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Smart Cables, a powerful tool for continuous global ocean
observation systems

SMART cable technology will enhance spatial and temporal resolution for marine
environmental scientific monitoring using a network of sensors within submarine
cable systems. Accessing key information in near real time can be the paradigm for
understanding and mitigating problems such as climate change, sea level rise,
ocean warming, earthquakes and tsunamis. (SMART = Scientific Monitoring And
Reliable Telecommunications).

Juanjo Danobeitia (CSIC), Bruce How (University of Hawaii) and Ceci
Rodriguez (University of Hawaii)

José Barros, JTF SMART Cables, Portugal

Christa von Hillebrandt-Andrade (International Tsunami Information Center
Caribbean Office (ITIC-CAR), a UNESCO/IOC-NOAA Partnership

900 Welcome from Jordi Sorribas, director of Marine Technology Unit, CSIC
905 Domestic remarks Juanjo Danobeitia, CSIC

o 9:10 SMART Cables - new Global Ocean Observations for the Decade of
Ocean Science by Bruce Howe and Ceci Rodriguez, University of Hawaii,
USA



9:25 The Atlantic CAM Platform; the future of Portugal’s subsea
market, by Jose Barros, JTF SMART Cables, Portugal

9:35 Enhancing Ocean observation in the Mediterranean Sea by
integrating smart cables by Juanjo Danobeitia,G. Marinaro, L. Beranzoli,
S. Cusi, J. del Rio

A. De Santis, J. Sorribas, K. Moran, C. Arvanitidis and N. Albi

9:50 Advancements in fiber optic cable technology: enhancing tsunami
early warning systems and health monitoring, by Arantza Ugalde, CSIC-
ICM, Spain

10:00 Meteotsunamis Forecast using SMART Cables, Rachid
Omira from IPMA tsunamis, Portugal

10:20 NORDUnet shapes Polar connectivity through sensing cables across
the Arctic Ocean, by Valter Nordh, NORDUnet, Denmark

10:10 Earthquake detection through fiber optic cables, by Beatriz Gaite
and Juan Vicente Cantavella Nadal from IGN-Spain

10:30 10C View and the amazing perspective of smart cables, Laura Kong,
Director, International Tsunami Information Center, Hawaii, USA

10:45 Open discussion lead by Christa von Hillebrandt-Andrade and
Jose Barros

11:15 Coffee break at Central courtyard (Patio)
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SMART Cables, a powerful tool for continuous global ocean observation
Systems

08/04/2024
9:00 a2 11:00
Sala: P74
Personales responsable/s ICM: Marco Talone, 604547541

Empresa de catering: Xalana, 11:30, Patio Central

Llistat personal extern

Nom i cognoms DNI Signatura

Bruce Howe 7 /
e ¢ ,I>7/ W

Ceci Rodriguez Cruz C:%‘Li
Jose Barros }\m‘ A / m
’ |

Arantza Ugalde J 4 >

Rachid Omira

Beatriz Gaite Mﬁ) Ve

Valter Nordh X / W
Christa Von Hillebrandt MW
Laura Kong / LW ‘

Andrea Guino %’

Alex Ramoneda /

Luis Pinheiro /

Rafael Bartolome C%@ /

Giuseppe Magnifico

Lorenza Evangelista

P MARITIM DE LA BARCELONETA, 37-49
08003 BARCELONA ESPANA

TEL: 93 230 95 00

FAX: 93 230 95 55

@cmima.csic.es




MINISTERIO
DE CIENCIA, INNOVACION
Y UNIVERSIDADES

#CSIC

CONKEND SUPGRIOR L INVESTIGACKINES ClENTINGAS

CENTRE MEDITERRANI DE CIENCIES
MARINES | AMBIENTALS (CMIMA)

javier Prades

Rafael Gonzalez-Quirds

Raquel Somavilla

Cantavella Nadal Juan
Vicente

Valenti Sallares

Jordi Sorribas

Joaquin Del rio

Juanjo Dafiobeitia Canales

@cmima.csic.es

P MARITIM DE LA BARCELONETA, 37-49
08003 BARCELONA ESPANA

TEL: 93 230 95 00

FAX: 93 230 95 55




SMART Cables: New
Observing the Ocean and Earth with Global Ocean Observations for the

SM ART Decade of Ocean Science

CABLES

Science Monitoring And Reliable Telecommunications

UNesCco wwo

I\/Iarlne Sc:lence Instltute and Marine Technology Unit

Bruce M. Howe —— -
Chair, JTF SMART Cables” S =it Spamsh National Research Council
International Programme Office -~ = . .« -~ Barcelona, Spain
University Hawai‘i at Manoa ' : T RE I v T 5 April 2024
Institut
“- de Ciencies
del Mar UnipAD DE TECNOLOGIA MARINA
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@CABLES SMART Subsea Cables

Share submarine cable
infrastructure
Telecom + science

(P

1st order addition
to Ocean-Earth
observing system

,.-."‘

2021 United Nations Decade
of Ocean Science
2030 for Sustainable Development

1.4+ Gm
~20,000 repeaters
20 year refresh

spacing ~100 km

==-Submarine Cable
w/ SMART repeater

SMART Atlantic CAM

ring, 3700 km, Gov't Know the environment Bottom temp o
€154M, 2026 rotect the network u s @ i
P pressure, seismic sensors % iﬁ)

WM



@CABLES Climate Change and Disaster Risk Reduction

Ocean general circulation - all scales

Sea Level
Low \ 7/~ High Rise

Pressure

Ocean heat and circulation UNesCco wio




@CABLES Societal Benefits

Climate change - humanity’s greatest existential threat

Societal and environmental issues - SDGs + Sea Level Rise
13 o T - Climate change - ocean temperature and
heat content, circulation i_
- Sea level rise - hazard for coasts, islands, :
cities
- Disaster Risk Reduction - tsunami

1 1 L L
2000 2020 2040 2080 2080 2100
Year

ISLAND
B2 | UOICES
GLOBAL
CHOICES

and earthquake monitoring

UN World Conference on

Disaster Risk Reduction
2015 Sendoi Jopon

- Societal Connectivity - Resilient and Tsunami |

sustainable telecom infrastructure

=

INDUSTRY, INNOVATION SUSTAINABLE GITIES
9 ANDINFRASTRUCTURE 11 AND COMMUNITIES
P '.’

Eé %» UN Decade of Ocean Science for
NELE @ Sustainable Development, 2021-2030

2021 United Nations Decade @Z g:::}@

of Ocean Science  Uynesco wwro

2030 for Sustainable Development
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@ casies

SMART Cables in the Ocean Decade

Science Monitoring And Reliable Telecommunications (SMART) Subsea Cables:
Observing the Global Ocean for Climate Monitoring and Disaster Risk Reduction
Endorsed project ID 94, Affiliated with GOOS Co-Design Programme

Unlock ocean-based solutions to
climate change

)

Increase community resilience to
ocean hazards

Expand the
Global Ocean Observing System

SMART Cables will address and contribute to:

Predicted Ocean
,‘c'.'

=

‘« Dw

\ 2

Safe Ocean Q"’

2021 United Nations Decade
of Ocean Science
2030 for Sustainable Development

Accessible Ocean

unesco wwo



@ casies Ocean Observing Toolbox

'[Hﬁém Altimeter

o@ﬁﬂlﬂ Gravity

Heating

|ce Melting

Ice

Thermal
Expansion

Monitor ocean "\ i \ | )

circulation that i
drives weather

and climate

SMART Cables measure Essential Ocean Variables:
Temperature, Pressure; Seismic motion + ...

y e
N {ap )

unesCo wwo

The ocean bottom boundary condition



@CABLES SMART Technical Solution

Shared Cable Infrastructure: Telecom + Science

Sensors:

o Temperature

Repeater Pressure Housing Accelerometers (c)

o oore R BRI o Pressure
-y  Pressure and Temperature . -
Ty S V- o Seismic
/[ BB\ Coupling O :
((( _Bend Limiter s
Key points:
,Sensor Pod )
~~.~ Pressure and Temperature ® SpaC|ng ~100 km

/ Sensors (b)

o Essential Ocean
Variables, Global
Ocean Observing
System

I.E i > {*‘3%
No Interference | unesco e




@ ccs  SMART Wet Demonstration project off Sicily

Each module has:

1. Seismometer

2. Accelerometer

3. Pressure sensor

4. Temperature sensor

» National Institute of
Geophysics and Volcanology
(INGV) and Guralp Systems.

o 21 km of cable and 3 modules
with 6 km spacing

o Deployed December 2023

- UNnesco wwro



@CABLES

Me

Systems in Play

VeE EE 180°

Polar Connect

. Far North Fiber

North Pole Fiber

POLAR-CONNECT
—Submarine Cable * 9000 © EQysnamigenic s v s 4 a S -
° SMART repeater Magnitude OEQ magnitudes R 1 e Far North Fiber

Indonesia

Antarctica

i i
(I
o
( Nominal cab
< )

i \

\

' ’ : Jarvon & ¢ 4 A a4 4 P . i y U s ARl
> f \), 3 i i y i< e el

Source: BPPT. 2020. Road Map and Distrution Of BPPT Tsunami Detection Equipmest 2020 - 2024 -

50 km, 2 module test system installed off Labuan Bajo Ve - = — " ° Uunesco




@ canies Funded SMART Cable Systems

R = CSEEC N Contracts
""" PRI g ¢ signed
ASN

RFS 2026 GORDON AND BETTY

MOORE

FOUNDATION

. . \ AR . -
.'\\»4. = ».\\ ) . E ---. -
A S : $ : N B 2
aOwW B/W 10W 5W o

. 3700 ki, ~40 SMART modules - 450 km long, 4 SMART repeaters,
. Gov't €154M. EU support €40M o France funding SMART (telecom: AFD, ADB)

« €154M ~ 1 ship+sensors 25 years (€6M/y) | = 25+ year life, reliable, low lifetime cost
o SMART 10% €15M ~ €1.5/citizen/25'y -_Leverage $5B/y industry, 170y

Optical Fiber Sensing in both ue:io )




@CABLES Concluding Remarks

o SMART - marriage with telecom - connectivity, climate,
DRR - three for the price of one - saves on all fronts

o Anticipated additional 1.3 Gm of cable in water by 2037 (>
o Leverage annual investment ~ $ 3+ Billion
o 25+ year life, highly reliable, low lifetime cost

e Recent successes - set precedents for future systems
o EU Funding: Cables w/ SMART

» Working with GOOS, Tsunami, Ocean Decade, DOOS ~ ___----"" \

-
-
-
-
-
-
-
-
-

o Challenges: $, data, permitting, legal, security, ... _ jchieve

! \'\tO \

- Think globally,act focaly e
o Encourage all to participate! . : T ) El - (ﬁt)
Saving Lives s =/ UNEesCco wro




SMART

CABLES

‘ i & GORDON AND BETTY h
=1 %‘i}‘:\} MO ORE Schmidt Marine
unesco

a5 FOUNDATION

WMO TECHNOLOGY PARTNERS



https://www.itu.int/en/ITU-T/climatechange/task-force-sc/Pages/default.aspx
https://www.smartcables.org/
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The Atlantic
CAM platform:

The future of

Portugal’s
subsea market

Barcelona, April 8, 2024

José S. Barros

jose.barrosSCs@outlook.pt
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Clrnid Connecting Humanity, Understanding the Earth

The Atlantic CAM platform: The future of Portugal’s subsea market

Earthquakes
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CRBLES, Connecting Humanity, Understanding the Earth

The Atlantic CAM platform: The future of Portugal’s subsea market

Real time environmental and seismic detection by Atlantic CAM

e \// Azores |s. Continent Portugal
Atlantic CAM e
crosses an area of | American // Euroasiatic
great interest for Plate I Plate
Oceanography |
(environmental |
studies) and I African Atlantic CAN

. Plate -
Geophysics I R P Tetecom
(meeting of three I cas
tectonic plates) Ocean circulation , saim
I Madeira Is. -




CRBLES, Connecting Humanity, Understanding the Earth

The Atlantic CAM platform: The future of Portugal’s subsea market

Real time environmental / seismic detection by Atlantic CAM
(public service)

CLS Carcavelos

CLS Azores Is. - ‘__«_____

EEWs (Portugal CLS Sines
and beyond, such
A as Spain, ‘___”__

Real-time data for TEWs-(Portugal and k\ E Rl Morocco, France,
Geophysics, beyond , such as Ch ...)
Oceanography, Spain, Morocco, <------ Y . S >
Environment, Climate France,...) R
Change, ... (involvement A R :' .
of international % i /,v *.

organizations)

Wet Detection with wet sensors according to what is established by JTF
SMART Cables.

Telecom part will be 100% protected. Observation part will not interfere in
no circunstances with Telecom part.

A
» .

| $ *%“g'

Illlmn.. LEA delivered technical specs of the Observation part to IP Telecom

LEA was in close dialogue with JTF SMART Cables and with sensors and
submarine cable suppliers.

%,
- INSTITUTO
° DOM LUIZ

*- temperature, pressure and seismic (seismometer and accelerometers).
CLS Madeira Is.

.——-*u—-—
.. o At the service of national and international Scientific Communities as well

as national populations and neighboring countries (EEWs and TEWS). e




CRBLES, Connecting Humanity, Understanding the Earth

The Atlantic CAM platform: The future of Portugal’s subsea market

Complementary real time environmental / seismic detection by SCs in Portugal

(Dry Detection - without the utilization of wet sensors)

“Polarization and phase are affected by mechanical disturbances!”

CLSs Azores

.. —— Optical Fibre Sensing

\ (DAS, SoP, Ph. Det., ...)

2~ Transmitter Receiver ~3

CLSs Continent ]

CLS B

« > €---- --- &
f s A SoP e Ph. Det.
CLSs Madeira ven
_EB S S
R R R R

Note — Atlantic CAM wet sensors, in conjunction with the use of OFS on Atlantic CAM and other cables,
will also make a contribution to the real time environmental / seismic detection in the CAM zone

17



CRBLES, Connecting Humanity, Understanding the Earth

The Atlantic CAM platform: The future of Portugal’s subsea market

Cluster R&D — opportunity to use submarine cables for
environmental and seismic detection in the Northeast Atlantic

Wet Sensors (Atlantic CAM)
+ T
Optical Fibre Sensing—

Northeast Atlantic Observation Testbed

Stakeholders R&D Cluster : Int’ s Organizations; Universities; Public Institutes; Operators; Manufacturers; ...

Ky A K’ . “a g

Goal: Portugal as a primary node in the Northeast Atlantic of the
Global Ocean Observing System 18



CRBLES, Connecting Humanity, Understanding the Earth

The Atlantic CAM platform: The future of Portugal’s subsea market

Contract signing (Atlantic CAM)
IP - ASN (Almada, March 13, 2024)

" Infraestruturas
<4

de Portugal

Sl Co-funded by ¢
AW c European Union P
i

A
i

\‘H N‘l\“wm””w“‘

LEA (M. Nehus, V. Sa, Y. Omar, F. Carrilho), ASN (P.
ASN (P. Gabla), IP (M. Gabla, D. Domin), JTF SMART Cables (J. Barros)




CRBLES, Connecting Humanity, Understanding the Earth

The Atlantic CAM platform: The future of Portugal’s subsea market

Atlantic CAM in 2026
CABLES

+ « 3,800 km long &%
« 25 years life time F.9
ANACOM 6 fibre pairs (1 for Science)
CAPEX 154 M€ (23 M€ Observation part)
+ Total OPEX / year of 5,7 M€
@ ) 41 M€ EU fund (CEF-2)
N .
=54 [PMA
| .
"~ CLSs:
TR : Carcavelos (mainland)
DOM LUIZ Angra (Azores Is.)
s Faja-de Baixo (Azores Is.)
+ | S Amparo (Madeira Is.)
- =2 o Machico (Madeira Is.
WY IP Telecom e e 8 i Sines (m;inland) )
+ ' j N

20
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Enhancing Ocean observation in the ““ de léncis
Mediterranean Sea Rellin
by integrating smart cables

-
’ \4,‘ . o~ f

Submarine Ocean Observations

Juanjo Danobeitia !, Giuditta Marinaro?, Laura Beranzoli 23, Simo Cusi®, Joaquin del Rio 34
Angelo De Santis?, Jordi Sorribas !, Kate Moran °, J. Riba ', M. Ojeda’, Christos Arvanitidis¢ and Norman Albi 7

1 CSIC-UTM, Barcelona , 2 INGV, Rome, ltaly., 3 EMSO ERIC, Rome, Italy, * OBSEA-UPC, Vilanova, Spain, ® ONC Canada
6LifeWatch, Seville, Spain, "AFR-IX, Barcelona, Spain

£

WORLD OCEAN COUNCIL

UNIVERSITAT POLITECNICA ,-!l.’
OR DE CATALUNYA /Y ocean
’ BARCELONATECH C “ CANADA

AFR-IX%=.
S MART Smart Cable

telecomw-
i g United Nations Decade
CABLES Satellite event 8(L\ln1geerc(;?1?:2 of the Oceans L feV,Vﬁch %8%0 o Cose Scmie
Barcelona. 8 ApriI 2024 A\ ERIC for Sustainable Development

@
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EMSO ERIC RF Components and locations

EMSO ERIC RF
Components and
locations - 2023

DISTRIBUTED RESEARCH
INFRASTRUCTURE
8 Countries
27 Research Institutions

14 FIXED POINT MUTI-sensors
PLATFORMS:

11 Deep Sea Observatories
(Cable & Stand-alone)
3 Test Sites, Shallow water

OBSERVING AND MONITORING
THE OCEANS
Time-series: continuous
parameters acquisition
Target: Open Ocean
Multidisciplinarity
Geosphere-Hydrosphere-Biosphere-
Atmosphere interactions

Smart Cable
Satellite event UN decade of the Oceans

Conference
Barcelona, 8 April 2024




Ocean Observing Systems

Oceans, seas are essential component of the Earth’s ecosystem and are critical to sustainable

WHY development and live on Earth. Millions of people depend on marine and coastal resources for
their livelihoods.

Key objectives

to further explore the oceans and marine habitats

sg:'EP to gain a better knowledge of the complex processes happening within water column, seafloor and sub-seafloor

to assess the crucial role and evolution that these processes play in the Earth systems

Real-time Earth interactions
Global Impact and observations and Marine Ecosystems hydrosphere,
w:rrr?in;c:::i‘ sustainability of early warning and Climate Change !mosphere,
acidification Marine Resources systems for mitigation lithosphere,
exploitation earthquakes & atmosphere
tsunamis

Access HIGH QUALITY MARINE ENVIRONMENTAL DATA

LIFE BELOW \ 1
Smart Cable 14 WATER s ’=
‘ S l ‘ Satellite event UN decade of the Oceans et W
:n:su JO SUFERIOR DE INVESTIGACIONES CIENTIFICAS Confe rence ‘l‘

Barcelona, 8 April 2024 » THEGLOBAL GOALS

For Sustainable Development



GEO-HAZARDS
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Non ESPON space
Smart Cable 'Q"
Satellite event UN decade of the Oceans X%

Conference SONBEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS
Barcelona, 8 April 2024




INSEA project: enhancement of Western lonian Sea

National Operative Programme — Research and Innovation 2014-2020

InSEA: Initiatives in Supporting the consolidation and enhancement of EMSO infrastructure and related Activities

Catania Site:

- shore station enhancement (ICT and power supply)

- JB + 2 new multidisciplinary seafloor observatories:
CALIPSO and DIONE

- InNSEA SMART cable wet demo (18 km with 3
instrumented repeaters)

~

CALIPSO & DIONE
e g

.* * SMART CABLE .

Capo Passero Site (3500 m bsl, 100km E/O cable):
- JB + 2 new multidisciplinary seafloor observatories: 2000

38

TETI and DORIDE 60 37.5
- EMSO data center in Portopalo station -4000
15 ‘ o TETI & DORIDE
36.5
16 Latitudine(°)
16.5
('Q, Longitudine(®) 17
€ Ea PON
INGV ¢ ovazre Smart Cable

Satellite event UN decade of the Oceans Conference
Barcelona, 8 April 2024

2000

1000

-1000

-2000

-3000

-4000

Profondita(m)



Western lonian Sea Facility

™ 3000-3500 .
Capo Passero I
e .~

Lagenda Teremasi Stecici

= 3500 L] o g

TO<eM<8S5 BO0«=M<70 50«<=M<B0

W
16 17 18
Longitude

Science Obijectives:
e geo-hazards (tsunami, seismic and
volcanic monitoring)
e oceanographic monitoring
e environmental monitoring (acoustic
noise)
e bioacoustic marine mammals tracking

VA
_—
’5';/"3 f";
Q 4 Smart Cable emso:
’/ Satellite event UN decade of the Oceans E"R |_-_;
ISTITUTO NAZIONALE Conference

DI GEOFISICA £ VULCANOLOGIA Barcelona, 8 April 2024



December 2023 — Seafloor deployment

Smart Cable
Satellite event UN decade of the Oceans

Conference
Barcelona, 8 April 2024
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ISTITUTO NAZIONALE
DI GEOFISICA E VULCANOLOGIA

ONBOARD
CABLE DRUM

CRANE FOR
REPEATER
HOUSINGS

CATHODE



Western lonian Sea Infrastructure ﬂ’E'A

é

O CTF 1000v Ac

Q JB 4 Output 375v Dc 01 GEORISICA £ VULEANDLOGIA
QO 2 Multiparameter

Observatories i

. OBS

* Pressure

« Hydrophone S : |

« Other Oceanographic Sensors ST e

P RO IO g on ol 187 1Y 1 — —g e G e S ‘ ............. : SEERRSINCRATOR IR a5+

21/12/2023 00:31:08 : g Lat: 3732.898N
Dive: 2112/21/2023 Long £513¢3 94-

CTAI frame 37°32.896 N 015°23.962 E 2.034
Rep 1 37°33.395N 015°26.017 E 1.928
Depth 20151
Rep 2 37°34.309 N 015° 30.095 E 1.929
Rep 3 37°36.512N 015° 32.899 E 1.899

DOPT, 2034.05
HDG: 164 67

Smart Cable
Satellite event UN decade of the Oceans

Conference
Barcelona, 8 April 2024
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Data Recording Examples /Qgs;
ISTITUTO NAZIONALE
DI GEOFISICA E VULCANOLOGIA

Environmental Sensors - Raw Data
« Temperature (1HZ)
* Pressure (1 sample/15 s)

14.000 bl
— w0 206,76
— 3037
— os00
15075
206,74
13.950
206.72
13923
=
2
¥ asco = 5 59
g ~ 202,52
=
3
2
13.975 1]
£ 202,50
13.850
T T T T
I I ! I ! I I T I T I I !
1023 194,92 I
15.800
o L0 P P D P P (P P P P P P P P D P P P P P P P P P P P D P P B D 0 194.90 =
L P I PO S PO P LS Lt i i P S T it L A TS PO IS O S L P DS P B e Sty
O AL O IO T 8 T 08 BT TR B (08 A0 A0 A W P (0 (8% Ak as T At TS A8 a0 T AT (e
O nOY aOY aOY 4BV OV a0 a0 O OV Y Y O a0V Y a0 Y a0V OV B A a0V a0V a0t OV s T b
B i i it P i i L S i i it L S g g Lt | | A A | A f |
Time
194.88 1 1 1 1 1 1 ! 1 1

Jan-01  Jan-03 Jan-05 Jan-07 Jan-09 Jan-11 Jan-13  Jan-15 Jan-17  Jan-19

Smart Cable
Satellite event UN decade of the Oceans
Conference
Barcelona, 8 April 2024
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Instrument Selection and Performance 'Qgi;;

STITUTO NAZIONALE
DI GEOFISICA E VULCANOLOGIA

gUroE‘

Instrument pod:

Seabird SBE 39Plus @
The temperature sensor selected
has an operating range between
- 5°C and 45°C with an accuracy
of

e 0ieRChehe watetrovil Bedp to
floor oceanographic conditions
and will feedback into existing
oceanographic models.

Paroscientific 8000 Series

This APG has a depth rating o
3,000m and a precision of <0.01%
full scale range. Selected for
proven performance and
robustness, the Paroscientific 8000
hasdessfully used in other Giralp
ocean bottom sensing systems. It
has also proven crucial for tsunami
warning systems globally.

Repeater:

Fortimus @&
A modern force balance
accelerometer with integrated
digitiser. It has a flat acceleration
response between DC-315 Hz.
ifiséruments’ low self-noise, makes
the data useful or local and
regional seismic monitoring.

DURING....

Certimus @

A triaxial broadband seismometer with a flat frequency
response between 120 s and 100 Hz. The Certimus has
true broadband performance with a low instrument self-
noise that makes it well suited for regional seismic
monitoring. The Certimus is used globally for
applications ranging from volcano monitoring to regional
and national networks.

Combining Fortimus and Certimus provides an ultra-wide dynamic range

Smart Cable

Satellite event UN decade of the Oceans Conference
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- OBSEA: Shallow water cabled emso”

WWWw.obsea.es
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Belal Mohammad, Nogueras Marc, Toma Daniel Mihai, Martinez Enoc, Carandell Matias, Del rio Fernandez Joaquin
(2022). Jerico-S3 TNA access data- Fibre-optic Intelligent Submarine High-Fidelity Environmental Sensing at OBSEA.
SEANOE. https://doi.org/10.17882/88395 @ UNIVERSITAT POLITECNICA
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OBSEA: Shallow water cabled ems"g'_;
OB5F A Observatory Test Site ERIC

EXPANDABLE SEAFLOOR OBSERVATORY

Marine Test Sites for Research, Innovation and
Industry for a Sustainable Blue Economy

What ? Open-sea test centres are open and safe areas offshore

* to innovate with high-level scientists

* to experiment and develop solutions for the societies.

Transnational access Horizon Europe calls are crucial for their long-term
development.

OBSEA, 20m depth, 4km offshore Vilanova i la Geltra (Barcelona)

Real marine environment, easy access

History of continuous metocean data, 14 years

Long-term physical and biological monitoring of the sea water
Oceanographic sensors test & development

Ageing of materials in sea water, corrosion & biofouling.

Real-time communication 24/7

Access to data:
https://data.obsea.es/erddap/info/index.html?page=1&itemsPerPage=1000
https://obsea.es/
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OBSEA: Shallow water cabled
B Observatory Test Site

EXPANDABLE SEAFLOOR OBSERVATORY

EOV Monitoring with Quality Control

datasource production v variable1 PRES v variable2 TEMP v variable3 SVEL ~ variable4 PSAL v variable5 CNDC v~ variable6 CNDC ~

SBE37 PRES (dbar) SBE37 TEMP (degC)

20.8
20.6
204

20.2

. 'm\\ %
b ”w;f"f \‘“M% f \,

20

19.8

'® )
ol

19.6 and T\ =

19.4
04/01 01:00 04/0201:00 04/0301:00 04/0401:00 04/0501:00 04/0601:00 04/07 01:00 04/01 01:00 04/0201:00 04/0301:00 04/0401:00 04/0501:00 04/0601:00 04/07 01:00

== good == suspicious bad == 30min average == good == suspicious == bad == 30min average

SBE37 SVEL (m/s) SBE37 PSAL (Dmless)

04/0101:00 04/0201:00 04/0301:00 04/0401:00 04/0501:00 04/0601:00 04/07 01:00 04/01 01:00 04/0201:00 04/0301:00 04/0401:00 04/0501:00 04/0601:00 04/07 01:00

Access to data:
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OBSEA: Shallow water cabled emsoi;;

OB5F A Observatory Test Site ERIC

EXPANDABLE SEAFLOOR OBSERVATORY
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Sketch map for the possible 3 site locations for a joint project EMSO ERIC & LifeWatch

ERIG LifeWatch
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Portugal leads smart cable deployment in Europe
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FUTURE WORK @

ISTITUTO NAZIONALE
DI GEQFISICA E VULCANOLOGIA

* HUGE GLOBAL POTENTIAL
FOR SMART CABLE
OBSERVATORIES

* DATA COMPARISON WITH
LAND/OBS STATIONS

* VALUABLE
INTEGRATION
EXPERIENCE
LEARNED FROM THIS
PROJECT

Submarine map credit: TeleGeography

SMART
CABLES

Smart Cable

Satellite event UN decade of the Oceans
Conference

nternational Business Alliance Barcelona’ 8 Aprll 2024
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Sensing Ocean Challenges in Antarctica
Southern Ocean Observing System (SOOS)

Early 2024 announcement from ONC and CSIC
follows a recent call for the urgent expansion of
ocean monitoring in the Southern Ocean. |n a joint
statement released at the 2023 Southern Ocean
Observing System (SOOS) Symposium, 300
scientists from 25 nations said that “the chronic
lack of observations for the Southern Ocean
challenges our ability to detect and assess the
consequences of change.”
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https://data.oceannetworks.ca/PlottingUtility? TREETYPE=26&LOCATION=2824&DATEFROM=10-Jan-2024%2021:00:00&DATETO=05-Apr-2024%2018:57:31
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https://soos.aq/soos-symposium-2023
https://soos.aq/soos-symposium-2023
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Thank you

jldanobeitia@utm.csic.es

www.utm.csic.es/es/home
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Advancements in fiber optic cable technology:
enhancing tsunami early warning systems
and health monitoring

Arantza Ugalde
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Fiber sensing as a complementary
technology to SMART sensors

J ) (@ — e —
| P ' sensing fibre

acoustic ~
Data Centre Interrogator event/ \ T —
temperature/ — 1
pressure
"“ Institut
de Ciéncies Image: https://www.apsensing.com
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Telecommunication cable , -FIBERS
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The potential of fiber sensing for preventive
maintenance of telecom cables

" Year

Major cable faults in the period 1956-2006.

Bottom fishing and ship anchoring account for the majority of

submarine cable faults (200-300 annually, International Cable

Protection Committee, 2023), with annual repair costs reaching
1Cad i millions of Euros.
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VESSEL SIGNATURE
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PSI Project (2021-2025)

Medusa Submarine Cable System

Predictive maintenance of s @

. ia

infrastructures through Espafia

intelligent systems -
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1.5 M€ Next Generation EU, 5,700 km of submarine cable in the
CSIC-UAH-APL-AFR-IX Telecom Mediterranean region
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Enhancing Tsunami Early Warning Systems
with DAS



Enhancing Tsunami Early Warning Systems
with DAS

Earthquake Land
monitoring seismic
system data

Decision
matrix

Tsunami
alert
messages

Tsunami alert Alert
(Tsunami Warning level
Centers)

Tsunami ———— Tide gauge
monitoring data

Tsunami
Tsunami . alert
ficati Confirmation
verification - messages
Cancelation &

(Tsunami
Warning Centers)
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de Ciéncies

del Mar



Enhancing Tsunami Early Warning Systems

SMART
data

with DAS

Institut
de Ciéncies
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Earthquake location with DAS

60-km fiber interrogation

in Gran Canaria
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Earthquake magnitude estimation with DAS

2023/06/01 06:48.33-- Fikered Data (slowness bandpass from 1/(2Vp) to 0.63 skm)
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Earthquake magnitude estimation with DAS

Strain to velocity
& Denoising

Fixed slowness filters:

* Passband:
1/(1,25Vp) — 0.63 s/km
Any coherent signal

» Stopband:
-0.63 s/km — 1/(4Vp)
Any coherent signal

velocity

Institut
de Ciéncies
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2023/06/01 06:48,33- Fikered Data (slowness bandpass from 1/(2Vp) to 0.63 skm)
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CALIBRATION USING SMART SEISMIC SENSORS



Oceanographic fiber sensor network
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