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2



3

What needs do we 
meet through ocean 
interventions?
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Marine & Maritime Challenges

Decarbonisation Sustainable use 
of fish stocks

Reduced damage 
of biosphere

Reduced pollution

Need for:

Stressors and tensions of meeting human rights to resources, energy and 
food, ensuring social wellbeing and respecting cultural differences, without 
exceeding planetary boundaries when confronted by population growth, 
climate change, sea level rise and increasing demand on ocean space.
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Marine & Maritime Solutions for a Sustainable Future

Delivered through 

> Research

> Partnerships 

> Knowledge exchange
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Decarbonising shipping
Global shipping – responsible for ~ 3% 
global carbon emissions, equivalent to 
large industrialised nation

Solutions: future fuels, electrification, 
storage, operational efficiency, green 
corridors and cross sector collaboration

Sobey et al

Real time ML-supported route optimization

Investigate feasibility of solid-
oxide fuel cells to provide base 
electrical load  for large cruise 
vessels

Develop and demonstrate 
technology for ammonia-based 
power and propulsion for OI 
Armada ASV fleet

Future fuels and storage
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Decarbonising shipping
Public debate and policy
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Offshore renewable energy
Massive renewable energy capacity required to support decarbonised energy sector

OWIC/OREC 2020

2,200

UK’s Sixth Carbon budget

>1 turbine per day
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Offshore renewable energy
Seabed characterisation at meaningful spatial scale
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Vardy et al. 2017
Charles et al. 
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Offshore renewable energy

Putuhena, White, Sturt, Gourvenec (2022)

Where to put offshore wind turbines … 
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Offshore renewable energy

> More foundations (anchors) per structure = higher cost

Source: Mastermo

Anchor & Mooring systems

Operations & 
maintenance

Turbine

Fixed

Floating
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Offshore renewable energy
Shared anchors for mooring efficiency
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> Multiple lines per anchor = less anchors per windfarm = lower cost
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Offshore renewable energy
Efficient and coupled seabed model for smaller cost effective anchors

Kwa K. & White D.J. (2021)

> Extra seabed resistance = smaller anchors = lower cost

Seabed strength 
doubling resistance

Time (years)

Anchor 
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Offshore renewable energy
Responsive moorings to absorb peak loads for smaller anchors

> Reduced mooring line tension = smaller anchors = lower cost

Festa et al. 
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Research training

DOCTORAL SCHOLARS PROGRAM

Intelligent Oceans

https://inspire-dtp.ac.uk/

https://www.southampton.ac.uk/smmi/students
/intelligent-oceans-scholarship.page

NERC-DTP SPITFIRE, NERC-EPSRC NEXUSS, and 
Leverhulme “Understanding Maritime Futures”
Plus > 60 part funded SMMI PhD Scholars

https://inspire-dtp.ac.uk/
https://www.southampton.ac.uk/smmi/students/intelligent-oceans-scholarship.page
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Marine & Maritime Policy projects

Policy engagement and impact
Placements, secondments and projects
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Civic engagement

Zero Carbon Coastal Highway
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Civic engagement
University of Southampton key partner in Southampton’s City of Culture 2025 bid and 
SMMI leadership led research that underpinned the bid.



22

https://www.southampton.ac.uk/smmi
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