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Ocean: considerable value

® Moderates climate change

¢ Represents more than 90% of the
habitable space of the planet

e Hosts 25% of high-level species

® Provides 11% of global animal protein
consumed by humans

e Ocean ecosystems protect coastlines
. " mn




Ocean: considerable value

® Moderates climate change

¢ Represents more than 90% of the

nabitable space of the planet

e Hosts 25% of high-level species

® Provides 11% of global animal protein
consumed by humans

e Ocean ecosystems protect coastlines
. " mn

Largest Sovereign

Wealth Funds

US$ 893bn
Norway

-

US$ 773bn
Abu Dhabi

US$ 757bn
Saudi Arabia

US$ 653bn
China

ANNUAL GROSS MARINE PRODUCT

&
é
4

¢ Gross marine product is the
= ocean’s annual economic

g value.
‘t—’-"
More than two-thirds is

=
ﬂ dependent on healthy
70 U ocean assets

“ (5102) '[e 10 BiagpinD-y6aoH




Ocean: considerable value

® Moderates climate change

¢ Represents more than 90% of the

nabitable space of the planet

e Hosts 25% of high-level species

® Provides 11% of global animal protein
consumed by humans

e Ocean ecosystems protect coastlines
. " mn

ANNUAL GROSS MARINE PRODUCT

OCEAN
US$2.5tn

Largest Sovereign

Wealth Funds

US$ 893bn
Norway

-

US$ 773bn
Abu Dhabi

US$ 757bn
Saudi Arabia

US$ 653bn
China

ANNUAL GROSS MARINE PRODUCT

&
é
4

¢ Gross marine product is the
= ocean’s annual economic

g value.
‘t—’-"
More than two-thirds is

=
ﬂ dependent on healthy
70 U ocean assets

“ (5102) '[e 10 BiagpinD-y6aoH




Global carbon budget (2003-2012

0.9 Pg C yr
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Global carbon budget (2003-2012
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Ocean: actor and victim of climate change
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What i1s ocean acidification?
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e CO2is an acid gas (it
produces acid when combined
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More acidity

Less acidity

What i1s ocean acidification?

Concentrations
of Hydrogen ions
compared to distilled
water (pH)
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e CO2 is an acid gas (it
produces acid when combined
with water)

e Each of us adds 4 kg CO2 per
day to the ocean (increasing
acidity, reducing pH)



pH and acidity




pH and acidity

Acidity : x 10-° mol H+/kg

17,00

8,20




P. oceanica Is a plant in the ocean




Posidonia oceanica

e 1 of 4 seagrass in the
Mediterranean Sea |

e Covers up to 50,000 km?
in shallow waters "

Ecosystem engineer




Its photosynthesis has an affinity for carbon dioxide
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Surface boat
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No change in the abundance of organisms
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We conclude that there is no effect on the
. ‘seagrass, Posidonia oceanica -
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Future scenarios
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Future scenarios
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Future scenarios
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Low CO, emissions

Physics &
chemistry
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4 key messages

1. Ocean strongly influences the
climate system and important
provider of key services

POLICY BRIEF
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Intertwined ocean and climate:
implications for international
climate negotiations

Alexandre K. Magnan (IDDRI), Raphaél Billé (Secretariat of the
Pacific Community), Sarah R. Cooley (Ocean Conservancy),
Ryan Kelly (University of Washington), Hans-Otto Pdrtner (Alfred
Wegener Institute), Carol Turley (Plymouth Marine Laboratory),
Jean-Pierre Gattuso (CNRS-INSU, Sorbonne Universités, IDDRI)
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2. Impacts already detectable, high
risk of impacts well before 2100,
even with a low emission scenario
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INTRODUCTION

he atmosphere and ocean are two components of the

Earth system that are essential for life, yet humankind

is altering both. Contemporary climate change is now a

well-identified problem: anthropogenic causes, distur-

bance in extreme events patterns, gradual environmental
changes, widespread impacts on life and natural resources, and
multiple threats to human societies all around the world. But part of
the problem remains largely unknown outside the scientific commu-
nity: significant changes are also occurring in the ocean, threatening
life and its sustainability on Earth.

This Policy Brief explains the significance of these changes in the
ocean. It is based on a scientific paper recently published in Science
(Gattuso et al., 2015), which synthesizes recent and future changes to
the ocean and its ecosystems, as well as to the goods and services they
provide to humans. Two contrasting CO, emission scenarios are con-
sidered: the high emissions scenario (also known as “business-as-usu-
al” and as the Representative Concentration Pathway 8.5, RCP8.5)
and a stringent emissions scenario (RCP2.6) consistent with the Co-
penhagen Accord' of keeping mean global temperature increase be-
low 2°C in 2100.

3. Immediate and substantial
reduction of CO2 emissions to
prevent massive and mostly
irreversible impacts L R

group supported by the Prince Albert Il of Monaco Foun-
dation, the Ocean Acidification International Coordination
Centre of the International Atomic Energy Agency, the BNP

This article is based on research that has received a finan-
cial support from the French government in the framework

KEY MESSAGES

= = Paribas F ion and the Moné for
I I I r r I I l Ocean Acidification. 1 Climate and ocean are inseparable: the ocean moderates anthropogenic climate
[] , , change by absorbing significant proportions of the heat and CO2 that accumulate in

the atmosphere, as well as by receiving all water from melting ice.

This climate-regulating function happens at the cost of profound alterations of the
ocean’s physics and chemistry, leading to ocean warming and acidification, as well
as to sea level rise. These changes significantly affect the ocean’s ecology (organisms
and ecosystems) and eventually marine and coastal human activities (fisheries, aqua-
culture, tourism, health...).

adaptation, and repair options

become fewer and less effective

.iddri.org

Institut du développement durable
et des relations internationales
27, rue Saint-Guillaume

75337 Paris cedex 07 France

SciencesPo

As atmospheric CO2 increases, possible human responses become fewer and less
effective.

This scientific statement provides further compelling arguments for immediate and
ambitious CO2 emissions reduction at the international level. This conclusion applies
to COP21 as well as to the post-2015 climate regime at large.
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COUNTDOWN TO THE PARIS CLIMATE CONFERENCE

Who has submitted their pledge for Paris?

52 .4 billion

tonnes of emissions™

100%

95:5%

of territorial emissions coverec

under current pledges
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The emission pledges (INDCs) of the top-4 emitters
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http://iopscience.iop.org/article/10.1088/1748-9326/10/10/105004
http://www.globalcarbonproject.org/carbonbudget/

A simple, 3 min summary




More: http://bit.lv/1M6YiS6

#0OceanCOP21
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