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1. About CRONOS project

The overall objective of the project “Investigation of seismically vulnerable areas in Croatia and
seismic ground motion assessment” — CRONOS — is to make Croatian society more resilient to the
impact of destructive earthquakes. The aim of the CRONQOS project, funded by Norwegian Financial
Mechanism, is to facilitate this through the development and modernization of seismic hazard
assessment in Croatia and stimulate the development of seismic risk reduction policies through
scientific infrastructure and capacity building, knowledge transfer, and international research
cooperation.

2. Seismicity analysis of the central and southern Croatian coastal area

Croatia is characterized by a moderate-to-high seismicity in its coastal and moderate seismicity
with the rare occurrence of strong earthquakes in its continental parts. More than 145.000 earthquakes
from the period before Christ till the end of 2020 are contained in the Croatian Earthquake Catalogue
(CEC) - an updated and continuously supplemented version first described in [1]. There were more
than 100 stronger earthquakes, whose computed or estimated magnitudes were more than 5. Most of
the earthquakes on Croatian territory are the result of the strain accumulation caused by the rotation of
the Adria microplate towards the Eurasian tectonic plate [2]. Central Croatia is in a contact zone of
three big geological units: The Alps, the Dinarides (or The Dinaric Alps), and the Pannonian Basin.

2.1 General observations and statistical analysis

The main area of focus of this research is central and southern Croatian coastal areas — the
targeted region of the CRONOS project. The first step towards the presented goal is to analyse and
understand the past seismicity of the given area. Therefore, for the chosen area (42.5 — 44.5 °N, 14.75
— 17.75 °E) an earthquake catalogue CEC-Cronos has been prepared. The given revised catalogue
contains 44049 earthquakes which occurred between the years 306 and 2020 (Fig. 1). Those
earthquakes, magnitudes up to 6.7 and intensities in the epicentre up to IX °MSK, have been statistically
processed and will be further presented.

Within 44049 earthquakes contained in CEC-Cronos, making the area of interest significantly
seismically dense, around 400 of them are of magnitude M4+. Most of these earthquakes occurred at
depths between 10 and 15 km. Although the most significant seismicity noted in the catalogue occurred
before instrumental recording began, the last century was seismically turbulent as well. It is worth
mentioning Imotski (29 Dec 1942) M6.2 and Makarska (11 Jan 1962) M6.1 (preceded by the M5.9
foreshock four days before) earthquakes, all causing great human casualties and severe damage.

The completeness of the declustered CEC-Cronos has been tested for three different years
representing the milestones in the technology development, and therefore the quality of the seismic

990


https://doi.org/10.5592/CO/2CroCEE.2023.22
mailto:iva.loncar@gfz.hr
mailto:snjezana.markusic@gfz.hr
mailto:ines.ivancic@gfz.hr

Proceedings of the 2™ Croatian Conference on Earthquake Engineering - 2CroCEE

é Zagreb, Croatia - March 22 to 24, 2023
2CroCEE Copyright © 2023 CroCEE
22 - 24 March 2023 DOI: https://doi.org/10.5592/CO/2CroCEE.2023.22

recordings, over the years. Along with magnitudes of completeness for given years, Table 1 shows the
corresponding Gutenberg-Richter coefficients from the given year until 2020.

Analysis of the seismicity of an area, spatial and statistical, and the characterization of the same,
is a necessary preliminary work and prerequisite for the seismic hazard assessment. Proper
understanding of the seismicity of the area is crucial for further seismic hazard assessment and therefore
the preparedness for future stronger events for which it is not a question of if but when they will happen.
Moreover, significant historical events have drawn attention to the importance of the proper single-
event critical reanalysis which is the next step for thorough seismicity research of the given area.
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Figurel. Spatial distribution of earthquakes contained in CEC-Cronos.

Table 1 — CEC-Cronos magnitudes of completeness

to Mc a b
1908. 3.9 4.23 0.98
1982. 3.1 4.43 1.02
2000. 2.9 4.38 1.01
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