
3371st Croatian Conference on Earthquake Engineering - 1CroCEE

1st Croatian Conference on Earthquake Engineering
1CroCEE 22-24 March 2021 Zagreb, Croatia

Database of active faults in Slovenia: geologic input into 
seismic hazard assessment at national scale

Jure Atanackov1, Petra Jamšek Rupnik1, Miloš Bavec1, Bogomir Celar1, Jernej Jež1, 
Anže Markelj1, Blaž Milanič1, Matevž Novak1, Vanja Kastelic2

1 Geological Survey of Slovenia, Ljubljana, Slovenia, jure.atanackov@geo-zs.si
2 Istituto Nazaionale di Geofisica e Vulcanologia, L’Aquila, Italy

Abstract
Seismic hazard assessment requires seismic source models representative for time spans grea-
ter than the period of earthquake catalogue completeness. In order to include seismic deforma-
tion in a several hundreds to thousands of year time interval, we need to rely on long-term geo-
logic input in the form of fault seismogenic sources. This is particularly valid for low to moderate 
seismic deformation rate areas, where strong earthquakes tend to have long return periods, as is 
the case in Slovenia.
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Seismic hazard assessment requires seismic source models representative for time 
spans greater than the period of earthquake catalogue completeness. In order to in-
clude seismic deformation in a several hundreds to thousands of year time interval, we 
need to rely on long-term geologic input in the form of fault seismogenic sources. This 
is particularly valid for low to moderate seismic deformation rate areas, where strong 
earthquakes tend to have long return periods, as is the case in Slovenia. 

Figure 1. �Map of active, probably active and potentially active faults in Slovenia, including cross-border 
faults and active faults in immediate vicinity that belong to cross-border fault systems. 
Earthquake epicenters from [6, 7]

Slovenia is a region of complex geologic structure and tectonic activity, resulting from 
the broader-scale collisional processes between the Eurasian plate and the Adriatic mi-
croplate and the interplay between a number of higher order tectonic elements, includ-
ing the TISZA and ALCAPA mega-units [1-3]. GNSS data indicates generally northward 
motion vectors with respect to a fixed Eurasia and motion vector divergence across the 
region. Approximately 2-4 mm/yr of shortening is observed across the country [4, 5]. 
Maximum estimated fault slip rates reach ~1 mm/yr. 
Slovenia and its immediate vicinity is a region of moderate seismicity. The strongest 
historic events include the 1348 Mw 7.0 (Imax=IX-X MCS) Villach earthquake and the 1511 
Mw 6.9 (Imax=X MCS) Idrija earthquake [6]. Additionally, over twenty historic events with 
M>5.5 have been recorded in the past millennium (Fig. 1) [6, 7]. The record of strong 
historic earthquakes highlights the importance of a better understanding of the correla-



339GEO-ASPECT OF EARTHQUAKE ENGINEERING
1st Croatian Conference on Earthquake Engineering - 1CroCEE

tions between earthquakes and active faults to assess their potential for future strong/
damaging events and contribution to seismic hazard.
We compiled a new national database of active faults as input for a database of fault 
seismogenic sources to be used for the upcoming new national seismic hazard map. The 
database includes 96 active, probably active and potentially active faults with full geo-
metric, kinematic and activity parametrization for all 240 fault segments (Fig. 1). Faults 
with surface traces >5 km long were included.
In the talk we present our experience, the pitfalls of using highly heterogeneous data-
sets, including geological maps, geomorphic maps and analyses, geological profiles, 
geophysical data, paleoseismological data, surface age data, various types of geodetic 
data and seismological data, and methodologies used to compile the data into a com-
prehensive and homogenous fault database, compatible with national fault databases 
elsewhere in Europe. The database of active faults is used as part of the geologic input 
for the upcoming new seismic hazard map of Slovenia. It was translated into a database 
of composite seismogenic sources, similar to widely used databases such as DISS and 
SHARE/EDFS [8, 9]. The database of composite seismogenic sources was also used as 
input on national level for the new European seismic hazard map (EHSM20). Further, 
the database is the basis for future fault-specific research, including structural map-
ping, geomorphological analyses, paleoseismological and geodetic investigations for 
improved constraints on fault activity and earthquake behaviour. The database is con-
tinuously updated as new data becomes available.
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