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Over the years, JRC contributed to UNESCO NEAMTWS activities 

• Sea Level Database
• Tsunami Analysis Tool
• IDSL Network
• Tsunami Last Mile Projects
• GDACS Activities with emphasis on NEAMWAVE preparation



Sea Level Database

• Systematic collection of all sea levels available in real time for 
Tsunami and Tropical cyclone monitoring

• https://webcritech.jrc.ec.europa.eu/SeaLevelsDb/

• Several data providers
• Estimation of tides in real 

time
• Detiding (important for 

Storm surge and 
Tsunami)

https://webcritech.jrc.ec.europa.eu/SeaLevelsDb/


• https://webcritech.jrc.ec.europa.eu/SeaLevelsDb/Tools/Chart/?d
eviceId=141&server=TAD

30 Oct 2020 Samos EQ/TS

https://webcritech.jrc.ec.europa.eu/SeaLevelsDb/Tools/Chart/?deviceId=141&server=TAD


Tsunami Analysis Tool

• Software tool to analyse Tsunami in real time and launch 
calculations

• It allows to generate the Tsunami Service Provider messages
• It is used by:

• NOA (Operationally as Tsunami Service Provider)
• KOERI (as backup system as Tsunami Service Provider)
• IPMA, NIEP, IGN only for research



THE JRC DECISION SUPPORT SYSTEM FOR TSUNAMI  AND CYCLONES ANALYSIS

Access to Worldwide Sea Level 
databases, signal processing

Easy Retrieval and analysis of 
online or scenario calculations

Alert Messages Preparation 
and Issuing

Sandy Cyclone, Oct 2012

Japan Tsunami, March 2011

More than 800 sea level 
measurements acquired online



IDSL Status 27th Nov 2019

Problems at:  Arrifana (PT), Malta (Sol. Panel), Bozcaada (Device)



Splash screen with all the new 
installations of 2019

Kos M, IDSL-33 Bodrum, IDSL-17 Malta, IDSL-34 Kilronan, IDSL-40 Plomari, IDSL-41

Sebesi Island,
IDSL-301

Marina Jambu, 
IDSL-301

Sadeng Port, 
IDSL-306

Pangandaran, 
IDSL-307

Indonesia >



Status of the installations (35 devices)
http://webcritech.jrc.ec.europa.eu/TAD_server/Default.aspx?group=IDSL

Sensor to replace

Stolen

Device to replace

2 Sec.

2 Sec.

2 Sec.

http://webcritech.jrc.ec.europa.eu/TAD_server/Default.aspx?group=IDSL


Tsunami Last Mile Projects

• Phase 1 – 2017-2019
• Kos and Bodrum

• Phase 2 – 2019-2021
• Malta
• Pandangaran, Indonesia

• Phase 3 – 2021>
• Under responsibility of UNESCO/IOC, contract under discussion



Background

• Large progresses done in the International Community for the monitoring and 
management of Tsunamis.

• The large difficulty is near field events, in which little or no time is available to 
give alert to the population

• However, even for far field events, the downstream component of the alerting 
(Last Mile) is still an issue and still work is needed for a proper transfer of 
the alert to the affected population

• So the objectives of the Last Mile Project, funded by European Commission 
are:

• Testing technologies that can help the near field events identification and alerting

• Testing the dissemination of alerts to the population for near and far field events





How the project was initiated

• The two Tsunami in Aegean Sea (Mw 6.3 and 
Mw 6.6) have demonstrated the limits of the 
current TEWS for near field Tsunami events
• The wave arrived in Kos at 11 min (measured), about 

similar time in Bodrum (estimated)
• The alert was issued by the TSPs between 10 and 19 min 

after the event 
• No alert was propagated from the CP to downstream 

municipalities
• No people has been alerted or informed about the 

potential Tsunami wave arriving
• The behaviour of the people, during the Tsunami itself, 

was erratic, intuitive or simply totally unaware of the 
possible risks

“Without any alert to the population,
the behaviour of people was erratic,
intuitive, if not wrong.

We have to think beyond the
technical side, also in psycho-
sociological terms as well, to the
issues to be faced at institutional
level when alerting the population on
the basis of uncertain information
sources, thus identifying those
requirements for which future
solutions and services could be
developed, thus helping to seriously
tackle the last mile of the alert
system”

From the conclusions of the Aegean Sea 
Workshop 12-13 Dec 2017



The Last Mile Project

• DG-ECHO, after the Aegean Sea workshop in Ispra (12-13 Dec 
2017), decided to fund JRC for the creation of a Tsunami Last 
Mile Project

• Objectives of the project:
• Creation of 2 pilot cities where an harmonized set of technological tools 

are installed to provide Early Warning to the population
• Execution of a drill that shows the benefits of those new tools
• Final workshop to show the results of the project

• Timeline: 2 years, 1.1.2018-31.12.2019
nding: 250 k€



Tasks to be performed

• Analyses to be performed:
• Tsunami sea level
• Earthquake shaking

• Tsunami Warning System installation (in every pilot location)
• 2 IDSL
• 2 seismic accelerometers
• 2 Tsunami Alerting Panels
• 1 Long range siren
• Installation of Tsunami signage

• Execution of a Tsunami drill



Alert !

Evacuat
e !

Fast Sea Level Measurement

EQ sensor

Alerting
Panel

Siren

Multiple devices for local alerting



Results

• Bodrum, Turkey
• Table top exercise (5th Nov 2019)
• 1 IDSL installed
• 2 seismic sensors installed
• No TAD panel
• No Siren

• Kos, Greece
• Extended exercise (14th Nov 2019)
• 2 IDSL installed
• 2 seismic sensors installed
• 2 TAD panels installed (see later)
• 1 Long range siren
• Katwarn system for alerting



Bodrum Table top exercise

• Table top exercise, Nov 2019
• Inclusion of all the major actors in the Bodrum municipality
• Detailed discussion on the various actions to be performed in the 

case of a Tsunami alert
• Important lessons learnt
• Installations (2 seismic devices, 1 IDSL)



Installations and Drill in Kos

• Last Mile Project devices
• 2 IDSL
• 2 Tsunami Alerting Panels
• 2 Seismic sensors
• 1 Long Range siren



GDACS and Tsunami

• GDACS is following Tsunami events, providing
• Expected arrival time and sea level height on the coast
• Official Tsunami Service Provider messages
• Alert based on simple relations:

– Expected height >1 m   Orange Alert
– Expected height >3 m Red Alert

• Examples:
• 30 Oct 2020 Samos Earthquake and Tsunami, Orange Alert 

– https://www.gdacs.org/report.aspx?eventtype=EQ&eventid=1241508

https://www.gdacs.org/report.aspx?eventtype=EQ&eventid=1241508


Tsunami: estimations progression
M 7.7 Cuba, 28 Jan 2020 

• Progression of estimation 
of sea level height over 
time, as new information 
are provided



Tsunami: uncertainties quantification

• After 1h from the event calculation of 100 scenarios starting 
from the reference one by varying arbitrarily the EQ conditions: 
location, magnitude, depth and source parameters
https://www.gdacs.org/Tsunamis/montecarlo.aspx?eventtype=EQ&eventid=1203961&episodeid=1293801&version=1

Reference calculation

Range

https://www.gdacs.org/Tsunamis/montecarlo.aspx?eventtype=EQ&eventid=1203961&episodeid=1293801&version=1


Uncertainty analysis

• Calculations repeated after 1, 2 and 3 h with reduced 
parameters range

After 1h

After 3h



GTS Messages visualization

• Extraction of main information from a very long GTS message. The original 
message is there for reference

…Other 3 pages



NEAMTWS21 events in GDACS

• Cyprus event (NOA/KOERI):
• https://www.gdacs.org/report.aspx?eventtype=EQ&eventid=1256376

• Sicily channel event (INGV):
• https://www.gdacs.org/report.aspx?eventid=1256377&eventtype=EQ

• Gulf of Cadiz event (IPMA)
• https://www.gdacs.org/report.aspx?eventid=1256378&eventtype=EQ

https://www.gdacs.org/report.aspx?eventtype=EQ&eventid=1256376
https://www.gdacs.org/report.aspx?eventid=1256377&eventtype=EQ
https://www.gdacs.org/report.aspx?eventid=1256378&eventtype=EQ
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