Impacts of climate change
& and ocean acidification on
; marine ecosystems

Jean-Pierre Gattuso
CNRS-Universite Pierre et Marie Curie-IDDRI

@ UoMmC

—_—

& /Paris. 2 October 2015 Implementing the Ocean SDG: from knowledge IDDRI "Tm' ; @  |EN

to action



el /Paris. 2 October 2015

e Moderates climate change

e Represents more than 90% of Earth’s
habitable space

e Hosts 25% of eukaryotic species

e Provides 11% of global animal protein
consumed by humans

e Protects coastlines

Implementing the Ocean SDG: from knowledge
to action

The ocean’s asset
value would dwarf the
world’s largest sovereign

wealth funds:

—

¢ US$893bn
NORWAY

¢ US$77 3bn
ABU DHABI
The ocean is ol
valued at more
than USS$24 trillion;
however, its actual

¢ US$757bn
SAUDI ARABIA
value is likelv to be much SAMA
higher because many key
ecosystem services are
difficult to quantify.

¢ US$653bn
CHINA
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FIGURE 3 - OCEAN ECONOMY DEPENDENT ON HEALTHY ASSETS

Gross marine product
1s the ocean’s annual

economic value.

More than two-thirds of

the gross marine product
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- Ocean: actor and victim
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Change in sea surface pH

to action

Thucatorsl Soerdfe arvd

e T
Commaacn

w
(00}

N
o

~N

(0 0)
Atmospheric CO, concentration (ppm)

-0.5 -+ - 4 4 -
3
> = 4% 2% 4% 5 3% 2
= o - - .- -1 936
1 O 37
Q Q.co
0 &€
— Vo
0 o5
S o2
) c
2 € 8 2-
kT a0 .| B .. . 4 . N 27 N 3T el oUUNEN BN ST ST N 15
2 335
n w8
E c€ |fs e JEN  BSN  NEN RSN WEMRCP2G 4| (3 08 [+ B 4 |4
2 S0 1 | s . 2 4 4
e 2 4 ... RN R [TOTT L pETIrresent oF | Al AP E -3
c
<
O
0 A A 4 EL v | v || v | v 0 0 . .
' 500 1000 | 500 2000 2500 Seagrass Mangroves \warm- Pteropods Bivalves Krill Finfish Open Coastal Recreatlonal B|va.lve Fin Fin fisheries
o ) ) o . (mid lat.) water  (highlat) (mid lat)) (high lat.) ocean  protec- services fisheries & fisheries (mid & high
1970. +  Cumulative fossil fuel emissions since 1850 (GtC) corals carbon tion  from coral aquaculture (low lat.) lat.)
1985 uptake reefs (mid lat.)
2000201|5 Coastal and marine organisms Ecosystem services
Changes in the global average of
sea surface pH sea surface temperature Risk of impact
— 68% confidence _
RCP4.5 o. ¢ | RCP4.5 Undetectable Moderate High Very high
RCP2.6 —-—-— interva ———— RCP2.6
Global average sea surface temperature and pH at present and in 2100 according to the 3 RCPs. Confidence levels for present-day and the 3 RCPs
---------- RCP8.5 ---------= RCP2.6 I 2 3 4+ 5
| | di high high
---------- RCP4.5 ~-eee---- Present day (2005-2014) veryiowfew - medum & Yerne
- | IDDR| I &
Implementing the Ocean SDG: from knowledge _——

(S102) ‘|e 1o osnjen



4 Key messages

1. The ocean strongly influences the

POLICY BRIEF
o v o

FOUNDATION

climate system and is an important A ] e e

provider of key services @=== Wl S

IAEA | OA-ICC

Ryan Kelly (University of Washington), Hans

Wegener Institute), Carol Turley (Plymouth

2 FONDATION Jean-Pierre Gattuso (CNRS-INSU, Sorbonne

| N I
I I I l aCtS are al read deteCtabIe I o
]
| : y ) g Ac.
AMAO
[ ] e
he atmosphere and ocean are two components of the
rI S O I I I I aC S a re eX eC e We e O re s Earth system that are essential for life, yet humankind
OCEA} MATIVE is altering both, Contemporary climate change is now a
w well-identified problem: anthropogenic causes, distur-
- bance in extreme events patterns, gradual environmental
1 OO th R P changes, widespread impacts on life and nawral resources, and
2 , even wi CP2.6
. . . sidered: the high emissions scenario (also known as “business-as-usu-
al” and as the Representative Concentration Pathway 8.5, RCP8.5)
Thes artcie v5 based on seseasch that has recened 2 fman- X )
I I n r r I n and a stringent emissions scenario (RCP2.6) consistent with the Co-
sl supper? from e French powerament in the Yamewcrk
2 I I l penhagen Accord’ of keeping mean global temperature increase be-
of e prTITee « Inves: § avens », managed

INTRODUCTION

the problem remains largely unknown owtside 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

multiple threats to human societies all around the world. But part of
provide to humans, Two contrasting CO; emission scenarios are con-
low 2°Cin 2100,
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prevent massive and mostly irreversible S—

KEY MESSAGES

85 10 Se3 level nse, These changes significantly affect the ocean’s scology (organisms
and ecosystems) and eventually marine and coastal human aciivities (fisheries, aqua
- Culture, toursm, haaith...)

Institut du developpemert durable 8 As atmosphenc CO; increases, possible human responses become fewer and less
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I I I l aCtS ‘oan A caten ‘ . 8 Chmate and ocean are inseparable: the ocean moderates anthropogenic cimate
change by absorbing sEnificant proportions of the heat and CO; that accumulate in
the atmasphere, as well 3s by receming all waier from melting ice
§ Ths climate-reguiating function happens at the cost of profound alterations of the
C O . .
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