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Richard Sanders
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Coordinator of
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MEET THE PANELLISTS

Andrew Watson FRS Carla Freitas Morten D. Skogen Pernille Schnoor
Royal Society Research Senior Researcher, Research Scientist, Senior Researcher,
Professor, Global Systems Marine Biologist, Institute  Ecosystem Modelling Institute Ocean Social Scientist,
Institute, University of of Marine Research in of Marine Research, Bergen World Maritime University.
Exeter Norway, with focus on Former member of the
top predator ecology Danish Parliament

Welcome and Thank You for Joining Us Today



Agenda

@' ceanlCU
About Today’s Format

Brief intro to OceanlCU This webinar is being video recorded

Richard Sanders * Cameras & Microphones have been disabled
* Chat has been disabled

Panellist Presentations

* Andrew Watson FRS: Understanding the current Questions and Answers

state of the global carbon sink * Please email questions at any time during the webinar to:
* Carla Freitas: Whale Carbon Fluxes hello@ocean-icu.eu
* Morten Skogen: Modelling (ask to be anonymous if you do not want your name

the Whale Carbon Pump read out when questions are being addressed
* Pernille Schnoor: Roadmap to Impact * Questions will be directed to the appropriate panellist

by the moderator
* Open discussion around OceanlICU and its * Questions & Answers will be posted on the OceanlCU website

role in the Ocean science landscape by early next week; a link will be sent to you in a post
* |deas for extra activities webinar communication.

* Links to other programmes

Any problems or comments during or
Questions and Answers after the session:

Email: hello@ocean-icu.eu




Climate Change is the single largest issue we face
Fundamentally driven by accumulation of CO, in the atmosphere

~ceaniCU

The EU Green Deal requires us to move to
operating in a carbon neutral way

How does this affect Ocean users?

Need to compensate for
« Direct effects (e.g. GHG production by shipping)

* Indirect effects (e.g. disturbances to seabed C
storage by mining, disturbances to food webs by
fishing or mining)

Integrated |ontan

Ocean | e =

How do they operate? © - Carbon | it

and Obsérvations

ResearCh for the Next.Decade -

How large are these indirect effects?

What can we do to reduce or minimise them?



General Strategy

1. Define current state of C cycle

(provide a baseline) (a)
« Assess future climate driven change
to Ocean C cycle

2. Quantify key processes relevant : :
to these indirect effects T T | |

3. Incorporate key processes into models
+ Evaluate significance N
* Quantify indirect effects

4. Build new tools to support decision making
» Allow Ocean users to estimate C impacts
of industry and fishing

5. Couple these to future fishing

and industrial scenarios
» Estimate industrial impacts on Ocean C cycle




Policy Makers

Industry

Connecting OceanlICU
to end users

OceanlCU will acquire knowledge of
the global carbon cycle to provide
practical tools for policy makers,
regulators and Ocean users

Civil Society

Wider Society




Work Packages (WPs) N cecaniCU

WP1, Management

WP2; The Current State of the Ocean C cycle ]

WP3; Climate WP4; Biological | WPS5; Extraction
Stressors Control processes
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Understanding
the current state
of the global carbon sink

Andrew Watson FRS
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WP2: The Current State of the Ocean C Cycle @'ceanlcu

What do we know, (or think we know)?
Provide a baseline.

1) How much of the CO, emitted by humans to the atmosphere is taken up by the ocean?
« How has this varied in past decades and how much do we expect it to change?

2) What are the mechanisms causing this uptake? How much biology, how much physics?

3) How much do human marine activities affect this the marine C cycle?
« Fishing (coastal and deep sea)?

« For the future: Deep sea mining? Offshore C sequestration?




Where does all the CO, go? S ceaniCU

45%

Stays in the
atmosphere

Fossil fuels

20-30%

— Net Land

vegetation
sink

We emit about 10 billion tons of carbon

as CO, annually.

Between 25% and 35% of this is being absorbed ? 5- 3 5%
by the oceans.

(A comparable amount is absorbed by land :
vegetation, the rest stays in the atmosphere.) 10

Ocean sink




WP2: How much CO, emitted by humans
is taken up by the ocean?

What do we know, (or think we know)?
Provide a baseline.

We want to know more accurately the ocean
uptake, but there are problems:

1. Different observational methods disagree

2. Models disagree with the observations.

¥ ceaniCU




Global Carbon Budget estimates of the ocean sink

Models and
observation estimates

« Ocean model represent
our best synthesis of what
we think we know.

« They disagree with
observational estimates

« The discrepancy is
Increasing
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Ocean carbon synthesis products

Estimates of ocean uptake based on observations
« Enable estimates of ocean uptake

Surface Ocean CO, Atlas (SOCAT)
* In situ, surface ocean CO, measurements
« 33 million CO, values (1957-2020)

Global Data Analysis Project (GLODAP)
* Interior ocean carbon and other observations
* 946 cruises (1972-2019)

13



WP2: How much CO, emitted by humans
is taken up by the ocean? -

-150 fr' 1,{;. - —
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« Review and summarize the existing J R ‘f
. = ! "l 1- ,
ocean-based observational methods g j\ﬁﬁ
. . iR AT
« Compare with independent methods: j*f“»
« Atmospheric oxygen observations T e ao e o

 New ocean inversion techniques

« Synthesize for a ‘best’ estimate
of ocean uptake




WP2: Biological vs physical processes and CO, uptake
What do we know, (or think we know)?

« What is known about the effects of biology
on the ocean carbon cycle and CO, uptake?

« We know that biological processes are
very important in setting the pre-industrial
CO, content of the atmosphere @ ATMosPHERIC cARBON

Deep sea

iy

. @— phytoplankton

Fishing
trawling

Dredging

« Current models (IPCC, global carbon project)
usually assume a ‘steady state’ -
no change in biological fluxes. righerevel

consumers

* |Is this right?

predators

4 i 5 o
remineralization =0 4%as 0
. .

L ary
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sinking of organic matter

carbon sink @
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carbon \
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Infographic created by Szascape Belgium for the GeeanICL Harizor Eurepe project, adapted from Lutz and Martin 2014, Figure 2 A conceptual diagram of marine vertebrate carbon service
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Biological C pump processes
considered in OceanICU

Drilling
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Photosynthesis @
Respiration @
Egestion, decomposition @

1. Marine vertebrate mediated carbon
2. Vertical migration pump

3. Whale pump

4. Trophic cascade carbon

5. Twillight zone carbon

6. Bony fish carbonate

7. Deadfall carbon

8. Biomass carbon
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WP2: Biological vs physical processes and CO, uptake
What do we know, (or think we know)?

¥ ceaniCU

Human marine activities:
Fishing, mining, ....

« Few studies of the impact of
these marine industries on
the ocean carbon cycle.

* Not included in models
of future change.

« Assess their current impact and
their capacity to drive change in
the future.
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Whale carbon fluxes

Contribution of whales to
the biological carbon pump

Carla Freitas, Kjell Gundersen,
Morten Skogen Institute of Marine Research, Norway

28-09-2023
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Whale carbon fluxes

Whale

Pump
Nutrients
N, P, Fe
Mixed Layer
Depth Particulate
matter

Faecal
nellets

Deadfalls




Whale carbon fluxes

Whale

Pump &
Nutrients
N, P, Fe
Mixed Layer
Depth Particulate
matter

Faecal
pe||et5 Deadfalls

Tony Wu




Whale carbon fluxes

Study area: Nordic
Seas

Whale

Pump
Nutrients
N, P, Fe

Mixed Layer
Depth

Particulate




Whale carbon fluxes

aph:
Contents lists available at ScienceDirect
Progress in Oceanography

El [ER journal homepage: www.elsevier.com/locate/pocean

Nutrient concentrations in minke whale faeces and the potential impact on ‘ iy
dissolved nutrient pools off Svalbard, Norway

Carla Freitas ®, Kjell Gundersen *, Lotta Lindblom ¢, Martin Biuw ¢, Tore Haug W h a I e

105 Funchal, Portugal

Wn;mu’e of Marine Research, BO Box 6606 Stak Pu m p
Nutrients
N, P, Fe

Mixed Layer
Depth Particulate
matter

Deadfalls



Whale carbon fluxes

Remaining questions

« Nutrient concentrations change
with diet, season, species?

* Nin urine?

» Totals excreted?

* Minke whale diving behavior?
« Response of phytoplankton?
* N, P, Fe dissolution vs. sink?

« Impact of whales on regional
primary production?

Whale ?

Pump
(202 3- LIRS

Mixed Layer
Depth

?

Faecal
hellets

[-)eadfalls



Whale carbon fluxes

Mixed Layer
Depth Particulate
matter
Faecal
pelle

Deadfalls : All data will be delivered
to carbon models (WP6)
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Modeling the
Whale Carbon Pump

Morten D Skogen & Carla Freitas
Institute of Marine Research, Norway

28-09-2023
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Physical processes regulating primary production & ceanicu

(a)

Wind:

« vertical mixing

Temperature:
« stratification
* metabolic rates
« regenerated production

e ~ * species composition
S e - Light/cloud cover:
; § - 27 _ Nutrient €— ‘; « production rates
— -
2° recycling sooplankton | | £ Total effect of climate
- microbes = - balancing...
- | S0
a [,
©
=
25
IPCC (2014)




¥JceaniCU
The high-latitude spring-bloom ecosystems

Assumed critical factor for
primary production:

Global climate change increases
the ocean temperature giving
increased regenerated
production.

> Increased primary production

26



Whale
Pump

Mixed Layer De

Nutrients

ptf

Particulate

@ceanlCU

Faeces and urine from
whales represent an extra
source of nutrients (N,P)
that will have an impact on
the ocean primary
production.

Using such data as inputs,
we will use ecosystem
models to simulate this
impact and assess its
magnitude/importance.

27



Pelagic fish — capelin,
mackerel, herring, blue whiting Fish boats

Zooplankton -
cal.fin., cal.hyp, cal.gla,krill

(m mm e e e e e e e e — = >

Mesopelagic fish

Biological and physical pumps of carbon dicxide
co, 80000000000000 o
A o o ) S,

0 i o
NS v

patculas

Ocean acidification DMS/DMSP '\, Plankton production/eutrophication Contaminants

~ceanilCU
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@ceanlCU

First step will be to perform two
simulations, with and without
whales excretion inputs, to
simulate the effect from whales
onh the ocean primary production.

150

100

0

Mean annual (2006-2015) depth integrated net
primary production (gC/m2/year) from the
NORWECOM.E2E model
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Roadmap to impact
WP8 | Connecting OceanlCU to Society

Pernille Schnoor
Mary Wisz, Fabio Berzaghi, Mikaela Gomez

28-09-2023
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o) MISSION =
ATLANTIC o\ &

Integrated Ecosystem Approsz

...the comprehensive integrated management of human activities based on the
best available scientific knowledge about the ecosystem and its dynamics, in
order to identify and take action on influences which are critical to the health of
ecosystems, thereby achieving sustainable use of ecosystem goods and services

and maintenance of ﬂzusystem integrity ( NEE‘, 2009)

-

Multiscale!

A tool for
Science
Diplomacy or
vice versa?

This project has received funding from the European Union’s Horizon 2020 reseanch and

rehorzs iy e Ao e and e Reseorth Eaeetic. Agency (EA) oot be hokd ¥ @MISSIONATLANTIC www.missionatlantic.eu




WP8 | Connecting OceanlCU to Society
Part of this WP:

* Identify gaps, synergies and opportunities among policies
to protect and enhance the biological carbon pump.

« Assess uncertainties in decision making processes,
such as the influence of power plays and decision silos.

WPp2 & c - C pH ﬁ - 5 LY
wpa WP3 : i
WP7 (éi;é ywm e (:Ej Eh 5 @* 5
E Z - ~
WPE  WPS +C T o -
WP1 wWpP2 WP3 WP4 WP5S

k WORLD
# MARITIME
UNIVERSITY

Contribution. Development. Impact.

WP6

~ceaniCU




Integration of science
in policy is still not
sufficient

WORLD
# MARITIME
UNIVERSITY

" Contribution. Development. Impact.

"The newest proof that we must do more in
science-informed policy making is the recently
concluded climate COP27. In spite of being
informed by the freshest edition of IPCC's
assessment reports, parties failed to adopt
bold language in relation to the need for
peaking of global emissions by 2025 or taking
decisive path to phase out fossil fuels globally.
This shows that integration of science in policy
making is still not sufficient."

Jan Dusik, Deputy Minister of Environment of Czech
Republic and Head of the Czech Presidency Delegation
to COP27




Roadmap to impact
Science-to-policy disconnect

¢ \3 WORLD
‘Ris| MARITIME
ety UNIVERSITY

" Contribution. Development. Impact.

Linear process

Policy -

Conventions &
agreements

~ceanilCU
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Roadmap to impact

Science-to-policy

Science

Scientific evidence

M- wnm.n
1Y mARITIME
AL/ UNIVERSITY

Contribution. Development. Impact.

Decision making processes/forums
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Conventions & agreements - policy

Paris Agreement
Convention on
Biological Diversity
UN Fish Stocks
Agreement

UN High Seas
Biodiversity Treaty
Convention on
Biological Diversity
Law of the Sea
Convention

36



On 1 November 1967, Malta's Ambassador to the
United Nations, Arvid Pardo, asked the nations
of the world to look around them and open their
eyes to a looming conflict that could devastate
the oceans, the lifeline of man's very
survival. In a speech to the United Nations
General Assembly, he spoke of the super-Power
rivalry that was spreading to the oceans, of
the pollution that was poisoning the seas, of
the conflicting legal claims and their
implications for a stable order and of the rich
potential that lay on the seabed.

TO WHAT EXTENT HAS THE OCEAN
BEEN INTEGRATED IN THE -
INTERNATIONAL CLIMATE CHANGE "’f"“" Sliel 0”“3".”.‘65 o

climate change mitigation good

DOIYERSITY (ONYENTION CARTAGENA PROTOCOL WAGOTAPROTOCDL COUNTRIES

The First Global Integrated
Marine Assessment

WORLD OCEAN ASSESSMENT 1

REGIME? enough for the ocean?

The Glasgow COP the “Ocean for Climate” Declaration ® @

The historical mandate fo integrate the ocean in all endorsed by more than 100 civil society b@

areas of work under the United Nations Framework ~ °rganisations - NGOs, scientists, = =

Convention on Climate Change (UNFCCC) at Compailies aGUEEiaRonds

the Glasgow COP in November 2021, and the 9rganisations. s moml!satw .

O e : ocean community has paid off WM WoRLD
cean-Climate Dialogue at the to the ocean being mentioned DIETY s

UNFCCC Intersessional Meeting at Bonn in June preamble of the Glasgow Pact, .. Contribution. Development. Impact. oo

2022 “the importance of ensuring the integrity



@ceanlcu

Understand

Network beyond
policymaking

scientific circles

@n Question the
.;. questions

Become bilingual in
science and policy

No agreed way of

t k - h —am plan for Contextualise,
- m early provide options
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We need to rethink policy impact models

Research-policy relations

1. Research

2. Research

3. Research

4. Research

é PO"C"'F

€= Dolicy/politics

->

k WORLD
# MARITIME
UNIVERSITY

Contribution. Development. Impact.

Policy

e Policy

From Boswell &
Smith, 2017

¥ ceaniCU

Supply-model

Political power shapes knowledge

Research knowledge and governance are
co-produced through an ongoing process

Politics only selectively appropriates and
gives meaning to scientific findings



We need to rethink policy impact models
The co-production model

~ceaniCU

This model requires
quite resource-intensive

methodologies, as well
Research Policy as forms of expertise
that are not necessarily

available across
disciplines.

k WORLD
# MARITIME
UNIVERSITY

Contribution. Development. Impact.




We need to rethink policy impact models @ceanlcu
The ‘cultural-gap’ model

Research

WORLD
# MARITIME
UNIVERSITY

Contribution. Development. Impact.

é ie Policy

Viewed from ‘inside’ of each system, the
other remains a ‘black box’.

Science operates according to a binary
code of true/false. It defines relevant
communication based on whether it is
concerned with establishing truth claims.
The political system selects and gives
meaning to communication based on its
relevance to the pursuit of political power
and the capacity to adopt collectively
binding decisions.




Policy-making

IS messy

@ceanlcu

“Often forgotten is that policy-
making is messy. Although a
tidy, analytically driven cycle of
policy-making might seem
logical to scientists trained in
the tradition of hypothesis
generation and testing, policy-
making is instead a networked
process in which scientific
evidence is only one of many
inpUtS.” P. Gluckmann, 2016

- wnm.n
Ridl| MARITIME
el UNIVERSITY

' Contribution. Development. Impact.
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Questions?
hello@ocean-icu.eu
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REGISTER FOR THE 2" WEBINAR JceaniCU

Understanding Oce

Fish Carbon

HOSTED BY
THE MARINE INSTITUTE

ek
23 November | 2PM CEST ey
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Understanding Ocean Carbon

Visit ocean-icu.eu | hello@ocean-icu.eu
Stay up-to-date with the latest news ¥ in £3
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