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Our marine planet

The global Ocean:

« 70.9% of Earth’s surface

« 3688 m average depth

« 356 000 km of coastline

« 97% of all the water on Earth

« 99% of the habitable space on the
planet

Eakins, B.W. and G.F. Sharman, Volumes of the World's Oceans
from ETOPO1, NOAA. National Geophysical Data Center,
Boulder, CO, 2010.

NASA

How inappropriate to call this
planet Earth when it is quite

clearly Ocean
Arthur C. Clarke (J. Lovelock, 1990)




One Ocean
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Ou I | ife-S U p p O I’t System Ecosystem services (ES) the ecological characteristics, functions, or

processes that directly or indirectly contribute to human wellbeing:

- the benefits that people derive from functioning ecosystems
(Costanza et al., 1997; Millennium Ecosystem Assessment (MEA), 2005).
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Spaceship Earth Who is the crew and who are the passengers?
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Prochlorococcus is a genus of very small
(0.6 um) marine cyanobacteria with an unusual
pigmentation (chlorophyll a2 and b2).

These bacteria belong to the photosynthetic
picoplankton and are probably the most
abundant photosynthetic organism on Earth

https://en.wikipedia.org/wiki/Prochlorococcus

Prochlorococcus, is the smallest [known]
photosynthetic organism on Earth but
produces up to 20% of the oxygen in our entire
biosphere. That’s a higher percentage than all
of the tropical rainforests on land combined.

https://oceanservice.noaa.gov/facts/ocean-oxygen.html

Prochlorococcus marinus



https://en.wikipedia.org/wiki/Genus
https://en.wikipedia.org/wiki/Micrometre
https://en.wikipedia.org/wiki/Ocean
https://en.wikipedia.org/wiki/Cyanobacteria
https://en.wikipedia.org/wiki/Chlorophyll
https://en.wikipedia.org/wiki/Photosynthetic_picoplankton
https://en.wikipedia.org/wiki/Photosynthesis
https://oceanservice.noaa.gov/goodbye.html?url=https%3A%2F%2Focean.si.edu%2Focean-life%2Fplankton%2Fevery-breath-you-take-thank-ocean

BLUE GROWTH /BLUE ACCELERATION BLUE DEGRADATION

The ocean is taking the heat!
(the ocean absorbs most of world’s extra heat)
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Impacts to ocean ecosystems from CC

(d) Impacts and risks to ocean ecosystems from climate change Global mean sea surface temperature (SST)
change relative to pre-industrial levels (*C)
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change relative to pre-industrial levels (°C)

Warm water  Kelp  Seagrass  Epipelagic*® Rocky Salt  Cold water Estuaries Sandy — Mangrove  Abyssal
corals forests  meadows shores  marshes  corals beaches  forests plains
Level of added impacts/risks Confidence level for transition
. Purple: Very high probability of severe impacts/risks and the presence of significant irreversibility
Very high or the persistence of dimate-related hazards, combined with persistence of dimate-related hazards, esse =\/ETy high
combined with limited ability to adapt due to the nature of the hazard or impacts/risks. eee = High
High Red: Significant and widespread impacts/risks. se = Medium
e=low
Moderate Yellow: Impacts/risks are detectable and attributable to climate change with at least medium confidence. | = Transition range
**see figure caption for definition
Undetectable White: Impacts/risks are undetectable.

Figure SPM.3 | Projected changes, impacts and risks for ocean regions and ecosystems.



Marine heatwaves around the globe
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Ocean acidification e \
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http://marinesciencetoday.com/2014/03/12/ocean-acidification-the-devastating-truth/

Impacts of ocean acidification

B
— direct effects

acidification
warming 4mm) indirect effects

4 5 1 § impacts on human
societies / human
impacts on ecosystems

https://www.bioacid.de/reaching-the-paris-climate-target/2lang=en



Ocean deoxygenation

DEOXYGENATION POL K o

A Wake Up Call To Save Our Suffocating Seas

/

Climate change is now accelerating the loss of life-sustaining oxygen from the ocean. g s A
This deoxygenation will adversely impact food security and human populations the world over. 2 A N Global ocean oxygen
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https://www.iucn.org/theme/marine-and-polar/our-work/climate-change-and-oceans/ocean-deoxygenation



Ocean deoxygenation
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Ocean dead zones
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https://en.wikipedia.org/wiki/NASA_Earth_Observatory

The Sustainable Development Goals Report
2020

UL Continuing ocean acidification threatens
the marine environment and ecosystem
services

(UN SDG report, 2020)

4 UG
-—i*
The First Global Integrated

“the oceans’ carrying capacity is near or at
Marine Assessment its limit”’

(1t World Ocean Assessment. UN, 2016)

“Changes in the ocean have impacted marine
ecosystems and ecosystem services with regionally
diverse outcomes, challenging their governance”
(IPCC ocean and cryosphere report, 2019)

The direct driver with the second highest
relative impact on the oceans is the many
changes in the uses of the sea and coastal
land

(IPBES report, 2019)

Qé’ Aichi target 10 (coral reefs and
cubal  $E€AVMEs) has not been achieved by
Y. ‘?}h

Outlook 5

g i Need for urgent and concerted efforts
| fostering transformative change

cross-sectoral thinking and approaches




United Nations 2030 Agenda
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“the Ocean goal”
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CBD’s post-2020 GBF climate action
Global biodiversity framework Y
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THE SUSTAINABLE FISHERIES
| AND OCEANS TRANSITION

CBD’s post-2020 GBF /‘\

Global biodiversity framework

Summary of the transition:

Protecting and restoring marine and coastal ecosystems, rebuilding fisheries and managing
aquaculture and other uses of the oceans to ensure sustainability, and to enhance food security and
livelihoods. This transition recognizes the long-term dependency of marine food supplies and other
benefits from the oceans on healthy ecosystems.

Global
Biodiversity
Outlook 5

Key components of the transition

Promote Marine Spatial Planning

Sustainably manage and rebuild fisheries

Ensure the sustainability of mariculture production
Protect critical habitats

“““““ a20m 2090 Reduce pollution

Control invasive species spread



MARINE SPATIAL PLANNING (MSP) MSP is the most endorsed

management regime for
a process by which authorities analyse and organise human activities sustainable developmem‘
in marine areas to achieve ecological, economic and social objectives in the marine environment

Frazdo Santos, et al.,
2017

I wmsP approved forthe [l MSP approved only for specific || MSPunderway || No MSP
(A) entire national space areas within the national space




Who owns the Ocean?




Treaty of Tordesillas, 1494

Hugo Grotius, 1609

Mare clausum



UNITED NATIONS CONVENTION ON THE LAW OF THE SEA (UNCLOS)
SIGNED IN MONTEGO BAY (JAMAICA) 10 DECEMBER 1982

EFFECTIVE 16 NOVEMBER 1994

Conscious that the problems of ocean space
are closely interrelated and need to be
considered as a whole,

Recognizing the desirability of establishing
through this Convention, with due regard for
the sovereignty of all States, a legal order
for the seas and oceans which will facilitate
international communication, and will
promote the peaceful uses of the seas and
oceans, the equitable and efficient
utilization of their resources, the
conservation of their living resources, and
the study, protection and preservation of
the marine environment,

Parties . Parties, dually represented by the European Union Signatories . Non-parties

http://en.wikipedia.org/wiki/United_Nations_Convention_on_the_Law_of_the_Sea#/
media/File:United_Nations_Convention_on_the_Law_of_the_Sea_parties.svg



Maritime Zones

nautical mile (nm)
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https://oceanexplorer.noaa.gov/okeanos/explorations/ex1810/ecs/welcome.html



Maritime zones
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Portugal 5 Nahonal Maritime Space (NMS)
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A role for ocean sciences over the next decade
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https://www.planeta.com/pacific/

“There are no passengers
on spaceship Earth.

We are all crew.”

Marshall McLuhan

Thank you

maferreira@fc.ul.pt




