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United Nations effort uniting science with the telecom industry
to observe the oceans and Earth
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@ casies

Global Array for Climate, Oceans, Sea Level, Earthquakes, Tsunamis

Create a Planetary sensor, power, Internet network “
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repeaters ~100 km

1st order addition to
Ocean-Earth
observing system
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and Tamtam V-NC Know the environment
Funded, install 2026 protect the network Bottom temperature, pressure,
seismic motion
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@CABLES Societal Benefits

Climate change - humanity's greatest existential threat
Societal and environmental issues - SDGs +

T - Climate change - ocean temperature and
heat content, circulation
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- Sea level rise - hazard for coasts, islands,
cities

- Disaster Risk Reduction - tsunami
R Gors and earthquake monitoring

GLOBAL
CHOICES
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UN Weorld Conference on

Disaster Risk Reduction
2015 Sendai Jopan

- Societal Connectivity - Resilient and
sustainable telecom infrastructure

INDUSTRY. INNOVATION

ADINFRASTRUCTLRE 11 SUSTAINABLE CITIES

AND COMMUNITIES

Eé —" UN Decade of Ocean Science for
nEEE @ Sustainable Development, 2021-2030

20 2] United Nations Decade @ < {-‘g’}
of Ocean Science " L L
2030 for Sustainable Development N U neSCO wMO

INTCitv e o s a0 wevcsoimie o 1o sawNagement and Staff. It may be shared outside ADB with appropriate permission.

o

=




@CABLES Science Drivers

Climate and Oceans: Temperature, Pressure and Sea Level

Deep temperature Sea Level mm/yr

(b)

o« SMART Ocean bottom
pressure (OBP, EOV)
= added mass of melting
ice = sea level change (x,t)

o Ax between OBP —= depth-
averaged currents
and ocean circulation

Purkey and Johnson, 2010

o SMART = Temperature, EOV

» Deep ocean heat content/ thermal W, s
expansion =* sea level rise Low /" Hign

Pressure

» A deep ocean temperature =

0
A circulation, A climate 70 % ocean
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@CABLES Science Drivers

70 % ocean Hazards: Earthquakes and Tsunamis

e SMART Seismic sensors = advance
seismology

o Detect, locate small quakes

» Rupture type and dynamics, larger offshore
earthquakes

St ST o Image the Earth'’s interior

--Submarine Cable ¥DART <5- ++00@29
w/ SMART repeater Magnitude

o SMART cables - vastly increase existing
ocean pressure/seismic sensors

e Improve tsunami warning precision,
reduce unnecessary warning/ evacuations
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SMART Cables measure Essential Ocean Variables:
Temperature, Pressure; Seismic motion
\ RNAL. IS InTormation Is accessible 10 ADB IVianagement and afT.
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@ choies Improvement in Early Warning

Data Availability
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@ chsies Funded SMART Cable Systems

TAMTAM SMART Cable System b‘

Contracts

signed

ASN
RFS 2026

GORDON AND BETTY

MOORE

FOUNDATION

o 450 km long, 4 SMART modules

o 3700 km, ~20 SMART modules » France funding SMART (telecom: AFD, ADB)
o Gov't€154M. EU support €£56M . 25+ year life, reliable, low lifetime cost
o SMART 15% = €22M ~ €2/citizen/25y . Leverage $5B/y industry, 170y

“Lir

=

e  Optical Fiber Sensing in both E—_—. =/ UNesco wwo




@CABLES Systems in Play
NZ - Chathams Polar Connect
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o SMART repeater Magnitude OEQ magnitudez6
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Source: BPPT. 2020, Road Map and Distrbution Of BPPT Tsunami Detection Equipment 20202024

50 km, 2 module test system installed off Labuan Bajo "9 }Sﬁu
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« SMAR SMART Cables

Positive impacts:

Improve Global Ocean Observing System with new EOV long-term, deep data

Improve the understanding of ocean currents and heat content and sea level
rise for climate change

Improve earthquake and tsunami early warning

Improve cable integrity - cables no longer “deaf, dumb and blind”

SMART is multi-disciplinary, multi-purpose - telecom + science/EW
Catalyse research and development, long-life infrastructure for ocean obs
Address Finance, Legal and Regulatory, Security issues
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@ . Environmental Sensing in the Digital World

Strengthening Digital Readiness & Resilience: a possible theory of

change

Outcomes | Weibeing induding Education Eccnomic outcomes: Cimate

GEDI cutoormes oulcomes Growth, Trade, reshence
Froductivty
— S S e From Paul Twomey
| esterda
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ml e Identry

Reliable and resilient DNS infrastructure
Cloud and data infrastructure

Data and
transit

Domestic connectivity

International cable and satellite connectivity (including resilience)
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- SMAR SMART Cables and PRIF

. SMART: CONNECTIVITY + CLIMATE/OCEAN + DRR
. Critical infrastructure with environmental sensing
. Two (or three) for the price of one. Dig once.

. If governments and MLDBs are funding any submarine cable,

should include environmental sensing / SMART by default
. Need data quickly, build up global coverage

. Long-term, big picture view needed

- Can PIRF and ADB help? o
= UNesCo wmo
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@ nsies Concluding Remarks

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

» Anticipated additional 1.3 Gm of cable in water by 2037 AT
o Leverage annual investment ~ $ 5 Billion :
o 25+ year life, highly reliable, low lifetime cost

» Recent successes - set precedents for future systems N =
o Challenges: $, tech, data, permitting, legal, security, ... T

o EU Funding: Cables w/ SMART - need MLDB, more ...
Working with ITU (standards), GOOS, RENs
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https://www.itu.int/en/ITU-T/climatechange/task-force-sc/Pages/default.aspx
https://www.smartcables.org/

@CABLES SMART Technical Solution

Shared Cable Infrastructure: Telecom + Science

Sensors:
o Temperature
e Pressure

e Seismic

Key point:

o Essential Ocean

Existing Technology Variables, Global
= & Sensor module on bottom Ocean Observing
| = (INGV Wet Demo) System
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e key partner '

U chJarsea data

ASN solution based on CC-Nodes

etworks int
Clima ange observation

dual use {telecom + CC) & dedicated CC systems
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ASN, part of the Ocean Decade.

“Science we need for the ocean we want" 2()21 United Nations Decade
Pt » N . of Ocean Science

2 0 for Sustainable Development

* Scientific Monitoring And Reliable Telecommunications
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First SMART projects
planned for 2025 / 2026

# South Pacific
$ Atlantic
¥ Asia
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