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Seismo-tectonic context of the Corinth rift
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A very high-rate of seismicity
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* One of the most active
area in Europe:

« Afew large
earthquakes

« More than 10,000
earthquakes routinely
detected per year

38.4°N

« Complex seismic
' behavior and seismic
swarms

38.2°N

Relocated seismicity 2000-2015
Duverger et al., 2018



Corinth Rift laboratory: context and history

* Long history of French/Greek scientific collaboration on earthquakes (e.g: King et al., 1985)

« The Corinth rift laboratory started in 2000 with the aim of a seismological and multiparametric
monitoring network,

= First European observational platform dedicated to earthquakes, in collaboration between France,
Greece and Czech Rep :

 Near Fault Observatory (NFO) of EPOS IP since 2017
« Seismic and GPS data publicly and directly available through RESIF
« Coordination committee, scientific board and meeting + directory board for the 5 NFOs

e “Sijte instrumenté” from INSU since 2017

=> |RP CORPATSI (2022)




Multiparametric Monitoring Network
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Scientific collaboration

Example 2020-2021 seismic crisis
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The Western Gulf of Corinth (Greece) 2020-2021 Seismic 38.4°
Crisis and Cascading Events: First Results from the Corinth
Rift Laboratory Network ||

George Kaviris [ ; Panagiotis Elias; Vasilis Kapetanidis; Anna Serpetsidaki; Andreas Karakonstantis;

Vladimir Plicka; Louis De Barros; Efthimios Sokos; loannis Kassaras; Vassilis Sakkas; loannis Spingos;

Sophie Lambotte; Clara Duverger; Olivier Lengling; Christos P. Evangelidis; loannis Fountoulakis;

Olga-Joan Ktenidou; Frantizek Gallovi¢; Simon Bufféral; Emilie Klein; El Madani Aissaoui; 38.3°
Oona Scotti; Helene Lyon-Caen; Alexis Rigo; Panayotis Papadimitriou; Nicholas Voulgaris;

Jiri Zahradnik; Anne Deschamps; Pierre Briole; Pascal Bernard

The Seismic Record (2021) 1 (2): 85-95.

~110 articles using CRL data in ~20 years

Projects
* Europe (e.g. REAKT, 2011-2015; HORIZON-INFRA-2022, submitted)
* ANR (e.g. FIMOPTIC, PI. P. Bernard, 2021-2024; INSEIS, PI L. De Barros submitted)
« INSU, BQR, etc
Education: CRL Schools (master/PhD + secondary school teachers)
=> More infos on nfo.crlab.eu



General IRP Consortium

France: 26 membres / 8 institutions

Pascal Bernard
Institut de Physique du
Globe de Paris (IPGP)

INSTITUT DE PHYSIQUE
DU GLOBE DE PARIS

INSTITUT DE PHYSIQUE DU GLOBE (PARIS)
IFSTTAR (PARIS)
GEOSCIENCES MONTPELLIER
INSTITUT DES SCIENCES DE LA TERRE (GRENOBLE)
GEOAZUR (NICE)
INSTITUT TERRE ENVIRONNEMENT STRASBOURG
ECOLE ET OBSERVATOIRE DES SCIENCES DE LA TERRE (STRASBOURG)
LABORATOIRE DE GEOLOGIE DE L'ECOLE NORMALE SUPERIEURE (PARIS)

<« 6 membres

Greece: 19 membres / 4 institutions

Georges Kaviris
National and
Kapodistrian University
of Athens (NKUA)

=

HELLENIC REPUBLIC

National and Kapodistrian
University of Athens

NKUA — DPT OF GEOPHYSICS (ATHENS)
NOA — INSTITUTE OF GEOGYNAMICS (ATHENS)
NOA — IAASARS (ATHENS)
UPATRAS — DPT OF SEISMOLOGY (PATRAS)



General IRP objectives

* |IRP Objectives:
- Structural: to give an international frame (CNRS/NKUA) to existing observatory and scientific collaborations
- Technical: to secure with the Greek partners the continuity of the measurements and their distribution
- Scientific: to valorize data with new insights and increase collaboration stengths

« Scientific tasks
- Understand the source of earthquakes
- Characterize the tectonic context through seismic tomography
- Role of the transient deformation in the nucleation processes

But first of all a laboratory:
=> Improve general knowledge on earthquakes

=> Methodological/instrumental aspects
- Test and validation of new methods (e.g. tomography, source analysis, IA,...)
e.g. calibration of an IA chain for automatic detection and location of earthquakes
- Development and test and validation of new sensors
e.g. optic fiber DAS, ANR FIMOPTIC (2022-2026)



Swarm seismicity
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Similar seismic swarms... both from Corinth rift?



Herrmann

Swarm seismicity and injection induced seismicity

Centrale

etal., JGR, 2019
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IRP CORPATSI : fundings and organisations

- Organizations
- Existing: scientific meetings (2/year), coordination committee (1/year) + Directory board of EPOS-NFOs

+ On-going set-up for a French consortium (scientific, organization + financial means)

- Fundings:
- “Site instrumenté” from INSU and NFO from EPQOS since 2017, but no recurrent fundings:

= fundings through ANR and European projects + punctual support from laboratories/universities/INSU

- Yearly cost of ~110 k€, including ~70 k€ for the CNRS (without human ressources):
- Maintaining and refreshing instruments
- Database (storage, communication costs)

- Meetings and coordination

—> IRP CORPATSI = 15 k€/year from INSU
—> 5-10 k€/year from each of the main French partners (IPGP, ENS, ITES, Geoazur, Isterre) needed
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Kaviris, G., Elias, P., Kapetanidis, V., Serpetsidaki, A., Karakonstantis, A., Plicka, V., ... & Bernard, P. (2021). The Western Gulf of Corinth (Greece) 2020—-2021 seismic
crisis and cascading events: First results from the Corinth Rift Laboratory network. The Seismic Record, 1(2), 85-95.

Dublanchet, P., & De Barros, L. (2021). Dual seismic migration velocities in seismic swarms. Geophysical Research Letters, 48(1), e2020GL090025.

De Barros, L., Cappa, F., Deschamps, A., & Dublanchet, P. (2020). Imbricated aseismic slip and fluid diffusion drive a seismic swarm in the Corinth Gulf, Greece.
Geophysical Research Letters, 47(9), e2020GL087142.

Duverger, C., Lambotte, S., Bernard, P., Lyon-Caen, H., Deschamps, A., & Nercessian, A. (2018). Dynamics of microseismicity and its relationship with the active
structures in the western Corinth Rift (Greece). Geophysical Journal International, 215(1), 196-221.

Giannopoulos, D., Rivet, D., Sokos, E., Deschamps, A., Mordret, A., Lyon-Caen, H., ... & Tselentis, G. A. (2017). Ambient noise tomography of the western Corinth
Rift, Greece. Geophysical Journal International, 211(1), 284-299.

De Barros, L., Deschamps, A., Sladen, A., Lyon-Caen, H., & Voulgaris, N. (2017). Investigating dynamic triggering of seismicity by regional earthquakes: The case of
the Corinth Rift (Greece). Geophysical Research Letters, 44(21), 10-921.

Kapetanidis, V., Deschamps, A., Papadimitriou, P., Matrullo, E., Karakonstantis, A., Bozionelos, G., ... & Makropoulos, K. (2015). The 2013 earthquake swarm in
Helike, Greece: seismic activity at the root of old normal faults. Geophysical Journal International, 202(3), 2044-2073.

Duverger, C., Godano, M., Bernard, P., Lyon-Caen, H., & Lambotte, S. (2015). The 2003—-2004 seismic swarm in the western Corinth rift: Evidence for a multiscale
pore pressure diffusion process along a permeable fault system. Geophysical Research Letters, 42(18), 7374-7382.

Godano, M., Bernard, P., & Dublanchet, P. (2015). Bayesian inversion of seismic spectral ratio for source scaling: Application to a persistent multiplet in the western
Corinth rift. Journal of Geophysical Research: Solid Earth, 120(11), 7683-7712.

Dublanchet, P., Godano, M., & Bernard, P. (2015). Inferring fault mechanical conditions from the source parameters of a complex microseismic multiplet in the
Corinth rift, Greece. Journal of Geophysical Research: Solid Earth, 120(11), 7655-7682.

Godano, M., Deschamps, A., Lambotte, S., Lyon-Caen, H., Bernard, P., & Pacchiani, F. (2014). Focal mechanisms of earthquake multiplets in the western part of the
Corinth Rift (Greece): influence of the velocity model and constraints on the geometry of the active faults. Geophysical Journal International, 197(3), 1660-1680.

Lambotte, S., Lyon-Caen, H., Bernard, P., Deschamps, A., Patau, G., Nercessian, A,, ... & Adamova, P. (2014). Reassessment of the rifting process in the Western
Corinth Rift from relocated seismicity. Geophysical Journal International, 197(3), 1822-1844.



