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Key importance of the Ocean
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Key importance of the Ocean
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Future scenarios
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Physics and chemistry

Low CO2 emissions 2100 Business-as-usual
(RCP2.6) (Year) (RCP8.5)

+1.2°C < AT =P +3.2°C
CO2 —0.14 units €= ApH =» —0.4 units . |

+0.60 m <« SLR =p» +0.86 m




Physics and chemistry

Low CO2 emissions 2100 Business-as-usual
(RCP2.6) (Year) (RCP8.5)

u

+1.2°C < AT =P +3.2°C _
CO2 —0.14 units €= ApH =» —0.4 units -

+0.60 m <« SLR =p» +0.86 m

e Thresholds: +1.5 °C and -0.2 pH
units relative to preindustrial

e RCP8.5: 69% of the ocean surface
will exceed both thresholds

e RCP2.6:<1%



Risks of impact on marine and coastal organisms and
ecosystem services
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4 key messages at COP21

. Ocean stronaglv influences the climate
9 y . |DD POLICY BRIEF
system and important provider of key b e
. Intertwined ocean and climate:
services

implications for international
climate negotiations
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. Impacts already detectable, high risk | e
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
I I I I I l I I I I l I r I I l 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-
u u u sidered: the high emissions scenario (also known as “business-as-usu-
- . al” and as the Representative Concentration Pathway 8.5, RCP8.5)
This article is based on research that has received a finan- . o . . . :
: . and a stringent emissions scenario (RCP2.6) consistent with the Co-
cial support from the French government in the framework . . L
; . penhagen Accord’ of keeping mean global temperature increase be-
of the programme « Investissements d’avenir », managed

by ANR (French national agency for research) under the low 2°C in 2100.
reference ANR-10-LABX-14-01.

" n ]
Copenh: cord, Decision 2/CP. penhagen accord (United Nations
This is a product of “The Oceans 2015 Initiative”, an expert amework Convention on Climate Chz eneva )

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 KEY MESS AG ES

Paribas Foundation and the Monégasque Association for
U - 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

- 2 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

n | | n
ol and ecosystems) and eventually marine and coastal human activities (fisheries, aqua-
a a a I O n a re al r O I O S =] q p culture, tourism, health...).
I l I l ':; Institut du quelf’Dpeme_"t durable As atmospheric CO2 increases, possible human responses become fewer and less
) é et des relations internationales effective.

27, rue Saint-Guillaume This scientific statement provides further compelling arguments for immediate and
75337 Paris cedex 07 France ambitious CO2 emissions reduction at the international level. This conclusion applies

become fewer and less effective

SciencesPo

2Cl6NCEe2HO



Ocean: actor and victim of climate change

l Heat

Melting ice
3%

Continent
3%

Atmosphere
1%

|

Warming

(G1L02) ‘|e 18 ueubey




Ocean: actor and victim of climate change

N

| Heat @ 9P carbon dioxide

Melting ice
3%

Continent
3%
: Atmosphere

45%
Atmosphere Ocean

1% 26%

(G1L02) ‘|e 18 ueubey

Warming Acidification




Ocean: actor and victim of climate change
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Paris Agreement

Nations Unies
Conférence sur les Changements Climatiques 2015

Paris -France =

COP21- CMP11
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“Holding the increase in the global average
temperature to well below 2 °C above pre-industrial
levels and to pursue efforts to limit the temperature
increase to 1.5 °C above pre-industrial levels...”



Paris Agreement

Nations Unies
Conférence sur les Changements Climatiques 2015
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Very challenging objective
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The remaining carbon quota for 66% chance <2°C




The remaining carbon quota for 66% chance <2°C
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Grey: Total quota for 2°C. Green: Removed from quota. Blue: remaining quota.
With projected 2015 emissions, this remaining quota drops to 865 Gt CO,

Source: Peters et al 2015; Global Carbon Budget 2015
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The remaining carbon quota for 66% chance <2°C

Data: IPCC/CDIAC/GCP/Peters et al. 2015
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The remaining carbon quota for 66% chance <2°C

The total remaining emissions from 2014 to keep global
average temperature below 2°C (900 Gt CO,) will be
used in around 20 years at current emission rates
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What it means?

Recommendations from Climate Analytics based on IPCC reports Greenhouse gas
emissions

40-70% cut on 2010
emissions levels by 2050

o Net zero
2°C target emissions
66% chance of limiting
warming to below 2°C
In the 21st century

Starting
benchmark

2010 2060-2080 _ 2080-2100

>

Redrawn from Carbon Brief




What it means?

Recommendations from Climate Analytics based on IPCC reports Greenhouse gas
emissions

40-70% cut on 2010
emissions levels by 2050

o Net zero
2°C target emissions
66% chance of limiting

warming to below 2°C
In the 21st century

Net zero
1.5°C target emissions
More than 50% chance
of limiting warming to
below 1.5°C in 2100
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>
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PARIS2015
COP21-CMP11

196

parties

196
184 parties

Angola

03 On the road to COP21: INDCs

COUNTDOWN TO THE PARIS CLIMATE CONFERENCE

Who has submitted their pledge for Paris?

52 .4 billion

tonnes of emissions™

100%

B Has submitted climate pledge B Yet to submit pledge

. Intended Nationally Determined Contributions

Jaug uogted ay |



emperature rise with current INDCs

Estimates for Global Temperature Rise with INDCs

Climate Action Tracker
50% likelihood

Climate Action Tracker
>66% likelihood

Climate Interactive (INDC strict)
50% likelihood

EC-JRC

IEA
50% likelihood

MILES (INDC extended)
50% likelihood

MIT (Central)
50% likelihood

MIT (Low)
5% likelihood

MIT (High)
95% likelihood

UNEP (unconditional)

2 3 4
Estimated increase in global average temperature above pre-industrial levels (in degrees C)
Note: “Likelihood" refers to the probability of limiting global warming to a specified

temperature by 2100. For instance, >66% likelihood provides a "likely" chance that
warming will not exceed the given temperature.

http://bit.ly/indc-temp WORLD RESOURCES INSTITUTE




Rachet mechanism

Timeline: How countries plan to raise the ambition
of their climate pledges

The Paris "ratchet mechanism" is designed to steadily increase ambition over time, ensuring that
the world reaches net zero emissions in the second half of the century and keeps temperature rise @ By 2025

"well below 2C".
Countries submit their third round of climate pledges.

(3) By 2020 2025 2026 2027 2028 2029

Countries with 2025 targets communicate their second
round of climate pledges, while countries with 2030 targets
communicate or update their pledge.

New climate pledges will then be submitted every 5 years.

@ Second stocktake

2020 2021 2022 2023 2024
@ Climate plans submitted

Countries submit their first round of climate pledges
(NDCs). Some cover the period up to 2025, some up to

2030.
@ Global stocktake

On mitigation, adaptation and finance.

2015 2016 2017 2018 2019

@ Facilitative dialogue

To take stock of collective efforts of countries in relation
to the long-term goal of the agreement and to inform the
preparation of the next round of pledges.




Rachet mechanism

Timeline: How countries plan to raise the ambition
of their climate pledges

The Paris "ratchet mechanism" is designed to steadily increase ambition over time, ensuring that
the world reaches net zero emissions in the second half of the century and keeps temperature rise @ By 2025

"well below 2C".
Countries submit their third round of climate pledges.

2027 2028 2029

High quality science needed to
inform negotiators TR

2020 2021 2022 2023 2024
@ Climate plans submitted

Countries submit their first round of climate pledges
(NDCs). Some cover the period up to 2025, some up to
2030.

@ Global stocktake

On mitigation, adaptation and finance.

2015 2016 2017 2018 2019

@ Facilitative dialogue

To take stock of collective efforts of countries in relation
to the long-term goal of the agreement and to inform the
preparation of the next round of pledges.




How much fossil fuel must stay underground?

To have a 66% chance to remain below 2°C




How much fossil fuel must stay underground?

To have a 66% chance to remain below 2°C

52% N 35%

of natural of oll

gas reserves
reserves -

Redrawn from Carbon Brief (data from McGlade & Ekins, 2015)




Carbon Countdown

How many years of current emissions would use up the IPCC’s carbon
budgets for different levels of warming?

Z0( 33%

chance of remaining below

77.0




What does it means for the ocean?

1960 2000 2040 2080
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Sea level
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D
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aragonite saturation

Oxygen content
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What does it means for the ocean?
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What does it means for the ocean?
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Future risks of impact
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Magnan et al. (2015)



Future risks of impact
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Solutions
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® This presentation: https://db.tt/VK{Z1hUw
¢ More information on products of The

Oceans 2015 Initiative: http://bit.ly/
1M6YiS6
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