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CENALT

Mandates

Centre d'alerte aux tsunamis

National mandate

m To warn the French civil protection, within 15 minutes
after a possible tsunamigenic seismic event in the NE

Atlantic and Mediterranean

m To send confirmation / cancellation messages
(depending on the availability of sea level data)

m To support French CPA to develop the downstream

component

International TSP mandate
m Cenalt recognized as NEAM TSP in 2017

m To inform, as TSP, the national warning
centers and the tsunami focal points that
subscribed to the service

m To participate to the ICG framework

1 %!

g et et e e
B L ey
(et Yoo s g e

Certificate of Accreditation

CENALT - Centre national d'alerte aux tsunamis (France)

EX

MINISTERE

DE LA TRANSITION
ECOLOGIQUE

ET DE LA COHESION
DES TERRITOIRES
Lidersé

acm=— B0 i\ H.‘:‘I/

24/7 permanent staff @

Fraternitd

EN

MINISTERE

DE L'INTERIEUR

ET DES OUTRE-MER

1hertd
Lpalics
Fratarmit

S e o .




Tsunami monitoring in Cenalt
CENALT W SREE S 8

Operational networks with data made available in real time with
redundancy and robustness to Cenalt

= National level
m Seismic data (including CNRS stations)
m Sea level data: major modernisation 2021-2022 (SHOM)

m International level, to subscribe to seismic and tide gauge networks
m Cooperation with operational agencies

m CTBTO framework

@ reception >= T2 (Inoperant) WD Koemibre & echantilioes degrade (>= 0 et < 95)
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French tide gauge network SH M

m RONIM (Réseau d'Observation du Nlveau de la Mer)
m French national tide gauge network

m 50 tide gauge stations for numerous applications :
hydrography, oceanic tide prediction, extreme events
monitoring, tsunami warning, risk prevention, global
sea level rise monitoring

m 41 real time stations available at Cenalt (VPN)

Dunkerque
3

\ @ calai
Boulogne-sur-Mer

~®Boucau-Bayonne sat

m Major modernisation has been completed in 2022

m Replacement of data-loggers and transmission s "
systems, new sensors, improvement of supervision
and network reliability .. ,

m SHOM has secured in 2023 a long term support from *
FrenCh government, to fUIflll |tS mandate Stations équipées d’une transmission satellite redonante

SH M



Scientific sea level stations

m HTM NET
m Coordinated by Université de Toulon

m Data available on the French
academic sea level measurement
network Refmar (coordination
Shom)

m hitps://htmnet.mio.osupytheas.fr

m Submarine pressure gauge

m Seismological submarine cable station off Toulon at
ASEAF station (Antares neutrino observatory)

m Including pressure gauge
m https://seismology.resif.fr
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Cenalt operating system

m Renewal of the Cenalt system planned 2024-2026, after the first one 2017-2018
m Servers, communication systems, softwares

m Allows for some updates

m Softwares (seismology,
maregraphy, tsunami)

m Fax transmission stop

m Upate of international data
connection if needed

bata processing

Validation by the 24/24 — Warning to

detection Pt s _

: operator, issuing official :
localisation, =0 220 population
magnitude, expected — Evacuations

amplitude

Seismic network
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2024 Summary

m 4 Information messages in 2024 (Atlantic Ocean)

m 94 messages issued since 2012
m 84 Information messages in NE Atlantic
m 4 Information messages in western Mediterranean
m 6 Advisory
- 3 for Alboran Sea, Jan 25, 2016
- 3 for Algeria, March 18, 2021

m 8 tsunamis monitored

[1 Monitoring area
> Observed tsunami
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Exercises and preparedness

Juin 2024

Ex crise 28/06/2024 6.4
Ex‘crise 28/06/2024 7.1

National communication tests
m Monthly communication test
m Quaterly exercise with local procedure testing

Ex Crise 28/06/2024 7.8

International communication tests
Average latency

m Monthly tests . 2022
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Exercises and preparedness

World Tsunami Awareness Day 2024
m Local exercises (Cannes)
m Cenalt exercise

L'ALERTE AUX TSUNAMIS

EN FRANCE METROPOLITAINE

Tools and materials for French CPA
m Design of posters at Cenalt

Training session for personal on duty at Cogic (November 2024)
m Tsunami hazard, procedures, simulation of real event =)




Tsunami Ready Tsunami Ready

I0C-UNESCO DG ECHO COASTWAVE PROJECT
MEETING
UNESCO, Paris - 05 février 2024

Tsunami Ready and Coastwave project

m Long term commitment of Cannes to ’
tsunami preparedness -» recognition 'S, Aerachieonens chalene s g
—_— Opportunities
January 2024 |

Tsunami Ready implementation i -
in France - NEAM Region b 5

mune de
Cannes -
pes-Maritimes, Fran
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Cérémonie IOC-UNESCO Tsunami Ready - Cannes;2024.
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Other ongoing initiatives C e :

m Préfecture Bouches du Rhéne : ODOTSU
(Ordre Départemental Opérationnel
Tsunami

m Cenalt participation invited to update
documents

Héléne HEBERT — CEA, DAM, DIF 91297 Arpajon — French Tsunami Service Provider Cenalt ex DN ..
Matthieu PEROCHE - Maitre de conférences en Géographie - Université Paul-Valéry Montpellier 3 ?g:%%;%f PQ\A“:—;RY
s i

m Cooperation with Cenalt

La prise en compte d’un risque
inondation particulier : le tsunami

Elaboration de I'Ordre
Départemental Opérationnel

=
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Geophysical Journal International

Geophys. J. Int. (2023) 234, 903-914 hitps://doi.org/10.1093/gji/ggad092
Advance Access publication 2023 March 02

Scientific studies

Observations and simulations of the meteotsunami generated by the
Tonga eruption on 15 January 2022 in the Mediterranean Sea

2
8
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Earthquake and tsunami off Algeria, M 6.0,
March 18, 2021

m [sunami observed in France

m Seismological and tsunami study (Heinrich et
al., 2024)
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Simulation of the Mediterranean tsunami generated by the My, 6.0
event offshore Bejaia (Algeria) on 18 March 2021
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Scientific studies

solved on coarse grid

Forecasting methodology using Al approach
m PhD Pierre Andraud (2025)

Hmax, vmax, hmin W

solved on fine grid

m Real-Time high resolution Tsunami impact
forecasting using machine learning

Studies regarding hazard assessment

m PTHA application (Souty et al., 2021) based on
Taitoko software (Heinrich et al., 2021) and detailed
amplification

Hmax (m) Delta Hmax (m)
Numerical simulation ML prediction Absolute error

Results for a 7.2 Mw earthquake in z04 region
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Scientific studies

Meteotsunami monitoring
m Characterization of observations

m e.g. June 2022 event (also identified in
Vurilj et al., 2023)

Naxos

& S
3 !

s

Okal et al., {’j% =

<t 2009 .o A ad
o\ i

o Briistle et o 43 > :

S al,2014 [+ e
— / Al

‘U le

: e .=
© (&7 g

(O] ; X a%- TURKEY
3) ST RS

5] X 5%, % 5.
o 20um “eeeee
—

0 10 20 km 0 200 400
[ S

I I N N —

Depth (m) [|1om
*Main shock © Twin shock ¢'Landslides ® Nomikou et al., 2018 ROV dives URun-up

< o

< /
v UNIVERSITY OF 3 [l
e ' ' = N5y
OREGON Cerege  NORTHWESTERN
UNIVERSITY

——
Universi JI\N &
i )J‘,;\ FuDelft

§ A
ol e {
3T 7 i
% I pks
% & & SERVICE
ey
N ”: MELLENIC REPURLIC
Cea S5 National and Knpodistrian Al
&5 Univensity of Athens ~
L IPGP Dot Univeraty of Technetony

2
i3
=

Observations at Cenalt

SETE ”WWWWWW
ricu e
MONC WWW
ROUS sttt b |
AJAC MWHMMMWWWW
PT17 WWWMWWWMMWWWW >
CF06 MWMMWWWMWWWWW
SOLE  omssmansichmstbubbutmminioy fiiw |

Tsunami source processes : ANR Amorgos (Geoazur)
Amorgos 1956 earthquake and tsunami
Quantify coseismic slip at depth

Seismic and tsunami hazards in the Eastern Mediterranean
(study of the aftershock sequence and effects of the 1956
event on the surrounding faults, new evidences of paleo-
earthquakes/tsunamis)

Disseminate project findings to contribute to vulnerability
reduction
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Other perspectives

SMART cable off Portugal

m Early detection and characterization of a tsunami triggered by an 1755-like earthquake off Portugal
m Cooperation with IPMA
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Epos-France, national Research Infrastructure mirror of EPOS EU
m Opportunity to gather French institutes working on tsunamis
m National interdisciplinary working group foreseen on tsunami studies

EPS-FR

EUROPEANPLATEOBSERVINGSYSTEM FRANCE

16

Epos-France scientific
meeting, Nov. 2023
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