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ProjectSummary

A Topic

SCEL17-2018: Towards operational forecasting of earthquakes and early
warning capacity for more resilient societies

A Type of actionResearch and Innovation Action (RIA)

A Grant Agreement numbe821046

A Duration:36 months

A ProjectDates 01/06/2019¢ 31/05/2022

A Maximum GranAmountT = pdpdZ pny dTp €
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Objective of TURNkey
TURNkegims to make significant advances in the fields of:
- Operational Earthquake Forecasting (OEF)
= Eal'[hquake Early Warning (E EW) feasibility investigation main project topic main project topics
(as requested) («going beyond»)
- Rapid Response to Earthquakes (RRE)  iongtermotr  —b =
—————————— »
OEF Bl . OEF of aftershocks s :ime
early warning 3 .
. Mz -
EENY ol . aftershock early warning . ?me
. short-term rapid response _
RRE }M'ﬂw*{ :?me

earthduake assets at risk
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Focus and Proje@Qutcomes

The focus of TURNkeys to closethe gap between theoretical systemsand their practical

applicationin Europein order to improve seismicresiliencebefore, during and after a
damagingearthquake

The project outcomes are two fulbperationalTURNkeproducts:
- TURNkelow-cost multisensor units

- cloudbasedT URNkegarthquake information system
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Pa.\rtlmpant organisation name Country g mmsxsn oy
StiftelsenNORSAR Norway 5%
StichtingDeltares Netherlands
KoninklijkNederlandsVeteorologiscHnstituut Netherlands
Bureau de Recherches Géologiques et Miniéres France
EurcMediterranean Seismological Centre France
Haskolislands (University of Iceland) Iceland
Fondaziond&ucentre Italy
University of Strathclyde UK
BauhaugUniversitat Weimar Germany Deltares
Universidad de Alicante Spain ’—r;‘ Geimpa
Anglia Ruskin University Higher Education Corporation UK _Jq—mj BalfaiE:
UniversitadegliStudidi Bergamo Italy Welmar
University College London UK
Institutul National de Cercetare si Dezvoltare pentru Fizica Pamal Romania
YetltMovesS.r.| Italy
GempaGmbH Germany
National Observatory of Athens Greece
Nutcracker Research Ltd. UK
Beta 80SpA Italy TN niversida de Alante
Siminnhf, Iceland
Panepistimidatron (University of Patras) Greece
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Testbeds (TB)

TURNkewvill be demonstratedin sixearthquakeprone areasin
Europe, including areas affected by induced seismicity,
collectivelyreferredto asthe EuropeanlestbedgTB1 to TB6),
a Worldwide TB7, and a mobile European EEW unit for
aftershocksI'B8

TB1: Bucharest, Romania

TB2: Pyrenees mountain range, France

TB3: Hveragerd(South Iceland) andtsaviKNorth
Iceland)

TB4: Patras andegiq Greece

TB5: Maritime ports in Gioia Tauro, Italy

TB6: Groningen province, Netherlands

TB7: any earthquakaffected area of Europe (World)
TB8: Mobile EEW for aftershocks any earthquake
affected area of Europe

To Io o To o Do T Do
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TURNKkegoncept

A Developthe TURNkeyFWCR(Forecastingg
Early Warning ¢ ConsequencePrediction ¢
Response)platform, a multi-sensorbased
earthquake information system, facilitating
EarthquakeForecastingand enabling Early
Warningand RapidResponseactions

Develop a versatile and costefficient
TURNKey multi-sensor unit consisting of
seismiqVvibration)sensorsoptimizedfor EEW
and GNSSreceivers suitable for various
monitoringtasks
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A new multi-sensor unit

Possibilities for installation:
@ permanent (substituting, complementing, build up networks)

@ temporary/mobile (e.g. aftershock EEW for SAR teams)

@) permanent or temporary/mobile
complement/enhance (substitute) existing networks, build up new sensor networks
H

. ' ' {

SN 3. Structural monitoring

SN 1. Seismological networks
(national, large-scale)

SN 2. Strong-motion networks.
(regional, mid-scale) (urban, small-scale)

SN 4. Smartphone-based
networks (autonomous)

SN 5. Eyewitnesses’ observations

systems (structure-specific) (direct or indirect)
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seismicity, geophys., seismicity, geophysical data Jfree-field ground motions, ground motion | real-time data direct indirect
hydrogeol., geochem. dota (mostly free-field accelerations)|  building/infrastr. vibration dota| data (eccelerations) | sent autonomous feedback " feedback ™

real-time data J +

real-time data [
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haakenetwork it
Cloud-based Forecasting - Early Warning —

data calibration &I

two-way communication complementation

feedback — data calibration, verification

beppe- | * Critical infrastructures operators rA" eF
+ Technical governmental agencies & communication

*  Disaster management authorities

‘ C Response (FWCR) Platform

send real-time alerts

seismic risk-reduction measures: <L

OFF of «C ctural ) Rapid
* monitoring seismicity health monitoring « event (magn., location)
& other geophysical = monitaring of ground «distribution of ground

before A after 4w !

Corrected i i OEF M EEW of

* event (magn., location) of .

« distribution of ground occurrence * alerts to civil
protection, first

motion, damage, loss, « magnitude ranges
missing people = areas of activity responders (SAR)

during A

( Broadeast CAP™ alerts
to registered parties

« trigger safety actions,
shut-off pipelines etc

» initiate physical alerts

markers (strain, hydro-
geology, geochemistry)

motions, max. acceler./
drifts, eigenfrequencies

motion, damage, loss
*level of confidence

1 I — |
' send real-time alerts
via TURNkey's
communication means™""”

Non-technical data
—_

Technical Stakeholders Non-Technical Stakeholders.

two-way +  Civil Protection, First Responders (SAR)

* Municipalities, regional agencies
* Volunteer organizations

Safety response
J The Public

- Gitizens 129,
*  Building owners/operatars m
« Social networks, media

two-way communication I ‘

| {

Rapid Response — Improved Emergency Response s , technical information (if requested)
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WorkPackages

Anglia Ruskin

WP1 Socio-Economic Impact Analysis |
L—‘ University

Among the End-Users Group

communication guidance to stakeholders and end-users
.
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at the Testbeds

= WP 2 validation and standardization of the TURNKEy procedure and monitoring ;{?ﬁ—
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WP 3 Assessment of ground motions before, during and after
an earthquake
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WP 4 Physical and systemic vulnerability estimation for rapid loss
c prediction updating
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WP 5 Decision expert systems (DESs) for real-time (OEF and EEW) and

!
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= near real-time (RRE) disaster prevention; risk communication

=) I

WP outputs and experiences

o . ! reporting :
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"IWP6 TURNkey multi-sensor unit and cloud-based FWCR Platform
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W reporting ; ‘ reporting (product development)
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WP 7 Exploitation, Dissemination and Communication with Stakeholders and End-users

D EUCENTRE

FOR YOUR SAFETY.

i ‘ i:l: intt:arrelated(commonunderstanding}

WP 8 Project and Consortium Management
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Cross-cutting Work Packages
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Supportingpartnersg ExternalAdvisoryCommittee

TURNkeygonsortiumwill receiveguidanceand advicefrom a largenumberof expertsof various
competenceat leading institutions from all over the world, and from the EuropeanPlate
ObservingsystemEPOS)
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