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« >1.6 millionkm of subsea telecoms cables =
« >400 cable systems e
» >99% of intercontinental digital data trafific b.ﬁ' =%
» 150-200 faults per year —
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Clare et al. (2022) after Kordahi et al. (2019)

" Fishing
M Shipping
B Wave / current action

M Natural events
[ Other human activity

Unknown which likely
includes natural events

100%

The specific case of natural hazards

* Only account for 10-20% of subsea cable

Cumulative cable faults [%]

faults
But.... i
 Affect cables in all water depths 0%, 960 1980 2000
« >30% of faults in deep water 5 Japan
P : > {/ Zon M9.0

«earthquake

« Can affect multiple systems
synchronously over large areas leading to
$100Ms repair and bigger knock on
effects




THE =252 TIMES Today’s sections ~ | Pastsixdays Explore v Times Radio

Many climate
change-driven
hazards will
likely increase
in frequency &
magnitude

Undersea avalanche snaps internet
cables as cascade from Congo spews
into Atlantic

Jane Flanagan, Cape Town

BUSINESS
INSIDER Tuesday June 08 2021, 5.00pm, . _‘

SOUTH AFRICA

TECH H
PICS: The burnt-out undersea cable
that crippled SA's internet

Jay Caboz, Business Insider SA o (v Q

Q7 Feb 2020
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Flood triggered cable-damaging flows ran out
>1200 km into the deep sea during first COVID-19
lockdown

Projected sea level change [mm] at"
cable landing stations by 2052

Clare et al. (2022)



* Most regions are
resilient due to:

 Redundancy in the
network

« Ready access to
repair ships

o Sufficient

replacement stocks

The South Pacific is
an exception
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Omen Australia  INDIGO-Central

Cable (0AC)

1000 km

Cartography : Aurélie Boissidre (www.boReacartes.fr).

..... Southern Cross

Southern Cross
Cable Network (SCCN)

Cable Network (SCCN)

O Main submarine cables
OmmmmO Cable projects

Other cables
Source : www.submarinecablemap.com.

Morel (2022)




Lateiki/Metis Shoal Home Reef
2015-2019 (+10 historic) 2006 (+3 historic)

Volcano ,F* Fonuafo‘ou/Falcon Island
2019, 2001 (9 historic)

Hunga Tonga-Hunga Ha‘apai
2021/22, 2014/2015, 2009 (+3 historic)

Volcano ,A"
2017 (+4 historic)







|

W Planet Eartn [N

GEOLOGICAL
SERVICES




GLOBAL IMPACTS




Dr Faka'’iloatonga Taumoefolau (15/01/22)



and then, in the middle of a crisis....



Internet outage at 05:40 UTC

Grey /data spows typical
interngt\traffic
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Broken Cable Shuts Down Tonga’s Internet ot the Gaandian
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The Pacificproject  ‘Not knowing is heartbreaking'’:
sleepless nights among Tongan
diaspora after contact with country
cut off




EXTENSIVE SEAFLOOR CABLE DAMAGE
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« Repair to international cable B, P

took 5 weeks

Hunga volca
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 Domestic cable repaired 1.5
years later...
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Clare & Yeo et al. (Science, 2020)
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EXTENSIVE SEAFLOOR CABLE DAMAGE
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What caused the extensive

damage? A very big hole! -
ge: Ly 900 m vertical change E—
’ >6 km?3 erupted volume Change

[m]

* |dentified from seafloor
surveys performed
within 3 months of the
eruption
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|« Powerful and dense

| flows of volcanic
material sampled >80
km away from the
volcano



WIDE-REACHING FOOTPRINT OF DAMAGE

Elevation
- Change

TN T

40 m thick
~ lobe
e,

+100

Elevation change [m]
o

5
o
o

Depositional Domestic
regime cable

Erosional
regime

Distance [km]

20

|10

Gradient [degrees]

1
20°40'0"s

U
175°20'0"W

Clare & Yeo et al. (Science, 2020)

Water depth [m]

As-laid position
of international
cable

Recovered position,

Nri to north
4

— PR




FIRST MEASUREMENTS OF SUBMARINE VOLCANICLASTIC DENSITY
CURRENTS
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FASTEST FLOWS EVER MEASURED IN THE OCEAN
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THE GLOBAL SUBSEA TELECOMS NETWORK

_ There are clearly a LOT of submarine volcanoes missing...



Telecommunications Authority of Trinidad and Tobago

) Sub-Sea Fibre Optic Cables
-~ - '.w m u
-~ www.tattorg.tt  Telgcommunications and w.
- Services in Trinidad and Tobago

et g PUBLIC ADVISORY
Better mapping incl. repeat survéys

Reglonal monltorlng incl. use of fwe optlc sensing along cables

More and diverse routes and Iand}\pomts

Local stocks of cable \
. Increased investment in back-up low level satellite communications :




RESEARCH

VOLCANOLOGY

Fast and destructive density currents created by
ocean-entering volcanic eruptions

Michael A. Clare™*{, Isobel A. Yeo™1, Sally Watson?, Richard Wysoczanski?, Sarah Seabrook?,
Kevin Mackayz, James E. Hun'l’, Emily Lanez, Peter J. Tallinga, Edward Popea, Shane Cronin‘,
Marta Rib6%, Taaniela Kula®, David Tappin’, Stuart Henrys®, Cornel de Ronde®, Morelia Urlaub®,
Stefan Kutterolf?, Samuiela Fonua'®, Semisi Panuve'®, Dean Veverka', Ronald Rapp'Z,

Valey Kamalov'®, Michael Williams?

Volcanic eruptions on land create hot and fast pyroclastic density currents, triggering tsunamis or
surges that travel over water where they reach the ocean. However, no field study has documented
what happens when large volumes of erupted volcanic material are instead delivered directly into the
ocean. We show how the rapid emplacement of large volumes of erupted material onto steep submerged
slopes triggered extremely fast (122 kilometers per hour) and long-runout (>100 kilometers) seafloor
currents. These density currents were faster than those triggered by earthquakes, floods, or storms, and
they broke seafloor cables, cutting off a nation from the rest of the world. The deep scours excavated by
these currents are similar to those around many submerged volcanoes, providing evidence of large
eruptions at other sites worldwide.

xplosive volcanism poses a wide range of | and devastating marine biological communi-
hazards, with more than a third of vol- | ties (10-15).

of ancient ocean-entering eruptions (23, Check for
updates

scaled-down laboratory modeling (25), and ¢~
ysis of geomorphic features around submerged
volcanoes to infer the behavior of past erup-
tions (26, 27). Fields of large sediment waves
and scours, commonly observed radiating around
submerged flanks of volcanoes, are thought to
be diagnostic of catastrophic eruptions (26-28).
However, this hypothesis remains untested be-
cause of a lack of repeat seafloor surveys before
and after a large eruption. These uncertain-
ties severely limit the understanding of the
behavior and associated risks at submerged
volcanoes.

‘We present observations of voluminous vol-
caniclastic density currents that were triggered
by the 15 January 2022 eruption of Hunga vol-
cano in the Kingdom of Tonga. This eruption
was the most explosive in more than a century
and had worldwide impacts (29-35). The erup-
tion plume entered the mesosphere (57 km
high), tsunamis traveled across the Pacific
Ocean and caused 19- to 20-m runups in Tonga,
and a pressure wave encircled the globe mul-
tiple times (29-31, 33, 34). More than 1 hour

Clare, Yeo et al. Science (2023)
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Tonga volcano triggered seafloor
debris stampede

@ 8 September

Tonga eruption and tsunami




Branko Sugar (15/01/2022)
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