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e Biological and
ecological effects:
high to low confidence

e Biogeochemistry:

medium to low
confidence
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e Knowledge gaps:
e Multiple drivers
- * Evolutionary adaptation
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Policy options for action

e UN Framework Convention on
Climate Change: Conference
of the Parties, IPCC,
Conference on Sustainable
Development (Rio+20)

e Convention on biological
diversity

e Geoengineering

e Regional and local acts, laws
and policies to reduce other
stresses

(WGII 30.6.4, 30.7.1)
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Policy options for action

e UN Framework Convention on
Climate Change: Conference
of the Parties, IPCC,
Conference on Sustainable

Development (Rio+20)

e Convention on biological
diversity

e Geoengineering

e Regional and local acts, laws
and policies to reduce other

stresses

(WGII 30.6.4, 30.7.1)

Feasibility
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Solar radiation
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Billé et al. (2013)

Reducing
coastal
pollution

/
I
1
1
1
I
1
1
1
1
1
I
1
]
1
I
I
1
1
]
]
1
]
I
1
I
1
1
]
1
1
1
1
1
1
1
1
1
(]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
\
1
\
1
\
\
\

Potential

Reducing
CO,
emissions

Removing
atmospheric




OAIRUG

Ocean Acidification international
Reference User Group

Brings together end users, leading scientists and
policy advisers

Complements OA International Coordination Center
(IAEA, Monaco)

Advises on the types of products, content, style, and
how to get them out with impact

Multilingual guides produced

Current activities: ‘Monaco Ocean Acidification Action
Plan’, and ‘Ocean Acidification — getting ahead of the
curve’, focussing on forecasting capabilities



Dissemination and outreach

Messages for Rio+20

< 1
= |
A special introductory guide ‘
for policy advisers and decision makers .

swwusochom

e
s oceanacidification org uk

Frequently asked questions (
y P EPOCA

about ocean acidification

ACTINGION EVIDENCE |

¥y

Introduction

Ocean acdification s 3 new fiekd of reseazch in which most studies kave been
published in the past 10 years. Hence, there ae some certainties, but many questons
remain, Ocean acidification s lso 2 mult-disciplinary ceseacch acea that encompas
s 1 iy, ooy el sslog, i - mode

Ication

ifi

the media and the genecal public ind some

he U5, Cenan Cutbon 2 Bloguacory (OCB; . ) poge,
upporad by the Butopean Poet o Ocen Aceaton (8POCY

scientists from 19 insttions and 5 countries
contuibuted o the whole process.

We do hope that this PAQ st wil prove useful and would ke to polnt out that tis a0

ok ). Toe b il b sevied pesodicly wing s ioput 0

Ocean Acid

Joan Kieypas and Richard Peely (OCB), Jean-Piecze Gatrso (EPOCA), 2nd Carol
Tudey (UK Ocean Acidification Research Progamme)

The name “ocean acidification”
The osen i, ondmoded projcions s e s wn's v acome
So why call it ocean acidificaic

Ocean acidification efers 1 the pocess of lowering the oceans’ pH (that s, increasing the
concentraion of bydrogen ions) by dissolving addional carbon diozide

Ocean Acidification THE FACTS

98 4Gt 29°C (AT 1020 el b wecall ¢ “arming.”—
CL Sabine,R. Ke

esearchers, Tipping Polnt wil ake us around
o & changing manin eccaytes nd what =

ectr of Public Enemy Number 1: Carbon and GufStream sucessuby dstrbuted

< Toig Pt . G TUS2 i OGSk e s G, U s
Loctions - Franc, Allemagne, Norsig, slande, Ny Nesond (Spabers, U
s s 20 e e 208
Versons - Frenchand Engh

v
A B ¢ Total

European Research Are

[ERTESC
[EFERIIICRTE

. Enuobesu yeeenicy yues, ENSONZOH

ENS0BEYH CONWIZ2I0H \ ‘ conupviion

A J_O.I.Vf'

After C. Turley

he
INTERACADEMY PANEL
[

his document presents the highlights of the Frequently Asked Questions about Ocean

/OCB-OA/FAQs), a detailed summary of the state of

)
Acidification (2010, 2012; www.wh
an acidification rescarch and understanding, The F

and this fact sheet are intended to
ked to comment on details about

ocean acidification. In all, 63 scientists from 47 institutions and 12 countries participated in writing
the hich was produced by the Ocean Carbon and Biogeochemistry Project (wwiw.us-ocb.org),
the United Kingdom Ocean Acidification Programme (1

European Project on Ocean Acidification (
any of these websites or at the O«
(wwn

ades or longer, which is caused primar of
dioxide (CO,) from the atmosphere. It can also be caused

inced by other chemical additions

nutrient runoff, further increas
acidity.

ed GO, inthe atmosphere that hasbeen rekeased primarlly

by fossil fuel combustion and land

ay be thought of as simply the hydrog
aliquid, and pH is the loga
asured. I
H decreases
PH has already fallen from
a pre-industrial valu 8.1, corresponding to an i
crease in acidit 6. Values of 7.8-7.9 are expected

by 2100, represent

). More information and contacts can lu (u\uhl at

The pH of the open-ocean surface layer is
become acidic (.. drop below pH 7.0), because
i buffered by dissolved sals. The term “acidif
refers 0 a pH shift towards the a
d of the pH scale, similar to the
cay we describe an increa
rature from -20°C to
0°C (4F to
s n 1d, but

seawater carbon-
ate chemistry
The concentra-

7()-”;;. in pH and carbonate chemistry force marine
organisms to spend more energy regulating chem
cell. For some organisn
slike g

responding to other s

SECOND INTERNATIONAL SYMPOSIUM
ON THE OCEAN IN A HIGH-CO2 WORLD
MONACO - OCTOBER 6-9, 2008

human actv

ata ate that

by hhenobi sy

meeting in Copenhagen n December 2009,

HSH. Prince Albert I

winning films

one by school children and another
by professional fiIm makers

Co:

A powerful animation from
the younger generation on
the threat and environmental
implications of ocean
acidification

STARRING

-cémcx@a -

.%‘

Mmeribel @ PML[ZmE QEPOCA e e

et e B [ (EBOCY —-......t

G00B08 =™

21VEEING

ocCean
acidification

Jean-Pierre Gattuso and Lina Hansson

Documents for policy
makers — some
written by EPOCA’s

World leading
website and blog on
ocean acidification

Reference User

Group of
stakeholders

Dialogue with policy makers
and media at climate change
negotiations in Copenhagen,
Cancun, Capetown and
WETCE




Dissemination and outreach

Messages for Rio+20

A special introductory guide
for policy advisers and decision makers

swwusochom

e
s oceanacidification org uk

Frequently asked questions
about ocean acidification

Ceroca

Ocean acdification s 3 new fiekd of reseazch in which most studies kave been
published in the past 10 years. Hence, there ae some certainties, but many questons
remain, Ocean acidification s lso 2 mult-disciplinary ceseacch acea that encompas
topics such 23 chemistry, paleontology, biology, ecology, biogeochemisty, modeling
and social sciences, Pucthermore, ome spects of oces

example the carbonate chemisty, e it

the media and the genecal public ind some

Introduction

“The U, Ocean Carbon 1nd Biogsochemistry (OCB; st wicach. o) progam,
supported by the Eutopean Project on Ocean Acdiication (EPOCA;
bt/ €90 paoiet /), 3 the UK Ocean Ackification Reseacch Programme
s cceanacdification osg ), bas compiled 1 st of frequenty sked
(FAQs). These quesions wece widely distcbuted t the esech community

ensute readbilty without any loss o scientiic accuracy. The response of the
27 scientists from 19 instmtions and 5 countries
contuibuted o the whole process.

We do hope that this PAQ st wil prove useful and would ke to polnt out that tis a0
. Anyone i invited t0 seek clasification of send comments to Saah
ol edu). The lst will be cevised pesiodicaly using this nput and

Joan Kieypas and Richaed Feely (OCB), Jean-Pierre Gat
Tudey (UK Ocean Acidification Research Progamme)

(BPOCA), 0 Carol

The name “ocean acidification”

The ocean is not acidic, and model projections 2y the oceans won't ever become acidic

S0 why cll i ocean acidficaion?.

Ocean acdification efers 10 the process of lowering the oceans” pH (tat i, incrasing the

concentraion of bydrogen ions) by dissolving additonalcarbon diozide in seawate from
“The word "acidificaion” refes t lowering pH from any starting point o

from 40°C 10 29°C (40°F 10 20°F), it i sall cold, but we call it “warming.” —
CL Sabine,R Key

J

ON EVIDENCE /|

v

g

STIONS
ACTI

Erctificafoh aues

_4

y

Ication

ifi

Ocean Acid

Ocean Al

Ocean Acidification THE FACTS
[ S

ectr of Public Enemy Number : Carbon and Guf Stream successs

«Tiping Point » © Georama TV52
Locations - Frane, Alerragne Nor

s Tipping Point w

i HOGAM Scinsiic Adiserse

ystems and wht

-

s pire Gatuso, Ul Ricbese
sande, Ny Mesund (Sptabers, USA
10

iMai 3 Oc 2010 Delivery Decerer 20
Versons - Frenchand Engh

A

EUROP

v

m ¢ ToTAl

European Research Area

.. Eniobeny gesenicy yies,_{NONIOR

W ENS0BEYH CONWIZ2I0H

After C. Turley

X

i

|

(5

FOUNDATION

> 101vr

he
INTERACADEMY PANEL

T iap

”~

xe'

Documents for policy Wo
makers — some

November 2013

about

sked Questions about Ocean

SECOND INTERNATIONAL SYMPOSIUM
ON THE OCEAN IN A HIGH-CO2 WORLD
MONACO - OCTOBER 6-9, 2008

ling
)l blog on
jcation

(A\ ",

his document presents the highlights of the Frequently
Acidification (2010, 2012 /OCB-OA/FAQs),a detailed summary of the state of
ation research and understanding. The FAQs and this fact she
entists, science communicators, and science policy advisors asked to comment on details about

s and 12 countries participated in writing
ochemistry Project (i

A a/\ Monaco Declaration

ile taking part i the ons of the.

ocean acidi are intended to

hich was produced by the Ocean Carbon and Biog
tion Programme (1w
). More information and contacts can be found at
cean Acidification International Coordination Centr ite
e (IPCC) Fifth

European Proj atarae hat
any of these websites or at the C
ication). The Intergovernmental Panel on Climate C}

acidification (OA) isa.

Lty of the oceen over an o The pH of the open-ocean surface layer is

g hich s caused primarily become acidic (.. drop below pH 7.0), because

i buffered by dissolved sals. The term “acidif

dioxide (CO,) from the atmosphere. It can also be caused

a pH shift towards the. meetingin Coper ember 2009,

inced by other chemical additions

HS H. Prince Albe-

nutrient runoff, further increas

acidity.

its
60« isalso
changing

seawater carbon-
ate chemistry
The concentra-

attributed to human.

Dialogue with policy makers
and media at climate change
negotiations in Copenhagen,
Cancun, Capetown and
WETEE

dCO, in the atmosphere that has been rele

by fossil fuel combustion and land use chs

7(,».,“. in pH and carbonate -*
organisms (o spend i

in their cels. For

for other

aliquid, and pH is the loga
A1t

ale on which this concentration is measure
iy increases as the pH d
PH has already fallen from
a pre-indu
crease in acidit

by 2100, represent

A powerful animation from
the younger generation on
the threat and environmental
implications of ocean
acidification

OcC€an

acidification

Jean-Pierre Gattuso and Lina Hansson

" @EB000E

bgmeeysion
oo

D >®
PML|z=z  QRPoCA smriene »

i BN [ (B0 einer

, BBB0BA8 =

21VEEING


http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org
http://news-oceanacidification-icc.org

