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Triple crises

e Climate

Biodiversity

* Food




Triple crises The Ocean = our Greatest Ally & ceanicu

. Climate m==) Cycles and stores carbon,
regulates climate, offers coastal protection

*Biodiversity mms) Rich in Biodiversity (most is undescribed)

Food mmw) Fisheries and aquaculture




Triple crises The Ocean = our Greatest Ally & ceanicu

e Climate > Cycles and stores - s@
regulates clim~- «Q/
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Million tonnes

Thousand sequences

Million passengers

Our growing population is moving into the ocean.
Blue economies and/or sustainability?

¥ ceaniCU
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The benefits of co-locating management objectives

Article

@ceanlCU

Number of goals
s ' MPAs 3 2 1

Protecting the global ocean for biodiversity,
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« Effective ocean protection can yield climate,
biodiversity and food security benefits, but where
are the most important areas to protect? How do
key climate and biodiversity areas overlap in
space and time?

|™ Check for updates Jane Lubchenco"
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a, Priority areas to achieve 90% of the maximum benefits for one (yellow), two (orange) and three (red) simultaneous conservation objectives (biodiversity
conservation, carbon stocks and food provisioning). Existing fully protected areas are shown in light blue. b-d, Cumulative co-benefits for each goal under
asingle-objective prioritization of biodiversity (b), food provisioning (c) and carbon (d). The blue bar in the benefit curves denotes the current 2.7% of the

global ocean thatis included in fully protected areas.

Image: (Sala et al., 2021)




Management Tools to help: & ceaniCU
Area Based Management (ABM)

ABM= reqgulation of human activity in a specified area to
achieve conservation or sustainable
resource management objectives
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« Marine protected areas (MPASs)
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« Marine spatial planning (MSP)
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Orbach M, Karrer L. 2010.
Marine Managed Areas:

 Environmental Impact Assessment (EIA)  wna, iy, sndwinere, scence ana

Knowledge Division, Conservation
International, Arlington, Virginia, USA
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COP 15 7/ CP-MOP 10 / NP-MOP 4

Ecological Civilization-Building a Shared Future for All Life on Earth
KUNMING —= MONTREAL
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Fajsll
Area Based Management plays a central role in delivering
The Kunming- Montreal Global Biodiversity Framework




¥ceaniCU
Kunming- Montreal Global Biodiversity Framework (GBF)- 23 targets

https://www.cbd.int/gbf/targets/

Reducing Threats

Target 1 : All areas (eg. the entire territory of each country) are to be under
effective spatial planning to bring the loss of areas of high biodiversity
importance close to zero by 2030

Target 2: By 2030 at least 30% of degraded areas (land, inland waters and sea)
are under effective restoration

Target 3: 30 % in protected areas (e.g. Marine Protected Areas)
Target 4: Management action to halt extinctions

Target 5: Harvest and trade of wild species is sustainable, safe and legal, while
protecting and respecting the needs of indigenous peoples and local communities

Target 6: Manage, eradicate, control and prevent invasive alien species
Target 7: Reduce pollution risks

Target 8: Minimise climate change and ocean acidification impact- bolster
nature based solutions and ecosystem based approaches


https://www.cbd.int/gbf/targets/

Rationale for MPAs & ceanicu

« MPA= any area of the intertidal or subtidal terrain, together with its overlying water and
associated flora, fauna, historical and cultural features, which has been reserved by law or
other effective means to protect part or all of the enclosed environment. - IUCN

« MPAs benefit nature and people.

« Removal of sources of impact leads to improvement of the system over time (unless damage is
irreversible).

Pexels. Retrieved from
https://www.pexels.com/ph
rwater-photography-of-fi



How much is under protection? @ceanlcu
Percentofthencéancnvered prOtECtEd planEt ocean.net
by marine protected areas AbOUt 8.]6 percent as Of 8 Dec 2023

Marine Protected Areas
Growth in marine protected area coverage

- Over the last several years the number and spatial extent of MPAs have increased rapidly.
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All images retrieved from: Protected planet.net


http://www.protectplanetocean.org/collections/introduction/introbox/globalmpas/introduction-item.html

Considerations for MPA success from Convention on Biological Diversity
scientific, governance and management challenges

@'ceanlCU
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But ecological performance depends on ..

STAFF BUDGET
e e

only J%

of monitored MPAs have positive impacts,
with fish biomass levels 1.6 times higher
on average than in non-MPAs areas

MPAs with sufficient staff and

an adequate budget
Staff and budget capacity .,
were the lwo strongest Nasy3x

management predictors for

differences in fish biomass. B £t T
than
MPAs with
HBWWER A_ inadequate
£ budget and staff

of MPAs have O, of MPAs have an
sufficient staff llllly ‘ A adequate budget
capacity

Gill et al 2017 Nature doi:10.1038/nature21708

@'ceanlCU

“Paper parks”
do not help.

Effective
management
is essential
e.g.

staff,
monitoring,
resources,
enforcement

14


http://www.nature.com/nature/journal/vaop/ncurrent/full/nature21708.html
http://www.nature.com/nature/journal/vaop/ncurrent/full/nature21708.html

Biodiversity Beyond National Jurisdication Agreement- @'ceanlcu
Article 7- General Principles & Approaches -

(f) An ecosystem approach;

(g) An integrated approach to ocean management;

(h) An approach that builds ecosystem resilience, including to adverse effects

of climate change and ocean acidification, and also maintains and restores

ecosystem integrity, including the carbon cycling services that underpin

the role of the ocean in climate;

(i) The use of the best available science and scientific information:;

(j) The use of relevant traditional knowledge of Indigenous Peoples and
local communities, where available; e T ——— o

Ly




Carbon stored for at least 50 years &
showing EEZ boundaries

30% x 2030?

How do we
palance
vrotection of
niological
carbon pump,
biodiversity,
and fisheries?

50-year carbon seq. rate (kiC/year) NN

0.1 1 10 100 1000

Berzaghi et al., submitted

16



Managing ocean spaces
for biodiversity, climate
and people: meeting
multiple objectives

* Science to support decisions?
* Dynamics in space and time?
* Management?

* Co-location of biodiversity,
climate and food security
benefits?

* (Capacity sharing and building?

* (Governance, policies, regulatory
and non-regulatory options

e (Conservation finance

e others...

Connecting All On Our Incredible Blue Planet s
22 November —12 December 2023 VIRTUAL
b -

OCEAN

cop28oceanpavilion.vfairs.com

PAVILION

Managing and protecting ocean spaces
for climate, biodiversity and people by 2030

12 December 2023

12:00 to 13:30(CET)

MODERATOR

//

Pernille Schnoor Professor Mary S Wisz Dr. Richard Sanders Dr. Patrick Lehodey
Senior Researcher, World Maritime Professor of Marine Science, OTC Director, Senior Climate Fisheries
University, Sweden and former , World Maritime University, NORCE, Norway Scientist, Mercator Ocean
member of the Danish Parliament Sweden International, France

Dr. Marinez Scherer Dr. Natalya Gallo Dr. Fabio Berzaghi
General Coordinator, Ministry of Department of Biological Senior Researcher.
the Environment and Climate Sciences, University of Bergen, World Maritime University,
Change of Brazil Norway Sweden
¥ ceaniCU
Understanding Ocean Carbon
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Understanding Ocean Carbon

The Science we need to
evaluate role of MPAS
in the Ocean C cycle

Dr. Richard Sanders
NORCE

el OceanlCU is co-funded by the European Union, Horizon Europe Funding Programme for research and innovation
O Linder grant agreement No.101083922 and by UK Researc h and Innova tion
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Current perspective is that biological and coastal C cycles are unaffected by human activity




Key Issue

@ ATMOSPHERIC CARBON

Dechieen Drilling
lT mining
Fishing
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CARBON BURIAL Understanding Ocean Carbon

Infographic created by Seascape Belgium for the OceanICU Horizon Europe project, adapted from Lutz and Martin 2014, Figure 2. A conceptual diagram of marine vertebrate carbon services | Version 1.3

~ceanlCU
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What is a Marine Protected Area?

* The purpose of an MPA is to
protect marine ecosystems ___
from human activities or THE PAGIFIC AND INDIAN OCEANS

E.g commercial
fishing, aquaculture, mining,

« MPA serves as a retreat or a
safe zone for predators and
other important species that
live both within the MPA and
in nearby areas,

From www.britannica.com

* Helps to reinforce and
stabilize the structure of
the ecosystems they inhabit.



https://www.britannica.com/technology/commercial-fishing
https://www.britannica.com/technology/commercial-fishing
https://www.britannica.com/topic/aquaculture
https://www.britannica.com/technology/mining
https://www.britannica.com/science/ecosystem

So Question becomes

What effects do key processes in the ocean that MPAS
regulate have on Ocean C cycle

¥ ceaniCU

Fishing,

* Bilomass extraction

* Ecosystem restructuring
* Deadfalls

Mining, Trawling, Dredging and Drilling
* Sediment Generation



https://www.britannica.com/technology/commercial-fishing
https://www.britannica.com/technology/mining

¥/ ceaniCU

Less fishing on cod FISHING More fishing on cod

llustrative concept on how an alteration in fishing pressure (black arrows) may result in disturbance of the Ocean carbon flux. Left figure: Cod grazing on herring, herring grazing on zooplankton,
Difference in grazing pressure is represented by the size of the box. Right image: Cod grazing on herring, herring grazing on zooplankton. Difference in grazing pressure is represented by the size of the box. 23
High fishing pressure may cause a higher disturbance in the food chain resulting in a lower amount of zooplankton available to contribute to the burial of atmospheric carbon . CC BY-NC-ND 4.0 DEED
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3 RESEARCH ARTICLE ENVIRONMENTAL STUDIES

Estimating global biomass and biogeochemical cycling of marine
fish with and without fishing

DANIELE BIANCHI , DAVID A. CAROZZA , ERIC D. GALBRAITH , JEROME GUIET ,AND TIMOTHY DEVRIES Authors Info & Affiliations

cycling rates. The pre-exploitation global biomass of exploited fish (10 g to 100 kg) was 3.3 + 0.5 Gt,
cycling roughly 2% of global primary production (9.4 * 1.6 Gt year™!) and producing 10% of surface
biological export. Particulate organic matter produced by exploited fish drove roughly 10% of the
oxygen consumption and biological carbon storage at depth. By the 1990s, biomass and cycling rates
had been reduced by nearly half, suggesting that the biogeochemical impact of fisheries has been
comparable to that of anthropogenic climate change. Our results highlight the importance of devel-

e 4

Reduction in fish cycling

Fish remaining at global peak catch i

80

1 60

(%)

40

20

@ceanlCU
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24



Effects of sediments in ocean C cycling

¥ ceaniCU

« Adding density to sinking material
« Altering light fields
Remobilisation of exisitng sedimentary Carbon stocks

« Disrupting feeding behaviour of key organisms




Industrial processes 4

OPINION BIOLOGICAL SCIENCES ]
fyinz 2

. . DEPTH
Midwater ecosystems must be considered e s
? r

when evaluating environmental risks of
deep-sea mining

, +15, and Hiroyuki Yamamoto Authors Info & Affiliations

8, craig R. smith @, Kristina M. Gjerde

Jeffrey C. Drazen

117 (30) 17455-17460 | https://doi.org/10.1073/pnas.2011914117 ar .
- Sl
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Mid-ocean ridges!

back arc basing @
for massive sulphides

COLLECTOR
PLUME

POTENTIAL EFFECTS

Populations
= Changes in community compaosition

Individuals
* Respiratory distress
- Auditory distrass
v « Emigration

* Raduced feeding
- Reduced visual communication « Mortality
* Buoyan 5

.Y_ ¥ S0 = Decreased fitness/raproduction
* Toxicity

Commercial

fisheries *{*_(

Seamounts

Crusts

Ecosystem Sarvices

* Fisheries
= Seafood contamination
= Carbon transport

= Biodiversity
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Understanding Ocean Carbon

Ecosystem-based approaches
for Marine Spatial Planning

Marinez Scherer, Professor, UFSC
ICZM and MSP Coordinator o covemwereotan

UNIAO E RECONSTRUGCAO

el OceanlCU is co-funded by the European Union, Horizon Europe Funding Programme for research and innovation
O Linder grant agreement No.101083922 and by UK Researc h and Innova tion
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By: Mike Bartick/ Oce_g.nah.qe Bank

~ceanlCU

The ocean and coastal
zones support life and
provide the necessary

ecosystem services



https://www.instagram.com/grantthomasphotography/
https://www.instagram.com/divecbr/
https://www.instagram.com/grantthomasphotography/

Ecosystem services
are the benefits

people obtain from
ecosystems



https://www.instagram.com/grantthomasphotography/
https://www.instagram.com/grantthomasphotography/

Marine provisioning services
(Food, Water, Minerals)

Marine regulating services
(Climate regulation, erosion control)

Marine supporting services Marine Cultural Services
(Nutrient cycling, Primary Production)  (pesthetic, Recreational, Spiritual)

Sy B

BLUESOLUTIONS

s St

~ceanlCU


https://www.instagram.com/grantthomasphotography/
https://www.instagram.com/divecbr/
https://www.instagram.com/grantthomasphotography/

S (.;round.\ﬂf_atef” Scherer et al. In
Hydro Iogtca_l_cyctg= _ preparation

- Tourism

Economic Sectors

:
:
n

Ecosystems

]

Ecosystem Services




Barbados

Trinidad
and Tobago

Venezuela
) . _Guyana,

; 'Suriname -
Colombia e hod

Ecuador

Brazil

Bolivia

Argentina

Source: SeaSketch Brazil



Main Impacts of Human Uses and Activities at Sea
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Climate Change

Overfishing

e Urban and industrial contamination

Solid waste (plastics)
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« Habitat suppression and degradation

* Non (or not well) planned tourism and
urbanization

« Impacts arising from the extraction of
natural resources - oil and gas,
minerals

« Emissions from maritime transport
and port structure

« Unplanned Offshore Wind Power In: Iwanicki (2020)
Generation
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 https://pixab

¥/ ceaniCU

What's the Problem?

RISK OF LOSING
ECOSYSTEM SERVICES

ecosystem health
and social well-being)

GOVERNO FEDERAL

MINISTERIO DO
MEIO AMBIENTE E
MUDANGA DO CLIMA A [ |

UNIAO E RECONSTRUGAO




Links between
biodiversity,
ecosystem services
and human well-
being

- Biodiversity, ecosystem
services and human
well-being influence
each other.

Management | |

@ceanlCU

ﬂmmterns & Biodiversity

FfStruchl'e or N

biophysical
process

Eg.: Influence of
marine organisms
on sedimentation
{formation of
coastal wetlands)

Function
Eg.: dissipation of
Wave energy
during storms

Institutions and human judgment
determining the (use of) services

\

Service

Eg.: coastal erosion
contral

Feedback between
perception of value

and use of ecosystem

services

/ Human well-being \

Benefits
Eg.: life and property
protection

N

(Socio-cultural context)

Value (econ.)
Eg.: costs to
protect f restore

the coastline _/

Bazed an: HANES-YOUNG, R, POTSCHMN, R The links
etween Hodiversty, soosystem serioes and human
weel-being. Ch 7. In: Raffad|l, O, Frid, C. {Eds.},
Ecosystem Ecology: & Mew Synthesls, BES Ecological
Femibeans Sories, CLP, Cambricge, 2009,



Links between
biodiversity,
ecosystem services
and human well-

being

« What happens when one
of the links is broken?

@ceanlCU

Feedback between

Institutions aﬂd humal‘l il.ldgment per‘cep‘tion of value
Management determining the (use of) services %and use of ecosystem
services

ﬂmwstems & Biodiversity \‘

fStn.ll:h.l‘E or )

/ Human well-being \

(Socio-cultural context)

Sazed an: HAIMEE-YOUNG, R, POTSCHM, M. Th links
[etaeen bodiversty, soosystem seri oes and human
wel-being. Th 7. In: Raffad|i, O, Frid, C. (Eds.),
Eomystem Ecology: A Mew Synthess. BES Ecodogical
Foviewe Sories, OUP, Cambrioge, 2009,



MSP nemt'(d) be Ecosystem-based

© StockShot/Alamy



Principles of MSP @'ceamcu

S = Gobat
| cpngirn s
1. Based on ecosystems, balancing ECOSYSTEMS STRESSORS
ecological, economic and social goals and

objectives towards sustainable
development

2. Integrated, across sectors and agencies,
and across levels of government

3. Based on location or area
4. Adaptable, able to learn from experience

5. Strategic and anticipatory, with a focus
on the long term

6. Participatory, stakeholders actively
involved in the process

(Charles and Douvere, 2009 / UNESCO).



Ecosystem
service
information
must be
incorporated
into MSP

>

BLUESOLUTIONS

By Yannick Beadorin. ; GRID-Arendal :

R WU J S D:




Different countries,
regions and cultures
use ES in MSP
differently

* Increase public recognition
of value of ocean and coasts.

Identify key areas needing
protection.

Help guide
development/Sustainable
Ocean Economy.

Allow decision-makers to
understand trade-offs.

Monitor the health of the
environment (and our own
well-being).

W

BLUESOLUTIONS




Obrigada &ceanicu

marinez.scherer@mma.gov.br

DR. MARINEZ SCHERER - MMA/DQCEANO weioawenre e TR SN

MUDANGA DO CLIMA
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ceanICU

Understanding Ocean Carbon

Questions & Answers

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

el OceanlCU is co-funded by the European Union, Horizon Europe Funding Programme for research and innovation
G under grant agreement No.101083922 and by UK Research and Innovation
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Understanding Ocean Carbon

International Marine Protected
Areas in the High Seas - How
and Why?

MERCATOR ™, Padlfic

) % Communl
Dr. Patrick Lehodey OCEAN S} Communauts
Senior Climate Fisheries Scientist dv Padifique

Mercator Ocean international www.mercator-ocean.eu
The Pacific Community www.spc.int

Marine Protected Areas (MPAs) Role in Meeting Climate
Change Goals: Investigating and Protecting Blue Carbon in MPAs

el OceanlCU is co-funded by the European Union, Horizon Europe Funding Programme for research and innovation
M under grant agreement No.101083922 and by UK Research and Innovation



http://www.mercator-ocean.eu/
http://www.spc.int/

Context

~ceanlCU

Human activity has strong impacts on the Ocean

- Pollutions
climate change (CO2 and other GHG); plastic; oil spills; noise;
radionuclides; heavy metals

- Habitat destruction
Deep sea trawling; sea-bed mining

With the “High Seas Treaty” on

- Exploitations by High Sea fisheries Dbiodiversity signed, what do we
need to do next?

Representatives of over 80 countries have already signed the long-
awaited Biodiversity Beyond National Jurisdiction (BBNJ) Agreement, or

Can High Seas MPAs help S T e
to reduce this impact? —

High Sea Fisheries: the case of tunas

44




High Seas Tuna fisheries
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ceanICU

WORLD LARGEST TUNA FISHERY
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In MPA, there is ... AREA

Introducing Spatial Management Measures is a challenge!
How to measure the impact?

« Standard stock assessment models use one or a few large regions

« There is no spatially-explicit dynamics in these models

« Some have bulk transfer between boxes

« No environmental drivers Spanning potentil

o)

. Region
. —— — . . . : L 1
EDQN- — -"J_.?_._I/l' ‘\\_ : .'I:'!!'l.-lk l‘r}f i Ty et . \‘% § 4000 = )
s ' 2 ~ T 3000- M :
— # - 3 . . | =
AN * Catchi/éffort/CPUE 1ok £ oo | K
& B B g8 ma c . . a2
by fishery i o B
. . e . . . . . . . . . K000 ‘£ 10004 . 8
30°N+ ! z
Dl Avirecatealby it - )
son » - Aggregated: Y—.;_ w - - - 1970 1880 1990 2000 2010 2020 M .
R . quarter.and.region® .| . Year
10°N i L : . - = Region
. 'x" = s« |@® @& = & @ :_2 15004 . 4
" ...'i'-;gltict-- S T E
t}l:l & ki F. g
_ ...,. & 0 o o » S 10001 .3
B @0 o0 . - . E B -
10°59 - e L] A k=
s '\"-Tt.! s 8 +.8fs . E 5001 . 5
. S L e T B
205 — ol ::'i. 1l-" i) - r! .f _ ﬂa:a ) M_: i E = :
; ‘lvl SRE .ﬁ%‘,‘\]" Al ; R R g 0
120°E 140°E 160°E 180° 160°W 140°W 1970 1980 1950 2000 2010 2020 e

B Pale and line [ Purse seine [l Longline [] Other

Standard stock assessment (e.g.,
MULTIFAN-CL; Stock Synthesis)



New tools @'ceanlcu
Spatial Ecosystem And Population Dynamics Model (SEAPODYM)

A different approach to simulate spatial fish dynamics predicting distribution and movement of each
cohort by taking into account the relationships between the species (by age) and the environnement
(temperature preference, presence of food ...)

—— No fishing
9 — Fishing

8+
L 2l
6

1980 1985 1990 1995 2000 2005 2010

Biomass, Mt

Mid-Dec 2007 (La Nina) Mid-Dec 2015 (El Nino)

Senina l., Lehodey P., Sibert J., Hampton J.,
(2020) Improving predictions of a spatially
explicit fish population dynamics model
using tagging data. Canadian Journal of
Aquatic and Fisheries Sciences, 77(3): 576-
593, https://doi.org/10.1139/cjfas-2018-
0470

ﬂ Predicted skipjack density (t/ km2)

0 0.5 1

Density (t/km?) of skipjack (exploitable
stock : 30-70 cm FL) and total observed
monthly catch (black circles)



https://doi.org/10.1139/cjfas-2018-0470
https://doi.org/10.1139/cjfas-2018-0470

Testing High Seas MPA scenarios

Real MPA implementation

We tested the conservation benefits of the
fishing closure in the Phoenix Islands
Protected Area (PIPA) by comparing
change in spawning biomass due to fishing
impact using 2 simulations:

1- reference using all observed fishing
efforts (Fref)

2- same configuration but without
fishing at all (FO).
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Name Size (km?) Date Designation Prior tuna
declared catch level (f)
Marae Moana 1,900,000 | 13 Jul 2013 | Multiple-use MPA ~12,000
Papahfinaumokuikea 1,508,870 | 15 Jun 2006 | Commercial no- ~3,000
National Marine take
Monument
Pacific Remote 1282534 | 1Jan 2009, | Commercial no- ~4,000
Islands Marine extended take
National Monument 2014
WNatural Park of the 1.270,000 | 23 Apr 2014 | Multiple-use MPA, ~2,000
Coral Sea with no-take zones
Coral Sea Marine 9380 836 | 1 Jul 2018 Multiple-use MPA, <1000
Park with commercial
no-take zones
(238,400 km?)
Pitcairn Islands 840,000 | 12 Mar 2015 | Commercial no- <100
Marine Reserve take
Palau National 475,077 | 1 Jan 2020 Commercial no- ~9.000
Marine Sanctuary take
Phoenix [slands 405,755 | 1 Jan 2015 Commercial no- ~100,000
Protected Area take

Impact of fishing on skipjack tuna SB
in the PIPA:

increasing from -7% in 1998 to -22% in 2014

An average of -19% during the closure period
2015-2019 despite no fishing in the area.

@ceanlCU
o |
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Limited conservation efficacy of
large-scale marine protected
areas for Pacific skipjack and
bigeye tunas

John Hampton™, Patrick Lehodey'?, Inna Senina’,
Simon Nicol?, Joe Scutt Phillips' and Kaon Tiamere*
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Testing High Seas MPA scenarios
Area Closure(s) under Climate Change scenarios

We use atmospheric forcings from climate models developed for
IPCC studies, using IPCC future scenarios of greenhouse gas

release) to drive our ocean (physical-biogeochemical) model and 2005 %8

then seapodym.
pody WCPO

Domain: Pacific O. 7

Resolution: 2 deg x month 6 Y
No fishing 5 M«ﬂf Pty \:‘ {f"’\"\jn\»,.a‘u ‘

Species: skipjack

E 4 ‘\f“-" ’\
. . U TuN
(yellowfin, bigeye, albacore) < | * [ 2050
2,
Key result: , | = HISTORICAL — GFDL — MIROC
- Decreasing in the west T CeRoPEs — Negsm M
- 0_ -
» shift to central and 1980 2000 2020 2040 2060 2080 2100

eastern Pacific;

 more in High Seas & less
in EEZs

» Fishing still the highest
impact at least until
2050

2100 N8




Testing High Seas MPA scenarios & ceanicu

Area Closure(s) under Climate Change scenarios

Predicted Pacific skipjack catch (circles)
over total biomass
A simple fishing scenario tool . ! No closure
is developed including CC ) X, s
scenarios, target annual catch »
by large region and fishing
closure area options

Mean skipjack larval
recruitment in 2046-205
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Conclusions @ceanlCU

Benefit of High Seas MPA for tuna conservation

 Limited in the absence of control of (displaced) fishing effort, due to highy-migratory nature
and wide-distribution of these species

« Key uncertainties to improve our understanding and tools to test HS MPA:
« Environmental factors controling the Reproduction, Spawning grounds and Behaviour
« How they are changing and will change in the future with Climate Change

Other potential Benefits of HS MPA

« Can help to monitor and control fishing effort in remote areas

« A way to maintain fishing activity in Pacific Islands EEZs, allowing to:
« Keep the economical revenue of small developing Pac. Is. Countries
 Limit fuel consumption by limiting access to remote HS areas

« Can be designed in regards of other key conservation issues:
« Reducing impact on by catch and protected species in high biodiversity spots/corridors

« Reducing pollution
« Limiting impact in subsurface (seamounts and other habitats related to topographic features)
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@ ATMOSPHERIC CARBON
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top . .
predators 1. Marine vertebrate mediated carbon

2. Vertical migration pump
3. Whale pump
4. Trophic cascade carbon
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aggregate formation and
sinking of organic matter

6. Bony fish carbonate
carbon sink 7. Deadfall carbon
to the ocean .

8. Biomass carbon
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CARBON BURIAL Understanding Ocean Carbon

Infographic created by Seascape Belgium for the OceanICU Horizon Europe project, adapted from Lutz and Martin 2014, Figure 2. A conceptual diagram of marine vertebrate carbon services | Version 1.3
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Marine organisms fit in biodiversity
and climate policy?

-
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Financing climate change adaptation
and biodiversity conservation

) ceaniCU

* We need nature to reach net-zero 2050 target
« Global carbon offset market $909 billion in 2022

* $1 trillion each year to finance biodiversity conservation




Location and valuation
of biological carbon pump

) ceanICU

« Spatial distribution of carbon storage across geopolitical
and management boundaries?

« Global value of biological carbon pump?

« What’s the importance for national economies and climate finance?




Carbon stored for at least 50 years

Exported carbon
from BCP

Fraction of CO,
remaining after

o0 year

Carbon
sequestration
rate

-1 1

Berzaghi et al., submitted
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Spatial analysis across management
and political boundaries

o

~ceanlCU

N
1

—_—
1

Yearly sequestrated carbon (GtC)

o
[

Global ABNJ RFMO EEZ EBSA MPA

- Global [© RFMO 1 EBSA
Boundaries g AN W EEZ MW MPA

Berzaghi et al., submitted

59



Berzaghi et al., submitted

Yearly sequestered carbon (MtC) . EEZ i MPA
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Value of biological carbon pump & ceanicu

* The BCP carbon services are worth US$383 billion/year
domestically

«US$545 billion/year in areas beyond national jurisdiction

«US$2.2 trillion integrated through 2030

Berzaghi et al., submitted 61



Importance for national economies

Country
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Importance for management

OF THE PACIFIC AND INDIAN OCEANS | i S :
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Berzaghi et al., submitted
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How can scientific research support sustainable ~J/ceanlCU
ocean management and development?
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Scientists need an understanding of the policy and @'ceanlcu
management frameworks their research fits into and

active stakeholder partners

Where can we look for guidance within the UNFCCC process?

Nationally Determined Contributions (NDCs)
National Adaptation Plans (NAPs)

Ocean and Climate Change Dialogue Submissions
SBSTA Research and Systematic Observations

Ocean Workstream (https://unfccc.int/topics/ocean)

ARTICLES

nature

Chmate Chang PUBLISHED ONLINE: 30 OCTOBER 2017 | DOl 10.1038/NCLIMATE3422
Gallo et al. 2017
Ocean commitments under the Paris Agreement

Natalya D. Gallo"?*, David G. Victor®** and Lisa A. Levin'?
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Where do our research themes and outcomes fit into @'ceanlcu
the broader ocean and climate agenda?

UNFCCC: Climate Change Policy UNCLOS/DOALOS: Ocean Policy Don’t forget about
lessons learned from

4 : ‘ ) OCEANS & LAW OF THE SEA . . .
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E .
Look at the world = —
througr N
multisolvin 9 SDGS . Biodiversity Beyond 5
g | dsSses 13 ot National Jurisdiction Educational,ugi(:fieedr\t':‘?ctigng chgnBiagsdphere
Treaty Cultural Organization . Programme
CBD: Biodiversity Poll

MAB: 50+ years of

5“”

s - yEab
Convention on experience,;
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unpublished

Key to consider tradeoffs
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Making scientific outcomes useable

decision support tools?

Identify potential impacts of different actions,
tradeoffs, and uncertainties

Translate knowledge into societal value

Empower and motivate key stakeholders
to make use of the knowledge
(engage early and often)

Thank you for your interest
natalya.gallo@uib.no

ceanICU

Can we put our results within the framework of
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