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71% of Earth’s surface

99% by volu

97% of water on Earth
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93% c:f;én\.&\ess heat absorbed

90% mobile carbon on Earth

50% of the oxygen we breath

- .
50% species on Earth 50% of specimens below 3km depth

from previously un-described species

30% carbon dioxide emissions absorbed

14 phyla found only in ocean
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Where is the excess heat going ? i
' R Can the ocean continue to absorb excess CO2 ?
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What are the limits of ecosystem resilience to warming, acidification, de-oxygenation ?
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What will be the impact of a new summer sea-ice free Arctic Ocean ?

What is the flux of methane and other gasses/fluids from the seafloor ?
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The ocean — a vital UK national interest
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’N\ The UK Marine Area is

An area of ocean nearly equal to the Three times its land area
entire land-surface of the Earth is
beyond any national jurisdiction - but
likely contains important natural

resources

Two of largest Marine
Protected Areas in the world
in UK Overseas Territories

Existing national waters to the: Potential High seas of
limit of the accepted exclusive: areas which may be added
economic zone (EEZ) 1o the EEZ of many countries

The marine sector
in the UK economy

= Oil & Gas

W Maritime Transport

W Fishing, Aquaculture, Processing &
Preserving

B Mineral Abstraction

W Leisure
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The economic impact of the

marine and maritime sector on

™ Renewables the UK in 2011/12

January 2013

m Defence

Telecoms

W Marine Sciene

In 2011 the sector contributed Maritime condultancy
£35.1 billion GVA to UK GDP
2.3 % of total UK output
703,000 jobs
£9.2 billion to the Exchequer
5,000 companies
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=% Higher Impact

Italy

World Level -+

Japan
Rep. of Korea e

Scientific Impact (ARC)

China "
Poland P Mexico

2012/13 £170m public
marine science spend

Lower Impact ¢-«++

Russia
£150m excluding NERC
ship capital

10,
Lower Specialization ¢ » Higher Specialization 80% OfsPend by NERC,

Specialization Index (SI) Defra, Marine Scotland

Data source: Calculated by Science-Metrix using the Scopus database (Elsevier)




UK",_rr‘la'rine science is very competitiv'e in Europe
...--and highly collaborative internationally -

Breakdown of countries with the highest number of participations in marine-related proposals
selected for funding in 2007-2008

European Commission
(2010):
Analysis and inventory of FP7
marine related proposals

World-class marine rese

£120 million
capital investment

in Global-class

Research Ships

ISIS Remotely Operated Vehicle

NERC RRS James Cook
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Discovery of the World’s deepest and hottest hydrothermal vents at 5km depth
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Deepest undersea vents discovered by UK
team

By David Shukman
Science editor, BBG News
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THE AUTOSUBS3 Pine Island Glacier Ice shelf Campaign
‘*\h @

8 missions (2 test )
Longest 60 km

NERC
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Long-term observing of the
Atlantic Meridional Circulation at 262N

www.sciencemag.org SCIENCE VOL 317 17 AUGUST 2007

Temporal Variability of the
Atlantic Meridional Overturning
Circulation at 26.5°N

Stuart A, Cunningham,* Tarsten Kanzow,* Darren Rayner,! Mally . Baringer,*

Willia €. Johns,” Jochem Marotzke,' Hannah R. Longworth,® Elzabeth M. Grant,*
Jo#l J.-M. Hirschi,* Lisa M. Beal,” Christopher S. Meinen,” Harry L. Bryden®

The wigor o Atlantic meridional o
warming, but is short-tem temporal variablity i unknown 5o changes inferred from sparse
4 obsenvations on the decaca. time scale of recent climate change are uncertan. We combine

eontinuous measurements of the MOC tbeginning in 2004) using the purposefully designed

i : i long 26.5°N, with time

series of Gulf Siream transport and surlace-layer Ekman transport to quanity ts intra-annual
variability. The year-long average overtuming is 18.7 5.6 sverdrups (5 {range: 8.0 1o 34.9 5w,
where 1 S = 2 flow of ocean water of 10° cubic meters per second). Interannual changes in the
avertuming can be monitored with a resalution of 1.5 Sw.

eastern

6000m

Mid-Atlantic
Ridge array

NERC
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UK marine science and innovation ecosystem

Ultimate

Beneficiaries of research outcomes
Informing investment,
policy, planning,
operational decisions

and
Feedback to basic science individual choices
science base Intermediate
service providers
Governments
Business
NGO
i Public
e o
(O e
e o
Universities National Oceanography Centre
: v . BGS, BAS, PML, SAMS,MBA, Private sect,
30 with significant marine e . i . o
interests with <10 major foci SMRD sl Information/ urvey/consultaney/
techinalogy businesses
-
up-stream resea rch down-stream research Inspired by:- The Scientific Century

Royal Society of London, March 2010
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University with major Marine Expertise
Public Sector Research Establishment ; ABERDEEN
Other non-public research institutes

Other Public Marine-related Agency
EDINBURGH

e OOO®O

Marine company

NEWCASTLE

LIVERPOOL,
NORTHWEST
& WALES

Clusters of
Marine Science & Technology

Innovation
SOUTHAMPTON/
PLYMOUTH/EXETER PORTSMOUTH &
& SOUTHWEST SOLENT/SOUTHEAST

.. T
ustries Liaison Group Review 2013

Marine Science Coordination Committee

Time of growth and confidence in marine industries sector .

There are common needs between public and private consumers of marine science
e.g. Seabed and habitat mapping, hydrographic and geophysical surveys,
marine monitoring, modelling, remote sensing, instrumentation

Blue skies research important - but more focus needed on (strategic) applied scientific

evidence needs with a longer term view — horizon scanning

http://www.defra.gov.uk/mscc/files/MILG-marine-science-
needs-and-capability-study.pdf
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Advice to Government Improving forecast skill
Saving costs to UK business Seasonal weather, flooding, waves

Specialist Consultancy . Industry Partnerships
Data Analysis Techniques - e.g. SERPENT programme, H2020

Met-Ocean, Geophysics , Space

Facilities
Equipment, test facilities
Spin-outs

Companies, consultancy = >
- Innovation hubs
Incubators

Data/Data Products
MetOc, Mapping
Networks
e.g. Offshore renewables

Convening power
e.g. Ocean Business —e Skills
Graduates
Technology transfer
e.g. Sensors, platforms

Marine business opportunities requiring marine scientific
evidence and technologies ;

Wave and tidal energy
A Oil and gas decommissioning

Carbon Capture and Storage
- Ballast water
Aquacultare .

Underwater noise

Autonomous marine monitoring systems 4
" Marine Biotechnology
and sensors =
Unconventional hydrocarbons

e e B T T © o - y
- - UK MSCC Marine Industries Liaison Group (2013) Review of
Deep seaﬂoor mining private and public sector marine science and evidence need
- EC Blue Growth Strategy

- - BIS (2013) Eight Great Technologies
- Global Marine Trends 2030. Lloyds Register

& TR




14/03/2014

Marine Autonomous s

ste S

Eight Great Policy . ¢
Exchange

Technologies

The Deep Sea Frontier
A scientific, technological, economic, environmental and geopolitical frontier
Vg
World-class
science
Oil & Gas sector (transferable _ . ! s 2
e, i ks ) > 3 A5 World class deep sea research

Infrastructure
=)

UK lead in
Marine Autonomous and Robotic
Systems technologies and use

Dynamic SME Sector
(services, instruments)

UK a major player in
international ocean governance

UK reputation for high
environmental
standards/regulation
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Actions

Strengthen the marine research ecosystem
Follow through on research infrastructure capital investments
Nurture marine innovation clusters

F
F -

A longer-term, rounded strategic view of the opportunities

Horizon scan with wide engagement - Science, Government, Industry

]
-

The Deep Sea frontier — think big, think ahead, join the dots
How about a real commitment to our ocean future - mapping the
UK’s seafloor with modern methods as a UK big data asset

Britain and the sea ?
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