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‘Astounding’ ocean temperaturesin
2023 intensified extreme weather, data
shows

Record levels of heat were absorbed last year by Earth’s seas, which
have been warming year-on-year for the past decade
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O Cyclone Freddy, the longest-lived cyclone ever recorded, battering Blantyre in Malawi last year.
Photograph: Thoko Chikondi/AP

“Astounding” ocean temperatures in 2023 supercharged “freak” weather
around the world as the climate crisis continued to intensify, new data has
revealed.

A year of record-breaking ocean temperatures
Daily average sea surface temperature, 1979-2024

Temperatures at record levels
every day since 4 May 2023

2024

>1C M

20.5C

Each grey line represents a year
between 1979 and 2022
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Temperatures measured between latitudes 60° North and 60° South

Source: ERA5, C3S/ECMWF



Diverse connections, values, needs, knowledge




News media
Official websites

Family & friends Technical assessments

Advocacy groups

Social media

» Stock assessments
» Management strategy evaluation
» Risk assessment

» Marine spatial planning etc
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Information

Tipping the balance and

risk

for risk perception? Falat

Information
and

risk Potential benefits

perception

Perceived costs



There are lots of seesaws to balance...
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An evolving toolkit to meet the challenges

Al and machine learning Knowledge co-production

Integrated ecosystem

assessment Knowledge brokering

Digital twins/
virtual worlds &

Indigenous knowledge
and science



Knowledge co-production

Co-developing decision
support tools




Co-Design Co-Development

Setting joint Working alongside
research agendas, clients, stakeholders and
research questions collaborators to produce

and planning new knowledge to solve

implementation a particular problem

Co-design Co-development Co-delivery

Fleming, Bohensky, Dutra, Lin, |r :
Melbourne-Thomas, et al. 2023. X ]

Climate Services 30:100364.



Fulton, van Putten, Dutra, Melbourne-Thomas, et al. 2020.

Adaptation of fisheries management to climate change
Handbook, CSIRO, Australia.

Adaptation of

fisheries management
to climate change

HANDBOOK M

NOVEMBER 2020



Knowledge

brokering

Engaging with
stakeholders &
rightsholders
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Sea Chan e Co-developing pathways to mitigate and adapt to a
g changing climate for fisheries and aquaculture in Australia CENTRE FOR MARINE SOCIOECOLOGY

State-based Climate Change
Report cards Sharing Stories
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Two-way @:([ E@
knowledge

exchange

Community of
Practice

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?

Co-develop
Adaptation
Pathways
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Seafood Climate Change <.
K”°5“§§§§s§aps =" = | CSIRO Adaptation
Industry climate change Assess Handbook
questions collated, Adaptation
characterized & Agility
answered

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



Digital twins/
virtual worlds

Social influence

modelling &




What is a social influence model?

Representation to guide
decision making

Virtual world

Real world Condie et al. 2021 Scientific reports, 11 %



Agent-based
bounded-
confidence
network
model
developed in
netlogo

Condie et al. 2021 Scientific reports, 11

Influenced by
external events

No influence where opinion
separation exceeds the
confidence threshold

Higher influence individuals

(larger icons) modify the
opinions of lower influence
individuals (smaller icons)



Indigenous knowledge
and science



Abstract (longer term)

Strategic (approx. decadal)

Tactical (shorter term)

Delivering on
Decision government priorities

maker B
Financing new equipment

Responding to changing
access and resources

Developing & implementing
Conservation management plans, designing
practitioner conservation networks

Business owner
(e.g. fisher)

Melbourne-Thomas, Tommasi,
Gehlen et al. 2022. ICES Journal
of Marine Science. fsac228
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Close (somewhat important

— feels more ‘distant’ in time) Abstract (longer term)

e.g. meeting a researcher, Strategic (approx. decadal)

Closer (culturally important Tactical (shorter term)

— more immediate in time)

e.g. seasonal indicator, ! ecic Delclverm'gt'on
ecision overnment priorites
customary harvest PEEERET G W W W— government. prionmes

|
| nELEl Financing new equipment

Responding to changing
access and resources

Closest (personally important
— always feels recent)

Individual
or

: Business owner
I (e.g. fisher)

e.g. death of a loved one, community : Developing & implementing
colonisation I Consgtjvation management plans, designing
: practitioner conservation networks

Future

Present Future
N
/

Western concept of decision
making and futures

Example Indigenous
concept — cyclical time



RISK and UNCERTRINTY
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WORLDVIEWS

Ask: What worldviews do | identify with?
Then: What risks make sense in my worldview?

What risks make sense for other worldviews?

POS\TIONRALITY

Ask: What positionalities do | occupy now and
at other times?

Then: How does where | stand affect my
perception or risk?

What might other people think is risky because
of their situation?
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Le Heron, Le Heron, Hewitt et al.

DISC\ PLINES

Ask: How have | been taught to understand
risk through my education and training?

Then: How does this affect the way | think
about what is risky?

What might people who have been trained
in different disciplines think is risky?
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