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A new risk landscape for marine spaces





Diverse connections, values, needs, knowledge
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values

beliefs
Decision making

Family & friends Technical assessmentsSocial media

Information

News mediaAdvocacy groups
Official websites

➢ Stock assessments
➢ Management strategy evaluation
➢ Risk assessment
➢ Marine spatial planning etc

➢ Climate change adaptation
➢ Ocean stewardship
➢ Fisheries and aquaculture

➢ Offshore renewable energy etc





Perceived costs

Potential benefits

Tipping the balance 
for risk perception?

Information 
and 
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perception



There are lots of seesaws to balance…





An evolving toolkit to meet the challenges 
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AI and machine learning
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virtual worlds

Indigenous knowledge 
and science
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assessment

AI and machine learning

Knowledge co-production
Co-developing decision 

support tools



Co-design         Co-development          Co-delivery

Fleming, Bohensky, Dutra, Lin, 
Melbourne-Thomas, et al. 2023. 
Climate Services 30:100364.



Fulton, van Putten, Dutra, Melbourne-Thomas, et al. 2020. 
Adaptation of fisheries management to climate change 
Handbook, CSIRO, Australia.
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stakeholders & 
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Co-develop 
Adaptation 
Pathways

Assess 
Adaptation 

Agility

Sharing Stories

(Over time) New 
Projects & New Info 

Generation

Industry climate change 
questions collated, 

characterized & 
answered

State-based Climate Change 
Report cards

Two-way 
knowledge 
exchange

Asking Industry:
• What else do you need to know?
• How do you need this presented?
• How are you already adapting?
• What are your barriers & enablers?

Seafood Climate Change 
Knowledge Gaps 

Database

Community of 
Practice

CSIRO Adaptation 
Handbook

Sea Change  Co-de ve lo pin g pathw ays to  mi tigate  and  ada pt to a 
cha ngi ng cl im ate f or f ishe rie s  and  aqu acul ture in A ustra li a

Pecl, Kelly, Fulbrook, Melbourne-Thomas et al.



Knowledge co-production

Knowledge brokering

Indigenous knowledge 
and science

Integrated ecosystem 
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AI and machine learning

Digital twins/ 
virtual worlds
Social influence 
modelling



What is a social influence model?

Real world

MIRROR

Virtual world

Representation to guide 
decision making

Condie et al. 2021 Scientific reports, 11



No influence where opinion 
separation exceeds the 
confidence threshold

Higher influence individuals 
(larger icons) modify the 

opinions of lower influence 
individuals (smaller icons)

Influenced by 
external events

Agent-based 
bounded-
confidence 
network 
model 
developed in 
netlogo

Condie et al. 2021 Scientific reports, 11
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concept – cyclical time

Individual 
or 
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– more immediate in time)

Closest (personally 
important – always feels 
recent)
e.g. death of a loved one,
colonisation

e.g. meeting a researcher,

e.g. seasonal indicator, 
customary harvest

Conservation 
practitioner

Business owner 
(e.g. fisher)

Decision 
maker

Developing & implementing 
management plans, designing 

conservation networks

Financing new equipment
Responding to changing 

access and resources

Delivering on 
government priorities

Past
Present Future

Melbourne-Thomas, Tommasi, 
Gehlen et al. 2022. ICES Journal 

of Marine Science. fsac228



Abstract (longer term)

Strategic (approx. decadal)

Tactical (shorter term)

Western concept of decision 
making and futures

Example Indigenous 
concept – cyclical time

Past Present Future

Individual 
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community
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Conservation 
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maker
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