative seismotectonic scenarios representing the existing 
epistemic uncertainties. The tectonic complexity, debated kinematics, and infrequent seismic activity make northern 
Calabria, and specifically the Crati Basin a challenging case study for releasing a first regional-scale PFDHA map, a 
preliminary tool for investigating and supporting risk reduction planning of critical infrastructures. 

Historical (CPTI15, Rovida et al., 2020) and instrumental seismicity (ISIDe 
Working Group, 2007) in the study area.

3- Fault Displacement Models
selection

Displacement hazard curves at two selected sites (blue stars) for the scenario 3.
Rovito: POE in 50 yr are about 2-3% for 10 cm. 

Castrovillari: POE in 50 yr for 10 cm are very low (< 0,05%).

4- Hazard curves & hazard maps

2- Magnitude Frequency Distribution 
Characterisation

Maximum magnitudes and activity rates are estimated using 
a Characteristic Gaussian model. The maximum magnitude 
is derived from various scaling relationships proposed by 
Wells and Coppersmith (1994), while activity rates are 
calculated from the total moment budget and distributed 
across magnitude bins. An example if provided below, for the 
West Crati Fault (red solid line on previous map).

Hazard maps of the 4 
scenarios explored for a 
return period of 100 ka. 

Displacements represented 
in the maps refer to the 

horizontal slip component 
for strike-slip fault (purple-

white colorbar), and the 
vertical component for 
normal faults (red-blue 

legend). YEA03 model is 
used for normal faulting and 

PEA11 for strike-slip 
faulting. 

The maps above represent the displacement expected in the next 10 ka (left) and 100 ka (right), using the scenario 3. For 10 ka, the displacement is mainly confined along the surface fault 
traces while for 100 ka it quickly decreases when going further from the main trace. In terms of displacement values, the maximum reaches about a few meters (on-fault, 8,7 m on the West 

Crati Fault) and only a few centimeters or tens of centimeters for off-fault.

10 ka 100 ka

You can contact me at: hfernandez@ogs.it

on-fault (Rovito)
off-fault (Castrovillari)

MMo: Moment magnitude.
MRLD: Magnitude from rupture length at depth.

MRA: Magnitude from rupture area. SumD: sum of the magnitude distributions.
 Mmax: Averaged maximum magnitude expected. 

Logic flow used for fault displacement hazard map 
calculations: on the left of the red line, alternative 
choices are site-dependent; on the right, different 
branches of the logic-tree approach are modelled 
for all the sites. 

The bottom table represents all the models, and 
their parameters, used in our site-specific and 
regional-scale calculations.

All our calculations have been performed using the 
open-source prototype PFDHA tool designed for 
integration into the OpenQuake Engine.

Block diagram illustrating principal and 
distributed ruptures in a normal faulting 
tectonic setting (Valentini et al., 2025).

For more details on this tool, see poster X1.151 
(Chen, Y.-S., Pagani, M., Peruzza, L., and Fernandez, H.: Towards a Unified PFDHA 

Platform: OpenQuake Engine Implementation, EGU General Assembly 2026, 
Vienna, Austria, 3–8 May 2026, EGU26-20524, https://doi.org/10.5194/egusphere-

egu26-20524, 2026)
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