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Principles of Open Science

Open Science demands transparency. Data sharing is
crucial, not just for protocol, but as a "trust marker." This
openness signals a willingness to be scrutinized by
peers, building trust among scientists, the public,
industry, and funders.
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Common data-quality definitions

Authors Year | Data Quality Definition

Wang and 1996 | “data that are fit for use by data consumers.”
Strong (Wang & Strong, 1996, p. 6)

Redman 2001 | “Data are of high quality if they are fit for their

intended uses in operations, decision making,
and planning. Data are fit for use if they are free
of defects and possess desired features.”
(Redman, 2001, p. 74)

Kahn, Strong,

2002

“conformance to specifications” and “meeting or

and Wang exceeding consumer expectations”
(Kahn et al., 2002, p. 185)
Olson 2003 | “[...] data has quality if it satisfies the

requirements of its intended use.”
(Olson, 2003, p. 24)

ISTITUTO NAZIONALE
DI GEOFISICA E VULCANOLOGIA

@



Presenter Notes
Presentation Notes
https://en.wikipedia.org/wiki/Data_quality
https://books.google.it/books?id=nLQvCwAAQBAJ&pg=PA20&redir_esc=y#v=onepage&q&f=true



The Open Science paradigm implies a commitment to transparency and accountability.
Openness about the data is not just a matter of etiquette, nor a mere administrative task: it is a “trust marker”, i.e. an indicator that researchers state that they are open to the scrutiny of peers. This helps establish trust not only within the scientific community but also with the public, industry, and funders.



Tsunami hazard (NEAMTHM18)

(https://tsumaps-neam.eu/neamthm1 8/)
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NEAMTHM18 Portfolio

Hazard curves were calculated at 2,343 POls (North-Eastern
Atlantic: 1,076; Mediterranean Sea: 1,130; Black Sea: 137) at an

average spacing of ~20 km.

For each curve, values for mean, 2"4, 16th, 50th, 84th, and 98th

percentiles.

Probability maps for MIH 1, 2, 5, 10, 20 meters;

Hazard maps for ARP 500, 1000, 2500, 5000, 10000 years
Map displays for mean, 29, 16th, 50", 84th and 98" percentiles.

Interactive Hazard Map and Curve Tool

Comprehensive Documentation with two review reports (352 pp.)

Summary Article Basili et al. (2021,

https://doi.org/10.3389/feart.2020.616594) and several other
publications (https://tsumaps-neam.eu/tsunami-

hazard/publications)
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~ EPOS Tsunami Thematic Core Services

T science and coastal hazard management
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The workflow for local inundation
mapping is currently distributed as
Trans-National Access in Geo-INQUIRE

OGC web services on your desktop GIS
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NEAMTHM18 seismic sources: input data (earthquake catalogs)

SHEEC-EMEC time span 1000-2006
(Stucchi et al., 2012; Grunthal &
Wahlstrom, 2012)

ISC (ISC, 2016) time span 1900-2015
GCMT (Dziewonski et al., 1981;
Ekstrom et al., 2012)

RCMT (Pondrelli & Salimbeni, 2015)
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NEAMTHM18 seismic sources: input data (fault databases)

Crustal faults

Slabs and main
plate boundaries

Total L = 64,818 km

Offshore L=17,676 km (27%)
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Caribbean Arc

* EDSF (Basilietal., 2013)
* DISS 3.2.1 (DISSWG, 2018)

PB2002 Bird (2003)
SLAB 2.0 (Hayes et al., 2018)
CAS (Maesano et al., 2017)
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B
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Earthquake catalogues

# 06 ,m e DM

B Scientific Examples < S|
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EPICA version 1.1 contains EMEC 2021 contains

5703 earthquakes from 71271 earthquakes (2013-present), provided by EMSC - European-
1000 to 1899 CE with either from 1000 to 2021 CE Mediterranean Seismological Centre — FR
maximum observed with a uniform

intensity =25 or Mw 24.0. magnitude Mw = 3.5.

) ) Specifications at https://www.emsc-
ROVlda, A., &AntOI’\UCCI, A. (2021) Lammers et al. (2023) EMEC-2021 - Csem.Org/Files/epOS/SpeCificationS/SpeCS MT—WS.pdf
EPICA - European Prelnstrumental  The European-Mediterranean B
Earthquake CAtalogue, version 1.1 Earthquake Catalogue — Version 2021

Ok,
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Seismogenic fault databases

| EFSM20 [EDSF13 cemras |}

__ Subduction System
(depth isolines)

Crustal Faults
datasets (top trace)
#01
#02
#03
#04
#05
#06
#07
— #08
#09
#10
— #11
#12
#13
— #14
— #15
#16
Subduction System
datasets (depth isolines)
#01
#02
— #03
Area of Interest

300-km buffer
around EU countries

70°N
70°N

0°N

6

30°N 40°N 50°N
60°N

50°N

40°N

1o 1000 km — I
L 1

30°W 20°W 10°W 0° 10°E 20°E 30°E 40°E 50°E

30°N

1,248 crustal faults spanning a total length of ~95,100 km
(42% offshore) and four subduction systems (Gibraltar,
Calabrian, Hellenic, and Cyprus Arcs)

Basili et al. (2022, dataset; 2024, NHESS)

UNESCO-IOC Expert Meeting, 18-20 March, 2025, Paris, France

Nat. Hazards Earth Syst. Sci., 24, 3945-3976, 2024
https://doi.org/10.5194/nhess-24-3945-2024

© Author(s) 2024. This work is distributed under
the Creative Commons Attribution 4.0 License.

The European Fault-Source Model 2020 (EFSM20): geologic
input data for the European Seismic Hazard Model 2020
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The compilation of EFSM20 relies heavily on publicly available datasets (see tables below) and voluntarily contributed
datasets spanning large regions, as well as solicited local contributions in specific areas of interest.

SUBDUCTION SYSTEMS

GREDASS 2.0

AFCD

EMME FAULT
SOURCES

NOAFAULTS 3.0

BDFA

SLOVENIAN FAULT
SOURCE MODEL

DISSWG (2021)
Caputo & Pavlides

m Vanneste et al. (2013)

Emre et al. (2018);
Demircioglu et al.

Danciu et al. (2018)

Ganas et al. (2013)

Jomard et al. (2017)

Atanackov et al. (2021)

CRUSTAL FAULTS

Basili et al. (2013);
Giardini et al. (2013)

IGME (2015)

http://diss.rm.ingv.it/share-edsf/
http://info.igme.es/qafi/

http://diss.rm.ingv.it/diss/

http://gredass.unife.it/

https://doi.org/10.1785/012012
0037

http://www.mta.gov.tr/eng/map
s/active-fault-1250000

http://www.efehr.org/en/Docu
mentation/specific-hazard-
models/middle-east/active-
faults/

https://arcg.is/04Haer

https://www.nat-hazards-earth-
syst-sci.net/17/1573/2017/

https://doi.org/10.3389/feart.20
21.604388

Europe and
Mediterranean

lberia

Central
Mediterranean

Aegean

Lower Rhine
Graben

Anatolia

Middle East

Greece

France

Slovenia
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DISS 3.2.1

CALABRIAN ARC
MODEL

SLAB 2.0

GEM-FE SICP 2.0

SUBMAP 4.2

PB2002

Basili et al. (2013);
Giardini et al. (2013)

DISSWG (2018)

Maesano et al. (2017)

Hayes (2018); Hayes et
al. (2018)

Berryman et al. (2015)

Heuret & Lallemand
(2005)

Bird et al. (2003)

http://diss.rm.ingv.it/shar
e-edsf/

http://diss.rm.ingv.it/diss/

https://www.nature.com/
articles/s41598-017-
09074-8

https://doi.org/10.5066/F
7PV6INV

http://submap.gm.univ-
montp2.fr/index.php

http://peterbird.name/pu
blications/2003_PB2002/2
003_PB2002.htm

ISTITUTO NAZIONALE N\
DI GEQFISICA E VULCANOLOGIA

TITLE REFERENCE COVERAGE

EDSF 2013

Central-Eastern
Mediterranean

Central-Eastern
Mediterranean

Central
Mediterranean

World

World

World

World




Crustal Faults

Faulting types
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Crustal Faults
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Subduction Interfaces

GibraltarArc Calabrian Arc

Upper Seismogenic Depth

Hellenic Arc Cyprus Arc

Lower Seismogenic Depth
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Subduction Interfaces
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Epistemic uncertainty

Epistemic uncertainty refers to a lack of
knowledge - something we could, in principle,
know for sure - in contrast to aleatoric
uncertainty "intrinsic randomness" involved
In which possible futures will actually occur.

The epistemic uncertainty can be reduced by
further observation and refinement.

PO
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Epistemic uncertainty

Fault Type 1: coastal and offshore structures that are fully
parameterized and their epistemic uncertainty addressed.

Fault Type 2: known offshore structures, or possible
continuation of known onshore faults, whose capability of
releasing earthquakes of significant magnitude is unknown
or not yet investigated.

Fault Type 3: structures located in areas with known or
possible seismic/tectonic activity, but where fault
identification and mapping has not yet been carried out.
This condition may occur for different reasons, e.g., scarcity
of geophysical/geological data at the scale of interest,
and/or complex fault systems with many structures whose
relative importance is difficult to discriminate.

Basili et al. (2013; NHESS)
UNESCO-IOC Expert Meeting, 18-20 March, 2025, Paris, France
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Presenter Notes
Presentation Notes
Fault Type 1: coastal and offshore structures that are fully parameterized and their epistemic uncertainty addressed. In our data set, we classify these faults into two categories: crustal fault sources and subduction fault sources. The main reasons for keeping these two categories separated for tsunami hazard studies are summarized in Table 1.
Fault Type 2: known offshore structures, or possible continuation of known onshore faults, whose capability of releasing earthquakes of significant magnitude is unknown or not yet investigated. Fault sources of this type can also be alternative solutions to fault sources of Type 1. These fault sources can also be parameterized.
Fault Type 3: structures located in areas with known or possible seismic/tectonic activity, but where fault identification and mapping has not yet been carried out. This condition may occur for different reasons, e.g. scarcity of geophysical/geological data at the scale of interest, and/or complex fault systems with many structures whose relative importance is difficult to discriminate. These potential sources can be described by area sources and their parameters treated stochastically.



Excerpt from Basili et al. (2024; NHESS)

4 Discussion

4.1 Lessons learned from the compilation and harmonization

The compilation of EFSM20 represents a substantial update and advancement of EDSF13.
EFSM20 improved along the boundary around the European plate and within the plate interiors,
focusing on the region within a 300 km wide buffer around European countries. Within this buffer,
the compilation was simplified in Iceland and certainly lacking in the Azores, mainly due to
the complex volcano-tectonic processes and limited knowledge of active structures. Also
lacking is the region of the Hellenic Arc and Cyprus Arc accretionary wedge, where seismic
sources, such as splay thrust faults and back thrusts, are known to exist, but their
systematic mapping would require a dedicated effort due to the large extent of the region, its
offshore location, and complex deformation that characterize accretionary wedges in general, as
well as a very broad and fast-growing one in this case (>300 km at 10 mm yr~") due to the long
duration (>35 Myr) of the subduction process (Kastens, 1991).

/Y
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Focus on the Hellenic Arc

EFSM20
== Crustal Fault top
Crustal Fault plane
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Focus on the Hellenic Arc
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Focus on the Hellenic Arc

UNESCO-IOC Expert Meeting, 18-20 March, 2025, Paris, France

Data constraints
Profiles
=== Distribution of seismicity
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Focus on the Azores-Gibraltar Fault Zone
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Focus on the Azores-Gibraltar Fault Zone
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Focus on the Azores-Gibraltar Fault Zone

Blue: rectangular crustal fault;
Red: 3D complex crustal fault;

Green: 3D complex subduction interface.
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Focus on the Azores-Gibraltar Fault Zone
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Outlook on fault-sources

~8-10 km |

Model developed using 100s
of seismic reflection lines r3

3D reconstruction of fault geometry
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Outlook on fault-sources
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Probabilistic reporting of fault slip rates
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Outlook on fault-sources
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Summary points for discussion

* NEAMTHM18 used input datasets considered “fit for the purpose” by the panel of experts and
reviewers when it was conceptualized (May 2016).

* Since then, several datasets have been updated/improved. The impact of these updates can only
be quantified via disaggregation and sensitivity analyses.

 EPOS provides a framework for distributing “quality-controlled” data produced by the large
community with a high level of FAIRness.

* Earthquake catalogs: The instrumental part relies on the collaboration efforts of seismic
networks, while the pre-instrumental part relies on macroseismic studies carried out by experts.

* Faults: Most data collection proceeds country by country for practical and organizational
reasons. Collaborations are needed to decrease the need for ex-post data harmonization, and
efforts are also needed to improve knowledge in the least obvious tectonic regions.

* Fault sources: future trends should focus on 3D fault geometry reconstructions and probabilistic
analysis of fault slip rates.
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