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INTRO

Harmonized Instrumental Catalog 1900-2014 (EMEC*)
G. Wheatherill, S. Lammers, F. Cotton and GFZ Section 2.6 Working Group

The H2020 Project SERA (WP25-
JRA3; http://www.sera-eu.org)
is committed to updating and
extending the 2013 European
Seismic Hazard Model
(ESHM13; Woessner et al., :
2015) to form the basis of the P
next revision of the European g
seismic design code (CEN-EC8).

2% LA Harmonized Historical Catalog 1000-1900 (SHEEC*)
] . A A. Rovida, A. Antonucci (INGV Milano)

o cancelled [45] z
modified [2467) ¥

* new [1043]

* sheec [2206]

Following the probabilistic framework established for
ESHM13, the 2020 update (ESHM20) requires a continent-
wide seismogenic model based on input from earthquake

catalogs, tectonic information, and active faulting. The Areac So‘t”f;)e D"Od?' o Bl Switserland
. ontribution from Spain, Belgium, Germany, Switzerland,
dev-elopment Of the European FaUIt_Sc_)urce M(')del (EFSM20) Slovenia, Romania, Turkey, Macedonia, Bulgaria, France, Portugal
fulfills the requirements related to active faulting. «  Northern Africa and Eastern Europe (Russia, Ukraine, Belarus)
from Global Mosaic of Hazard Models by GEM Foundation
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INTRO

The European Fault-Source Model (EFSM20) has two main categories of seismogenic faults: crustal faults and subduction
systems. Crustal faults are meant to provide the hazard model with seismicity rates in a variety of tectonic contexts, including
onshore and offshore active plate margins and plate interiors. Subduction systems are meant to provide the hazard model with
both slab interface and intraslab seismicity rates. The model covers an area that encompasses a buffer of 300 km around all
target European countries (except for Overseas Countries and Territories, OTCs), and a maximum of 300 km depth for slabs.
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DATA 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.

CRUSTAL FAULTS

TITLE REFERENCE [URL | COVERAGE

http://diss.rm.ingv.it/share-
edsf/

http://info.igme.es/qafi/

Basili et al. (2013);
EDSF 2013 Giardini et al. (2013)
CLGERT T IGME (2015)
DISS 3.2.1 DISSWG (2018)
Caputo & Pavlides
GREDASS 2.0.0 (2013)

m Vanneste et al. (2013)
Emre et al. (2018);

AFCD Demircioglu et al.
(2017)

EMME FAULT
SOURCES

NOAFAULTS Ganas et al. (2013)

Jomard et al. (2017)

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

http://gredass.unife.it/

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

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

Danciu et al. (2018)

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

BDFA

SLOVENIAN FAULT
SOURCE MODEL Atanackov et al. (2017)
SErA

Seismology and Larthauake Engineer ng
Researcn Infast

WWW.Sera-eu.org

ructue Alisnce frr Furpe

Europe and
Mediterranean

Iberia

Central
Mediterranean

Aegean

Lower Rhine
Graben

Anatolia

Middle East

Greece

France

Slovenia

TITLE REFERENCE COVERAGE

EDSF 2013

DISS 3.2.1

CALABRIAN ARC
MODEL

SLAB 2.0

GEM-FE SICP 2.0

SUBMAP 4.2

PB2002

SUBDUCTION SYSTEMS

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)
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https://doi.org/10.5066
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http://peterbird.name/
publications/2003_PB20
02/2003_PB2002.htm
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METHOD: CRUSTAL FAULTS

Requirements for consideration Prioritization for inclusion
Fault must have been declared active by the * Priorities for collating:
authors/contributors, and be provided with 1. EDSF 2013

* fault trace coordinates,
e upper and lower seismogenic depths,

* dip angle,

» strike or dip direction,

2. Replacement of EDSF with regional datasets
a. Publicly available datasets
b. Voluntarily contributed datasets
c. Solicited local contributions

« rake or sense of movement, * Priorities for handling overlaps:

 slip rate, 1. Newer data / National data

 and optionally an estimate of the 2. Accuracy and justification
expected maximum magnitude 3. Coherence with surrounding faults

Retrieve fault location and
geometry considering the
original topographic reference

@' BY Seismology and Larthauake Enginesr ng
feesea v Furape

WWW.Sera-eu.org

Geometric reconstruction and homogenization

_ — ~— e G ~— —

. . ° TT— ~ N ° —foigd - N7 = 204
/ R 3 N - R < " 3 > = '
G SN N . / - = &,/ Downdip extrusion - =
c 4 ( 47 of fault plane at
5 k"‘/ - o d 5km 1 .. )r’ 4 X Strike ”
e . ( Ve P & ' seismogenic depths ( Nory e %
i . \ \ o 3 \ ( : 3
7 e L
- Topdepth\ 4 -
Reduction to single trace if I & & A
; ip
necessary, smoothing and e
resampling at regular spacing =
Bottom deptpy
£
1/4 2/4 = 3/4 Complete fault plane parameterization
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METHOD: SUBDUCTION SYSTEMS

* 100-150° isotherm

B _ o * Contact with softer sediments - R e Gibraltar Arc
--------------- ~+ Splay-fault branchi = = : S P o
e - 2 ¢ v, °
Slab top surface reconstructed ca Ia bria n Arc
using Ida[a from * Moho depth of the upper plate Seismic i Depth - 7Y
+ geology, 1 o i : [ s ]
. gx.plof':tion geophysics, y . ::g:i?w scc‘:ttl';ef;m y interface %% 4 contours v 5 v3 v 15
: fg:::l;;y';hv' (———— Slab clipped at 300 km depth
e e ! 249 : a8 " e Hellenic Arc
Model for interface ¢ *
= seismicity Western Central Eastern
| 1 1 T
l.‘"]l D = slab thickness 23
/j" : 2;‘::"?:":;“;’1":;5’;:"3;‘: Intraslab faulting mechanism v 35
2 \\\\ © Slab mid-surface Rupture geometries fixed at 45° Modetforintrasit sermicty 35
from slab intermediate surface P o
5/9 7/9 ¢ 8/9
Cyprus Arc
Prospective W Antalya NW Paphos SE Paphos
earthquake ; ) hd . | * ¥ *
ruptures lay : 7 ?_;Wl\gxlo km lattice 1 1 &8.5 v7.5 Y65
on the slab = e - 18
interface e — - 23
-------- EA = = R |, Geometric reconstruction
10 km| [/ - s
} and
) . - . Scale = 10 mm/y Howell et al., 2017
Prospective earthquake tectonic rate characterization
ruptures lay at 45° from == Carafa et al., 2018 (a) =3 Noquet, 2012
/ slab intermediate surface summa ry ==3 Carafa et al., 2018 (b) ==3 Reilinger et al., 2006
i == Devoti et al., 2008 == Stich et al., 2006
Slab clipped at 300 km depth 9/9 ==3 Hollenstein et al.,, 2008 == Wdowinsky et al., 2006
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METHOD: EARTHQUAKE ANNUAL RATES ARE BASED ON THE MOMENT-BALANCED PARADIGM

Insights on the European Fault-Source Model
@ ﬁ HOME

_ Mmax is estimated as the value
Double-truncated frequency-magnitude

y : : that corresponds to the largest
distribution from alternative formulations, such M, = )(Mg = yulLW D P 8

rupture area fitting inside the
as Anderson & Luco (1983), Kagan (2002). faEIt without violaiing the

assigned seismogenic depths

M, : seismic moment rate

“a” value controlled by M, : geologic moment rate and considering aspect ratio.
seismic moment rate 2 : seismic efficiency Rupture dimensions from
“b” value (slope) controlled 4 rigidity P
A by historical seismicity L, W : fault length and width Leonard (2014) for crustal faults
D : slip rate and Allen & Hayes (2017) for

0
.
.
.
‘e
.
.
e
.

lower truncation subduction interfaces.

--------- at fixed threshold
magnitude Mw

|_
S 0 N S s e .
o Rupture 7.5 ]
% upper truncation at estimated Faultg — oo
maximum magnitude £z : I
S 6.5
M=0 Mt Mmax Length

The SERA project received funding from the European Union’s Horizon 2020 GF EIH R m ﬂgf
research and innovation programme under grant agreement No 730900

SERA  www.sera-eu.org

**



@UG 5090 Insights on the European Fault-Source Model & Basili L Danciu. MUVLC. Carafa. V. Kastelic. FE. M MM, Tiberti R Vall £ Grac toth
Bssembly EFSM20) as input to the 2020 update of the . Basili, L. Danciu, M.M.C. Carafa, V. Kastelic, F.E. Maesano, M.M. Tiberti, R. Vallone, E. Gracia, ﬁ HOME move to the
( ) P P K. Sesetyan, J. Atanackov, B. Sket-Motnikar, P. Zupani¢, K. Vanneste, and S. Vilanova D next page

EGU2020-7008  European Seismic Hazard Model (ESHM20)

RESULTS: GEOMETRY
Map view of the collated DBs Oblique views of 3D slabs
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EDSF2013 H - .
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AOF2019
NAF2019
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PTSM2020
LRG2019
EBSZ2020
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SBSF2020

- | Slabs
depth contours 0-300 km !
GiA, CaA, HeA, CyA | S0°N
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—

jul
The SERA project received funding from the European Union’s Horizon 2020 GF EIH R m @r
AP research and innovation programme under grant agreement No 730900 W INGV

SERA  www.sera-eu.org



Insights on the European Fault-Source Model

€Sz, 2020 (EFSM20) as input to the 2020 update of the
EGU2020-7008  European Seismic Hazard Model (ESHM20)

RESULTS:
CRUSTAL FAULTS

Faulting types

Maximum
magnitudes
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RESULTS: SUBDUCTION INTERFACES

Upper Seismogenic
Depth Model 1

Lower Seismogenic
Depth Modell

Logic tree:
2187 FMDs

Subduction
Interface

}_{ non-segmented H

Upper Seismogenic
Depth Model 2

Lower Seismogenic
Depth Model2

Lower Seismogenic
Depth Model3

Upper and lower

L Upper Seismogenic
Depth Model 3

seismogenic depths

Slab Depth (km)

I 0t 10
I 10 to 20
120 to 30
[_130to40
140 to 50
[ 50 to 60
I 60 to 70
I 70 to 80

Seismic Interface

[ ]Model outline
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Tectonic rates:
see slide #6 D

Rigidity 1

Tectonic Rate 1

 Coupling 1]

Coupling and
b-value fixed
alternatives

Rigidity 2 Tectonic Rate 2 {Coupling 2

:Coupling 3

Rigidity

A o

Gibraltar Arc
v

1

Calabrian Arc
¥ Vs Vs

Hellenic Arc
Western Central Eastern
L1
lzs s
35
Cyprus Arc
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1 i‘u Y85 ¥75 ¥65
23 18

» seale = 10 mmiy
=3 Corsla etal, 2015}
—> Carsfa etal, 2018 6]
=3 Devoti et al,, 2008

—> Howellatal. 2017
—> Noguet, 2012

—> Relinger et al, 2006
—> Suchetal, 2006

=3 Hollenstein et al, 2008 =3 Wdowinsky et al 2006
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Online by late 2020

oOGC

Making location count.

www.seismofaults.eu/EFSM20/

SEISMOFAULTS.EU

European Fault-Source Model 2020 (EFSM20)
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