Day 4 — What to do

- (Videos on TRIS buffers and calibration)
- CO2sys

- Video on radioecology

- Lecture on policy (Virtual)

- Lecture on communication

- Country slides and continued discussion
- Participants presentations



Ocean Acidification

i MIERMS T ol | LM
|ﬁtﬂﬂ1?ﬂlﬂl:'lal COMBAT OCEAN ACIDIFICATION
Coordination Centre

ALLIANCE
OA-ICC

Basic Training Course on Ocean Acidification
9 - 13 September 2024
EVT12205463

hosted by
United Methodist University (UMU)

Science communication as a tool
to address ocean acidification




Urgency

"I want you
to actasifyour

house is on fire.

Because itis."
- Greta Thunberg

Sustainqbly
o MOTIVATED




Law of instrument

COP26 is just 'blah

blah blah' and won't
lead to real change




A fallure to communicate?

Tim Minchin

The idea that (...) the science of anthropogenic global
warming Is controversial i1s a powerful indicator of the
extent of our failure to communicate.



A fallure to communicate?

Scientists are
sometimes poor
communicators...

... and nerds



Efficient communication...
... a heed for a new strategy

OCEAN ACIDIFICATION

Natural Sciences

Information

Stakeholders

Science supply paradigm



Efficient communication...
... a need for a new strategy

Information
[e.g. Global changes]

AN

Needed Change  More polarization

[e.g. cut carbon dioxide emission]

(Dupont & Fauville 2017)



Blueprint for revolution

BLUEPRINT
REVOLUTION

< HOW O OSE

=" LEGD MEN

TECHNIDUES

OVERTHROW

CHANGE THE WORLD -

SROJA POPOVIC

Same approach to ocean?



1. Focus on value

B chaos

Societal
values

Zone of complexity

Jowmnal of the Marine Biological Association of the United Kingdom, page 1 of 2 © Marine Biological Association of the United Kingdom, 2015
doiz10.1017/50025315415000193

Bird is the word - on the importance of
ethical and effective scientific
communication

SAM DUPONT‘, GREGORY PUNCHER® AND PIERO CALOSI®

amll Consensus

- Scientific T
uncertainties



2. Connect with the issue
through physical experience

Dupont (2017) |1 am the ocean — arts and sciences to move from ocean literacy to passion for the
ocean. Submitted IMBA UK



Case study 1: Shrimp tasting

Why: Increase citizen
willingness to change




Soclety relevant science




Stepl: soclety relevant science

Journal of Shellfish Research, Vol. 33, No. 3, 857-861, 2014.

FIRST EVIDENCE OF ALTERED SENSORY QUALITY IN A SHELLFISH EXPOSED
TO DECREASED pH RELEVANT TO OCEAN ACIDIFICATION

Appearance

SAM DUPONT.'* EMILIE HALL.? PIERO CALOSI** AND BENGT LUNDVE? 4.2

' Department of Biological and Environmental Sciences, University of Gothenburg, 566 Kristineberg,

Fiskebdickskil 45178, Sweden; *Scheol of Marine Science and Engineering, Plymouth University, 4 .1

Plymouth PL4 8AA, UK; > Département de Biologie, Chimie et Géographie, Université du Québec a S p H 8 0
Rimouski, Rimouski QC G5L 3A1, Canada; *The Sven Lovén Centre for Marine Sciences—Kristineberg, 4

University of Gothenburg, 566 Kristineberg, Fiskebdckskil 45178, Sweden

3.9

— — pH75

Taste Texture



Step2: make some noise

Ocean acidification can alter
the taste of shrimps

“Ocean acidification is often referred as the

silent storm because you can t see it, you can't
hear it, and you can 't smell it, but our research
suggests that you just may be able to taste it.”

GOTEBORG
UNIVERSITY




tep2: make some noise

cience Daily News :t‘ Enter Search Term ﬂ hDvd.NCED}‘

L \IVVNY news

News Home Hot Topics Categories From the Magazine Sciencelnsider ScienceShots Sifter About Us

SCIENCE JOURNALS CAREERS MULTIMEDIA COLLECTIONS

News > Climate > Less tasty shrimp, thanks to climate change

SCIENCESHOT

Stimulate research:
- China
/ - USA
=4 - Chile

Less tasty shrimp, thanks to climate change POWER SHFT
S BT 'SCIENCEANDTHE| . - etC
44Tl CONGRESS |

By Puneet Kollipara 19 December 2014 4:45 pm 91 Comments

Climate change won't just harm marine life—it could also affect how it
tastes. A new study finds that as oceans become more acidic—thanks

S




Step2: make some noise

,/" B3 shrimp taste acidification -... xt+

€ & https

oogle.no/search?q=shrimp+taste+ acidification&ic=utf-8&oe-utf 88 | - shrim

A Plos One [ Dragon Ball Z Dbz Ho... $8# Screen Recorder| Scre... {15 Pourquoi une pomme... B The KVA Fund - TheS... -% E-mail in mobile unit

GO 8[6 shrimp taste acidification i n

Webben Videor Nyheter Bilder Kartor Fler = Stkverktyg

Ungefar 87 100 resultat (0,39 sekunder)

Ocean acidification can alter the taste of shrimps - University ...
science.gu.se/. /ocean-acidification-can-alter-the-t... = Oversatt den har sidan
Qcean acidification can alter the taste of shrimps. News: Dec 29, 2014. A recent
scientific study published in the Journal of Shellfish Research demonstrates that

Study shows rising ocean acidification likely to cause shrimp ...
phys.org > Biology » Ecology ~ Oversatt den har sidan

Joddkdo o Betyg: 3.7 - 14 réster

23 dec. 2014 - All of the shrimp were cooked by professional chefs and fed to volunteer

shrimp lovers who rated the shrimp on how well they tasted

Ocean acidification affects the flavour of shellfish, study ... I / .\/ G l l I
www.dailymail.co.uk/.../Climate-change-leave-pra... - Oversétt den har sidan

22 dec. 2014 - Climate change will leave a sour taste in our mouths - literally: Study

Biologists put shrimp into tanks of sea water with pH 8 and pH 7.5 levels

Tasting Ocean Acidification | Ocean Currents

blog oceanconservancy.org/. /tasting-ocean-acidif . ~ Oversatt den har sidan
15 jan. 2015 - Ocean acidification didn't affect texture at all, but it significantly hurt the
shrimps’ appearance and taste scores. Shrimp raised under regular ...

bad-tasting shrimp - Los Angeles Times

www latimes com/_ /la-fi-mh-badtastina-shrimp-2_ ~ Oversétt den har sidan

Y | HERE |

Yepes CTOo NeT KpeBETKN CTaHyT
HEBKYCHbIMU

Texcr: Ara FoBoposa/infox.ru

1/8 14:41:10 sEES: NOE

SIEBWILEFERRZIR

rpynna yueHbix u3 Benuko6puTanuu, KaHagel W Lseumy npuwna K
BbIBOAY, 4TO B Gyaywem (k 2100 roay) KpeBeTKM CTaHyT MeHee
BKYCHbIMA. TPUYMHOM YXYAWEHUA WX BKYCOBBIX Ka4qecTs, CHMTalOT
aBTODbI, CTAHET [I06aNbHOE NOTENNeHe KIMMATa U MOBBILIEHHE YDOBHS
KMCTIOTHOCTH MMPOBOrO OKeaka.




Side note: think it through !

Appearance

Non-locals

Taste Texture

Control OA =—(0OW OWA

Locals

Taste

Appearance
45

m CoONtrol

e ) c— O\

OWA

Texture



Step3: Implement & Evaluate

CEl P _—

CeCAR

“People have to SAGRIFICE a
little bit of their short term
SELF-INTEREST 0 help the
world b JETTER PLACE
for the long term. And hows
you get PEOPLE (o do thaty I
think, is the MPORTANTS
RESEARCH that can be done. S8

# 7 SCIENCE
= FESTIVAL I Erey SN

G O T H E N B U R G 4 S W E D E N NOVEMBER 20-22 | 2017 AHAFESTIVAL SE CHALR

Evaluation: Are you willing to take a pledge for the
environment? Interview after 6 months

CENTRE FOR COLLECTIVE
ACTION RESEARCH

world be

or the lo
L et PE




Case study 2: | am the ocean

Henrik Wallgren ar musiker, allkonstnar och aventyrare.
Han arbetar med musik, film, teater, som foérfattare,
tidningskronikér med mera. Henrik har samarbetat med
TILLT kring en rad olika utvecklingsprojekt av olika langd
och innehall.

Sam Dupont &r forskare vid Institutionen for biologi
och miljévetenskap vid Géteborgs Universitet. Han
forskar framfér allt pa den 6kade manskliga aktiviteten
pa de marina ekosystemen.

Henrik Wallgren Sam Dupon;c

No limit:
think out of the box




Tim Minchin

Please dont make the mistake of thinking the arts and
sclences are at odds with one another. That IS a recent,

stupid, and damaging idea.

(...)

The arts and sciences need to work together to improve
how knowledge Is communicated.



Day 1: magic and the blue pill




Day 2: Fish for ideas




Different audiences

1 LIFE BELOW
WATER

~




Designing a (biological) experiment?

1. What is your question? Your hypothesis? } Why? What? -

2. How can | test this?
- What is the best model? } Who?
- What are my limitations? ‘

- What are the best endpoints? New?
- HOW?  pjjot studies

- What are the best design/stats? ,
Collaboration

- What are my controls?

- etc.

Can | REALLY answer my question with the collected data? } Evaluation



3 key aspects to consider

What Is the IMPACT?

Audience Method

Message



1. The audience

v" Different cultures / langages

v' Different needs

Need to build some mutual understanding and trust

Scientists

Citizens  Journalists




What does a journalist want?

THE SACRAMENTO BEE ... Oysters at Risk From Ocean Acidification, as
Are Farmer Livelihoods | Commentary

Viewpoints: Ocean s s o s ssos rroaut
acidification threate: s yum ROLL CALL

California S in e |
By Terry BOISE STATE  yifying so- 1(eW Can \
i PUBLIC RADIO a5 D€ %& )
With Climate Change, No Ha==" O‘]Stets &\ %"\\

Originally published on Fri June 42(13@»/ n
l ......... I-ii e {lca‘lo “ : -

Ocean Acidification Eats Oysters

| Hits Home at Bill Dewey’s Dabob Bay Farm

Home /

may struggle to build shells as
carbon dioxide rises Wednesday, March 13, 2013

4 ; ) by MATT KETTMANN (CONTACT
Ocean acidification could hamper larvae's growth = ¢ )

Stories



What does a policy maker

want?

ISIONS

Solutions... to take dec



What IS a citizen?

Alarmed Concerned Cautious Disengaged  Doubtful Dismissive
Sept.
2012 25% 8%
n=1,058
£ »
Highest Belief in Global Warming Lowest Belief in Global Warming
Most Concerned Least Concerned
Most Motivated Least Motivated

(6 Americas)

Chose your fight...



2. The method

v' Formal education

v Informal education / Outreach / Communication

v’ Scientific literature

v’ Talks

v Meetings

v' Internet / Social Medias
v’ Press

v' Art
v' Documents Need to be

v Ambassadors adaptated to your
v ete audience !



Example: social medias

Computers & Education 82 (2015) 60-73

Contents lists available at ScienceDirect

Computers & Education

journal homepage: www.elsevier.com/locate/compedu

Can Facebook be used to increase scientific literacy? A case study of @Cmmﬂ(

the Monterey Bay Aquarium Research Institute Facebook page and
ocean literacy

G. Fauville ", S. Dupont °, S. von Thun ¢, J. Lundin ¢




3. The message

v Simple
v Adapted to the audience
v" Accurate (no over-simplification)

@.PLOS | ONE

Simple Messages Help Set the Record
Straight about Scientific Agreement on

Human-Caused Climate Change: The Results
of Two Experiments

Teresa A. Myers', Edward Maibach'*, Ellen Peters?, Anthony Leiserowitz®



Psychology: Ostric

Wisconsin Agency Bans Talk of

Climate Change

State treasurer convinces commissioners to pass the rule

ClimateWire

April 10,2015 | By Evan Lehmann and ClimateWire

The state treasurer in Wisconsin declined to
explain his views about climate change a
day after leading the effort to ban a small
state agency from talking about rising
temperatures.

The ban approved Tuesday sharply divided
elected officials overseeing the obscure
Board of Commissioners of Public Lands,
prompting the only Democrat on the three-
person panel to say it symbolizes "a very
dangerous trend"” in state politics.

The restriction, approved by a 2-1 vote,

nratante 10 otaff marmhare at tha BODT fram

The restriction, approved by a 2-1 vote, prevents 10
staff members at the BCPL from communicating
about climate change, including about its potential
impacts on 77,000 acres of state timberland. The
‘board uses the income from it for public education
projects.

Credit: Tori Rector/Flickr




Damn you evolution !

:' frontiers
in Psychology

et

Why People Harm the Environment
Although They Try to Treat It Well: An
Evolutionary-Cognitive Perspective
on Climate Compensation

Patrik S6rqvist'*r and Linda Langeborgzr

v"Humans are social animals
v" Natural selection to compute and seek social balance
v" Apply this heuristic to environmental issues
v One “good” action balances one “bad” action
(I recycle plastic so I can fly)



Catastrophisms

Subscribe  Findajob Signin Search v I International edition v
Guardian I e
o e “ [
News Opinion  Sport Culture Lifestyle More~ Gual‘dl an

Environment > Climate change Wildlife Energy Pollution

Climate change We have 12 years to limit climate change
catastrophe, warns UN

Urgent changes needed to cut risk of extreme heat, drought,
floods and poverty, says IPCC

Overwhelmed by climate change? Here’s what you can do

Jonathan Watts Global
environment editor
Mon 8 Oct 2018 07.23 BST

f v @ =
17562 most viewed
& Khashoggi killing: Trump says

.3 Saudi crown prince could
have been involved

2syndication.com...



Psychology of change

Morality, fear, shame,
etc.

Drive a positive
attitude toward
change and a
commitment to
change (empathy,
solution, etc.)

Miller 1999

8 Alexander’s rat park




Anger and change

IAM |
"HOW DARE YOU?” reta

GRETAEFFEKTER PA SVENSK MILJO- OCH A FORCE OF NATURE
KLIMATOPINION

SVERKER C JAGERS, SIMON MATTI,
HENRIK OSCARSSON OCH SARA PERSSON

v'No...



Climate anxiety

Comment r

Climate anxiety in young people: a call to action EEI®

Climate change poses a major threat to human hottestever recorded. To compensate, the lifetime carbon  rublished online

- . . . . P P September 9, 2020
health. Emerging studies are elucidating the physical dioxide emissions (or carbon budget) of the average it ot o 1010167
health effects of climate change, such as increased young person today will need to be eight times less than  sas42-519612030223-0

rates of heat-related illnesses and infectious diseases  that of their arandparents to restrict alobal warming to

v"Negative effect on health
v" Preclude actions



Why communicating science?

v Not everyone needs to be a communicator
v It is important BUT think about yourself too

v So if you do it... do it well (real impact)

v IT IS FUN, REWARDING, CREATIVE
and PASSION CAN LEAD TO CHANGE



Not a hobby... a real research
topic

CENTRE FOR COLLECTIVE ACTION RESEARCH

o,
CeCAR<
Social dilemna:
\RE OF PR
- Action, acceptance and compliance

linked to psychological factors, values,
@ beliefs, norms, policy-specific beliefs,
é? freedom, fairness, effectiveness,

&

personal outcome, trust and
reciprocity, etc.




Communicating ocean science

1st evaluation
Culture, needs

Why? » Who?”» 4 What? » How? ™ 2nd evaluation

|

Communication is a science !

and... no real (tested) strategy yet



Applying the framework
Training In Costa Rica (2023)

—

3

Design, implementation, and evaluation of activities for
policy makers, journalists, school, citizen (art event)



Different recommendations / communication to different
regions (ethic, priorities, actions)

Development Index Carbon footprint per capita

Different regions = Different responsabilities = Different priorities



Different recommendations / communication to different
regions (ethic, priorities, actions)

v' Developped countries High responsability (CO,, colonialism, etc.)
Democracy, trust in authorities, etc.

' Mitigation (society, individual), Adaptation,
support development and science
Priority: ”"Local” communication

v’ Less developped contries  Lower responsability, higher vulnerability,
corruption, low trust, need development

l Societal development + local adaptation science
Priority: “Global” communication




In what context OA is the best story?

Developped countries

Why? Who? How? What?

Research money

Local press Responsability

Mitigation Citizen (change/acceptance) =) Social medias mmmmm) Need to change
- Reduce emission mmmmm) Policy (legislation) etc. Give back
- Capture carbon Industry (change practices)

Adaptation No need for new science !

- Conservation
- Restoration
- Societal adaptation



In what context OA is the best story?

Developping countries

Why? Who? How? What?

Research money
Consequences for
Mitigation N Inte.rnatlon-al Press vulnerab!e.
. Coastal communities mmmms)  Social media mm==) communities
- Reduce emission ) policy (legislation) : i
- Capture carbon y\les Policy arenas Need for support
for development
Adaptation

- Conservation
- Restoration
- Societal adaptation



Conclusions

Science of climate change Is strong
Some solutions are available

AN

Not enough meaningful actions
Miscommunication and lobbying (even from scientists)
Inefficient and disorganized science communication

A NI

v Development and implementation of a blueprint for ocean
revolution: targeted, efficient, action-driven and evaluated
communication strategy



F Our extended forecast includes
global warming & the cabactrophic

end of the humanrace. Bul for the
weekend,ils loskmg like cunny skaes,
mild temperdtures, & a general apathy

towarl envirevimental Concerns.

Thanks
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