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Seabed 2030 is a global initiative where
industry, governments, researchers,
scientists/academia and everyday
explorers come together to help us
achieve our mission of mapping the
entire ocean floor by 2030.

”To achieve global coverage seabed
mapping requires a level of data acquisition
and manufacture effort not seen before in
the hydrographic survey community.
Technology innovation and the adoption of
some key emerging technologies are critical
to achieving the Seabed 2030 mission”
Jamie McMichael-Phillips,

Seabed 2030 Director,

The Challenge

The world’s oceans cover 70% of the Earth.
This is about 362 million square kilometres
of the total surface area. (Eakins and
Sharman, 2010)

Data acquisition in some of the earth’s most
challenging operating environments; high
seas, deep sea, polar sub-ice....

Seabed 2030 is a Global commitment to
gather and share seabed mapping data,
the sheer scale of this endeavour is

a challenge.

Seabed 2030 mission is a multi-year
endeavour, in an ever-changing
technology space.

- " Source: Seabed 2030
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Introduction

The world’s oceans cover 70% of the Earth. This is about 362 million square
kilometres of the total surface area (Eakins and Sharman, 2010). Seabed 2030
ambition is to source, acquire and collate global ocean coverage of seabed
mapping by the end of year 2030. To date we have acquired, processed, and
made seabed mapping available for use ~24.9% of the global ocean surface
area. This equates to an ocean surface area of ~ 106 million Km?, with ~256
million Km? remaining to be acquired, processed, and made available for use.
This is a huge opportunity with effort required.

Leading Industry Experts have highlighted key emerging technologies and
innovations supporting Seabed 2030 mission success, including across five
key mission areas: (i) Platforms, (ii) Sensors, (iii) Emerging Survey Strategies,
(iv) Data Processing / Data Production, and (v) Data Collation, Management
and Publication.

Seabed 2030 ocean coverage has increased
from 15% in 2019 to 24.9% in 2023, as
announced in May 2023. In the year between
2022 and 2023 an additional 5.4 million square
kilometres of new data — equating to an area
twice the size of Argentina — was added to the
definitive map of the world’s ocean floor.

Source: Seabed 2030

Through leveraging current and emerging technology innovation at all stages
of seabed mapping manufacture [acquisition, processing/production, and
through to publication] we can achieve the Seabed 2030 ambition.

Our Market Research Shows:

88% of the Seabed 2030 Community state: “It is very important that global
ocean seabed mapping coverage is acquired and available in this decade
(by 2030)".
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Highlight Emerging Technologies
and Innovations supporting Seabed
2030 Mission

The Seabed Mapping community has historically
experienced steady rate adoption of sensor technology
enhancements, bringing through associated software
enhancements through close working with equipment
and software manufacturers and suppliers. Further, the
community has been able to and leverage wider
mainstream ICT enhancements and advances in
hardware/compute, and do this rapidly for onshore
operation elements, whilst offshore operation elements
typically take longer timelines reflecting lag imposed by
operating circumstances, e.g., the dependency on
performant communication networks, batteries
constraints, among others.

More recently however, we are seeing key emerging
technologies and innovations that are potential
game changers for seabed mappers and anticipate
that many of these will be mainstream and available
to support Seabed 2030 mission timescales. Most
impactful, we are experiencing the mainstreaming of
cloud and maritime satellite communications which
are fundamentally benefitting data processing,
publication and data storage and dissemination.
Industry Experts also identify two megatrends namely
Autonomy and Al/Machine Learning that are now
coming through from successful research and
demonstrations into day-to-day operation. An abundance
of niche innovations and developments are also
significant, in areas such as battery capabilities and
sensor miniaturisation. Together these present real
opportunities for seabed mappers reducing required
effort, cost, and time, whilst optimising safety of
operations, and ensuring data quality in line with
required standards. Further realising scales of
manufacture and efficiencies of operation not

seen before.

Example Emerging Technologies and Innovations in
selected mission areas include:

#Platforms: A portfolio of platform options are now at
community disposal, including Satellite, Aerial, Surface,
Underwater platforms, with key advances in power
sources (Battery, Solar PV, and HVO Fuels), Autonomy
and Communications.

Source: Saildrone

Source: SEABER

#Sensors: Advances in Satellite Derived Bathymetry
(SDB), LIDAR, Synthetic Aperture Sonars, sensor
miniaturisation, multibeam echosounders, (e.g.,
calibrated multibeams (backscatter) and new multibeam
geometries, software defined sonars, among others).
#Emerging Survey Strategies: Autonomous delivery
systems, sparse arrays, and swarm (where a parent
vessel coordinates a fleet of smaller vessels), and
edge compute.

#Data Processing / Data Production: Cloud storage
and compute, better integration of Sound Velocity Profile
(SVP) data, better estimates of uncertainty and
automated processing tools.

#Data Collation, Management and Publication:
Cloud storage and compute, advances in marine data
infrastructures and more infrastructure being
implemented / available globally. Increasing standards
mainstreaming and data fusion upon request and
tailored to user needs. Also advances in satellite
communications with enhanced bandwidth and
availability, among others.

Industry Experts also emphasised the importance of
governance and enablement through international and
national government leadership to invest in and
accelerate adoption. Key Agencies involved in seabed
mapping, such as NOAA, NOC, UKHO, SHOM, among
others are running research and innovation
programmes, while International/National Bodies such
as |OC and IMO are providing leadership on policy
informing regulatory elements in support. Seabed 2030
also supports innovation alongside capacity building
through day-to-day promotional activities, and targeted
parallel activities of Nippon Foundation. Seabed 2030
industry partners such as Vessel/Acquisition: Fugro,
Kongsberg, Ocean Infinity, QPS, Saildrone, SEA-KIT,
Seatrek, SEABER, Terradepth, and Software/
Processing: Argans, Esri, Fugro, IIC Technologies,
TCarta, and Teledyne CARIS are implementing
technology advances and innovations into their
operations, and as in many technology areas this occurs
often at a faster rate of adoption compared to
government counterparts.

Industry Experts acknowledge emerging technologies
and innovations are supporting and have a massive
contribution to make towards the Seabed 2030 mission.
They are buoyant and upbeat, stating we have the
technologies, knowledge, capabilities, and capacity to
achieve global ocean coverage of seabed mapping

by 2030.
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EMERGING TECHNOLOGY
AND INNOVATION VALUE ADDED

The seabed mapping economic benefits and trend data

associated with emerging technologies / innovation adoption are
strong and to highlight a few key examples. Market intelligence

by IMARC Group confirms the Global Hydrographic Survey
Equipment Market is exhibiting strong levels of growth (5.78%
CAGR) and is forecast to reach US$ 4.1 Billion by 2028. Here,
unmanned vehicles, USVs and UUVs hold majorities of total
market share positions in their respective categories.

Seabed 2030 Industry Experts anticipate resulting operating/
production efficiencies through emerging technologies and
innovation adoption directly leading to savings benefits in
cost and time, confirm that the Seabed 2030 mission (i) is

achievable where adequate initiative funding is made available,
and (ii) can induce significant cost and time savings. By applying

a hybrid manned/ unmanned acquisition strategy approach
savings in the order of 40% time and cost can be achieved,

i.e., a Seabed 2030 initiative budget of US$3 Billion, compared
to an entirely manned vessel strategy / approach costing US$5

Billion. [A resulting net saving of US$2 Billion through
emerging technology adoption for Seabed 2030 mission].

In addition to the economic case, envrionmental and social
benefits also result from emerging technology/innovation
adoption, example highlights including: Environmental:
Renewable power green fuel uptake [Solar PV, HVO fuels,
and battery advances] by survey vessels leading to reducing
carbon footprint; Social: Autonomy and communications
advances bring capacity building opportunities through remote
survey operations controlled from onshore, in turn opening up
opportunities for new person profiles to become involved, e.g.,
parents with young families, disabled persons, among others
who may have been deterred through the need to mobilise
off-shore and for long periods at sea previously.

BENEFITS

* Economic Benefits examples include:

* Prevailing cost reduction and operating/
manufacture efficiencies to achieve Seabed
2030 mission are evident and anticipated strong.

» Strong* Direct and Indirect Economic Value
anticipated resulting from Seabed 2030 mission.
[*Whilst anticipated strong, available evidences
are being collated to be included in a Seabed
2030 Value Proposition]

* Environmental Benefits, examples include:
» Carbon reduction through adoption of green fuel/
renewable power sources and battery advances.
» Use of remote survey and sensor miniaturisation
approaches further reducing any insitu damage for
instance in sensitive habitat areas.

* Social Benefits, examples Include:
 Transition to onshore operations.

» Capacity building through adoption of emerging
technologies and novel approaches, first adoption
in marine context, transitioning into terrestrial
applications thereafter.

Source: istock

Market Intelligence and Insights, source IMARC Group
Market Research Report (Base Year 2022)

Key Findings: The global hydrographic survey equipment
market size reached US$ 2.9 Billion in 2022. Looking
forward, IMARC Group expects the market to reach US$ 4.1
Billion by 2028, exhibiting a growth rate (CAGR) of 5.78%
during 2023-2028.

#Highlight: the global hydrographic survey equipment market
can be segmented into sensing systems, positioning systems,
subsea sensors, software, unmanned vehicles, and others.
Currently, unmanned vehicles hold the majority of the total
market share.

#Highlight: the global hydrographic survey equipment market
can be categorized into surface vessels, USVs and UUVs, and
aircraft. Currently, USVs and UUVs account for the majority
of the global market share.

#Highlgiht: Based on the depth, the global hydrographic
survey equipment market has been divided into shallow
water and deep water, where shallow water currently
exhibits a clear dominance in the market.

Seabed 2030 seabed coverage progress (May 2023)

24 9 0/0 With an additional 5.4 million square kilometres of new data
- being added to the definitive map of the world’s ocean floor,
24.9 per cent of the seabed is now mapped.

IMARC Group Market Research Report (Base Year
2022) findings:

US$4 '1 The global hydrographic survey equipment market size

BI"IOI‘I reached US$ 2.9 Billion in 2022. Looking forward, IMARC
Group expects the market to reach US$ 4.1 Billion by 2028,

exhibiting a growth rate (CAGR) of 5.78% during 2023-2028.

Our Market Research Shows:

0/0 Eighty-two percent of the Seabed 2030 Community identified:
“63% would want to access and download seabed mapping
data through a marine data portal, and 18% through a
platform to create a tailored fused product for own needs”

Future Trend

The economic benefits and trending associated with emerging technologies/innovation
adoption in seabed mapping are strong. Given the wide range of research underway
and ongoing in Government, Industry and Academia, we see this trend continuing,
bringing strong levels of opportunity and benefit for Seabed 2030 mission and delivery.
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SEABED MAPPING VALUE IMPACT

ECONOMIC VALUE IMPACT: HIGH

SOCIAL VALUE IMPACT: HIGH

ENVIRONMENTAL VALUE IMPACT: HIGH

Author suggested qualitative view.

Source: istock

Larry Mayer, Professor and Director, Center for Coastal and Ocean Mapping/NOAA-UNH
Joint Hydrographic Center University of New Hampshire

“Our oceans are vast and despite 100 years of effort, our traditional approaches to studying the oceans using large,
crewed research vessels, resulted in less than 25% of the seafloor being mapping and in the order of only 5% of the
ocean volume explored. Emerging technologies Autonomy, Machine Learning, among others, present significant
opportunities to expand and accelerate our seabed mapping coverage and support Seabed 2030 mission.” Larry
Mayer, Professor and Director, Center for Coastal and Ocean Mapping/NOAA-UNH

Joint Hydrographic Center University of New Hampshire.

Jamie McMichael-Phillips, Seabed 2030 Director

“To achieve global coverage seabed mapping requires a level of data acquisition and manufacture effort not seen
before in the hydrographic survey community. Technology innovation and the adoption of some key emerging
technologies are critical to achieving the Seabed 2030 mission” Jamie McMichael-Phillips, Seabed 2030 Director.

SEABED 2030 MAPPING INITIATIVE

Our mission is to inspire ocean mapping and deliver a complete seabed map for the benefit of people and the
planet. Formed by The Nippon Foundation & GEBCO, Seabed 2030 is a global initiative where industry,
governments, researchers, and everyday explorers come together to help us achieve our mission of mapping the
entire ocean floor by 2030.

We are a global collective dedicated and relentless in our pursuit of achieving a complete map of the ocean floor
by 2030. What unites us is a belief that in discovering the unknown, we can enable greater understanding, empow-
er sustainable living and ensure everlasting protection of our ocean.
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