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Established in 1960

Has functional autonomy within UNESCO

Only intergovernmental body mandated to promote marine

science in all ocean basins

Fosters marine sustainable development through: science,
services, observations, data exchange and capacity
development




The I0C within UN

Focal point for ocean
observations, science,
services and data
exchange

Competent international
organization for Marine
Scientific Research
(UNCLQOS)




|IOC Vision

Strong scientific understanding and systematic
observations of the changing world ocean
climate and ecosystems shall underpin
sustainable development and global

governance for a healthy ocean, and global,
regional and national management of risks

and opportunities from the ocean.
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High Level Objectives: (...)

3. Increased resiliency to climate change and variability and enhanced safety, efficiency and
effectiveness of all ocean-based activities through scientifically-founded services,
adaptation and mitigation strategies.

Climate variability and change impact many elements on which human well-being depends,
modifying patterns of rainfall and drought, sea-level and coastal erosion, and through temperature
changes and ocean acidification, adding stress to ecosystems and impacting on the goods and
services they provide. Thus, human development goals including food security, access to water
resources, and preparedness and resilience to disasters are threatened. It is known that the ocean
plays a key role in climate; IOC will therefore assist its Member States in developing capacity so
as to enable them to develop and improve climate impact mitigation and adaptation strategies that
are based on growing scientific knowledge.



2030 AGENDA
——

(@) SUSTAINABLE
%/ DEVELOPMENT

GOOD HEALTH QUALITY
AND WELL-BEING EDUCATION

e

NO ZERD
POVERTY HUNGER

|!ﬂi

GENDER GLEAN WATER
EQUALITY AND SANITATION

DECENT WORK AND
ECONOMIC GROWTH

vy /\/
\@f ‘

II]I.ISTR‘I' INNOVATION 10 REDUCED
MIJIFRASTRI.IIHRE IHE[IUALITIES

&
v

11 wcommes [§ 12 corsero

Eéa 0

- ~
Y ‘I
PEAEE JUSTICE

%i\“

CLIMATE A m\ LIFE
13 et \ WA 15 o B Mositone
INSTITUTIONS

&% ¢ |y

YO

I]A RTNERSHIPS
FUHTHE GOALS

®

SUSTAI NABLE
DEVELOPMENT

GOALS

United Mations : Interg men
Educational, Soenlificand - Doeanographic
Cultural Organzation -  Commission

Conserve and
sustainably
use the
oceans, seas
and marine
resources for
sustainable
development




The work of
|OC of
UNESCO is
relevant to 13
out of 17

Sustainable
Development
Goals
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Linkages between the ocean and human health

Vital nourishment through
sustainable ocean
management

Education & training for
global ocean stewardship

14 LIFE
BELOW WATER

GLOBAL PRIORITY

Gender equality in ocean sciences

Better livelihoods through 1 Yoam

sustainable ocean M‘d

management
: |OC contribution: .
Capacity building, RGOS . ‘ . ok Economic benefits through
multi-stakeholder partnerships @ Scientific cooperation /\/" sustainable blue growth .
data monitoring . capacity development ‘
_ : & transfer of marine technology — . :
Sustainable sea/land interfance, 19 oo wowusmene Resarch and innovation for

~

protected coastal livelihoods &= science-based p0|ICy advice & new ocean-based industries.

Ocean and climate scienceand 13 i 10 Narrow the ocean science, technology
cooperation for mitigation 9 . 6 and knowledge gaps
and adaptation
12 RESPONSIBLE 11 SUSTAINABLE CITIES
memn ..... M(:Mlllls
Responsible consumption of m A :“ = Early warning for ocean hazards,

ocean resources A== including tsunamis.



Science in EBUS WCRP CLIVAR

ICTP-CLIVAR Summer
School on Oceanic
Eastern Boundary
Upwelling Systems
Trieste (Italy)

15-19 July 2019

|IOC-UNESCO co-
sponsored participants
from developing countries

Upwelling Systems

15 - 21 July 2019
Trieste, ltaly

This school will focus on coupled ocean-atmosphere
dynamics in upwelling systems, their biogeochemical
and ecological processes, and their sensitivity to climate
variability and change. Afternoons will be devoted to
practical sessions involving the use of circulation models,
analyses of relevant data sets, and discussion of current
research.

Topics:

+ Overview of upwelling systems and their physical and
biological dynamics

+ Oceanic circulation and the upwelling process

-+ Atmospheric circulation in upwelling systems

- Biogeochemistry and ecosystems

+ Atmosphere-ocean coupled dynamics, airsea
interactions, and biogeochemical feedbacks

- Natural and anthropogenic climate impacts on upwelling

+ Global climate modeling and biases

- Model-data comparisons and data visualization

How to apply: Grants:

oation: A Naied nuusbor of gras’ coe avolable
hitp:/ /indico.ictp.it/event /8702/ fo sup the jance selected
participants, with priority given 1o participants
from developing countries. There no

1o apply.

—_—

[NEL

United Nations
Educational, Scientific and
Cultural Organization

Furlhar information:
hitp:Hlindico tetp t/avent/8702/

smr3si diotp.t

Directors:
A.BRACCO
‘Georgia Inst. of Technology, USA

A LAZAR
University Pierre and Marie Curie, France

Local Organizer:

R. FARNETI, ICTP

Speakers:
A.BRACCO

Georgia Inst. of Technology, USA
F.CHAI

Second Institute of Oceanography, China
M. DIAKATE
Cheikh Anta Diop Univ., Senegal
M. GARCIAREVES
Faralion Inst, USA
R. GARREAUD
Univ. of Chile, Chile
AR

Univ. Pierre and Marie Curie, France
A MILLER

Scripps Inst. of Oceanography, USA

R. RYKACZEWSKI

Univ. of South Caroling, USA

M. SCHMIDT

Leibniz Inst. for Baltic Sea Research, Germany
1.TONIAZZO

Bjerknes Centre for Climate Research, Bergen, Norway
J.VEITCH

South African Env. Obs. Network, South Africa
P.ZUIDEMA

Univ. of Miami, USA

Deadline:
15 April 2019

Intergovernmental
Oceanographic
Commission




Science in EBUS SCOR WG 155

SCOR WG EBUS 155
Summer School Changes
In coastal upwelling
systems and their impact
on marine resources

4-12 May 2020
Dakar (Senegal)

|IOC-UNESCO co-sponsoring
female participants from
developing countries

Cultural Organization Commission

5-10 September 2021
Lima (Peru)

|IOC-UNESCO as co-sponsor



SDG 14 10 targets — 10 ways to collect data ﬁ @
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TARGET 14-1]J1 [ TARGET 14-2{}1| TARGET 14-3|§ | TARGET 14-4| |TARGET 14-5| |TARGET 14-6] |TARGET 14-7]

INCREASE THE
END SUBSIDIES ECONOMIC BENEFITS
REDUCE MARINE PROTECT AND RESTORE REDUCE OCEAN CONSERVE COASTAL CONTRIBUTING TO ERS?E:'? Hi%m; chsss
POLLUTION ECOSYSTEMS ACIDIFICATION | SUSTAINABLE FISHING | AND MARINE AREAS OVERFISHING RESOURCES

| TARGET 14>A || [TARGET 14-B| |TARGET 14:C|

e 143  I0C-UNESCO Tier Ii

144 | FAO Tier | 2020

14.5 UNEP-WCMC supported by IUCN Tier | 2020
INCRERSESCIENTIFIC T ERENT 7D 146 | FAO Tier Il 2020
E%E;E%%Eg&iffm SUPPORT SMALL SCALE EJ{%%T&ET'D”ALSEA 14.7 | FAO supported by UNEP-WCMC Tier Il 2030

14A  IOC-UNESCO Tier Il i

14B | FAO Tier Il i

14C | DOALOS Tier Il i

10



Ocean Acidification a global ‘issue’ addressed at the regional scale  [ifl @
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« The ocean has absorbed 1/3 of the fossil carbon Increasing risk from RCP2.6 to RCP8.5
released (b) Risk for marine species impacted by ocean acidification
only, or additionally by warming extremes
— 400 T T
E ,g Atmospheric CO,
a S 380} (Hawaii & South 900 - = =
2 = Pole) = g e
o € c Sl *pH780 +37C--|RCPB.S)
] § 360 = S g
8 S g £ E
g 8 340y SL 700 -L% Vulnerable taxa g _______
© S 320+ (;J\:::;i:ianggé) E £ aflfggg,sugrrym— ?—9 «pH791,+22°C --IBEEQUI
c £ g o | voterreets | S < o
= 8.12 = S [NECEFEE S [ — 2 C
o O : 2 R+ pH7.97,+18C--| RCPAS |
o O © 5004 2010 50% c
8.09 | £ “of corals, ©
Upper ocean pH pH 2 echinodens and | Y oo
(Atlantic & Pacific) 3.06 ol i
, . : : . . e «pH 8.1, 0°C--{ Recent (1986-2005) ]
1950 1960 1970 1980 1990 2000 2010 and %tempnds I
. . 300 1 L affected | e Pre-industrial |
IPCC (2013) WG |, Summary for Policymakers, www.ipcc.ch PHB7,-08C-1 (1850-1900) |
Projected pH, temperature for
2081-2100
. . Observed pH, temperature
« Capacity of the ocean to continue to absorb carbon at (emperature n*C rebtiveo 1986-2005)

the same rate is questioned by scientists.

« Absorbed CO, increased the acidity of seawater —26 %  * The rate of change may be faster than at any time
since 1900 and about 150% in 2100 during the last 300 million years




Data to measure the impact of OA - SDG 14.3 @

:
| Uniled Natons *  Intergovemmenia

o ihur Organation + Commiesian ™
|OC OSS:
Global Ocean Acidification

* supports the GOA-ON secretariat ~ Observing Network

» supports the coordination for the i 1T
Communities of Ocean Action on
Ocean Acidification

e Co-chairs the GOA-ON biological
working group

E)

|OC custodian agency for SDG
Indicator 14.3.1




Global Ocean Acidification Observing Network  GOA-ON) I

Observing Network

Ocean pH in 1850

Goal 1 Understanding of global Goal 2 Understanding of
OA conditions

Goal 3 Data to optimize
ecosystem response to OA modeling
OA

13



GO,NE

—~2 " = - Global Ocean Oxygen Network i @

EOV Oxygen, Fish abundance, Marine mammals, Benthic invertebrates

IOC-UNESCO established a new network of scientists, which focusses on deoxygenation in the marine environment — in
the Open Ocean and Coastal Areas, including the impacts of climate change and eutrophication.

 Since 1950 - Over
500 coastal systems
identified with
<20-25% oxygen
saturation

« Since 1960 - The
open ocean has lost
2% of its oxygen
inventory = 77 billion
tons O,

e Science Publication
in 2018 Breitburg et SV S
al.




GO,NE

Global Ocean Oxygen NEtwork

SUMMARY FOR POLICY MAKERS

The
Ocean

Is Losing
Its Breath

Declining Oxygen in il NE
the World’s Oceanand RSt @ Gozm

UnftedNations . Infergovememental
gucstional, Scientific and - Oeanographic
Cutural Organization - Commission

Coastal Waters

Cultural Organization Commission

Publication of GO,NE policy brief
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[ ® Worid| O Arctic| O ATL4ll[ ON O] | O Souhemm| O Indizn| O PaCati{ ON 05] [ RESET ]
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What are Marine Ecological
Time Series teling us about

IGMETS..... 016Mar [ trendstat-SMK : rrsst : 10y ocean |
60" 90° 120° 150" -180° 150" -120° -90° 60" -30° o

-
the ocean? o
o
I 5
A STATUS REPORT TIND
o4 ,vﬂ
I
¥ 60" 90" 120" 150 -180°  -150°  -120" 90" -60° -30" 0

IGMETS Report — What
are Marine Ecological
Time Series telling us
about the ocean? — A
status report (10C
Technical Series 129)

10 year (2003-2012) temporal-trends in Surface Temperature [Reynolds OI-v2].

NEG(p<001)  NEG(pe05)  NEG(nonsi)  POS(non-sig)  POS(pel05)  POS (p<nol)
Trends over Tne

BACKGROUND FIELDS:
10 year (2003-2012) rates of change in Sea Surface Temperature (C/yr). Reynolds Olv2SST

IGMETS Explorer — Online resource
http://igmets.net/explorer



http://igmets.net/explorer

TrendsPO
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|OC Working Group to
Investigate Climate Change
and Global Trends of

Phytoplankton in the Oceans

©lsensee, Smithonian




Harmful Algal Blooms
|

.
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EOV phytoplankton

HABS:
Reoccurring, persistent. Major events with profound societal impacts in 2016

|OC responses:

Science is addressed jointly with SCOR through the research programme Rttty
GlobalHAB. T
Long term CD effort ; Toxic and Harmful o
Development of a Global HAB Status Report e e

IS In progress linked to OBIS.

Long-term partnerships with SCOR, ICES,
PICES and IAEA.

Silvia Méndez and Marie-Yasmine Dechracui Bottein

Patrick LASSUS, Nicolas CHOMERAT,
Philipp HESS, Elisabeth NEZAN

-V 3B /.A/"‘/‘




Multiple stressors

 Midwater OMZ

Light and N-fertilization
warming :

Respiration
OMZ formation

Most deep
oceans

L__Organic matter
—— %ﬁtiy

OMZ = O¥ygen
minisrdm zone

United Malions

Educational, Scentific and
Cultural Organzation

|ddri, 2015

L,

Intergovemmental

Cceanographic

Commission

19



Ocean Carbon - |IOCR T @
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Light and {~tertilization
warming (o

Open ocear& o

Upwelling
winds

18" = Anoxic
+ Sub-oxic zone

Midwater OMZ POM = Particulate
organic matter

Respiration
OMZ formation

OMZ = Oxygen
minimum zone

lddri, 2015

Most deep

oceans
20



Global Ocean Science Report [ITHil @
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Ocean science — how, where and
by whom?

Assesses for the first time the status and trends in ocean science
capacity around the world.

A global record of how, where, and by whom ocean science is
conducted.

Information used for reporting towards SDG target 14.a — 2030
Agenda for Sustainable Development

English Espariol Francais Pycckuia

Rappof't

Mondial e
sur les o COCTOAHN

y
Sciences % v okeaHorpapuh
0CeANIQUES e N ——

The Current Status
of Ocean Science
around the World

|IOC-UNESCO, Global Ocean Science Report, 2017
http://unesco.org/gosr



http://unesco.org/gosr

How ‘big’ is our ocean science? il @
| United Natins imergovemmenta
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Global
Citation Map
for Ocean
Science

Area of each country __ ‘
IS scaled and Science-ﬂelrht N° Citations
deformed according :‘-‘"1“5‘_”[;00 | '
to th_e numbe_r of & 100051110
citations received @ 50000 - 10000

@ 100,000 - 200,000
@ 200,000 - 400,000

- —

@ 400,000 - 900,000 ' .
e ® S




What are the national strengths in different

ocean sciences categories?
|

United Malions : Intergovemmental
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National strengths
in different ocean
sciences
categories. Spider
plots show the
Specialization
Index (SI)
compared to the

world (2010-2014).

Blue growth
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technology -~ + . . +_ vy Ocean
and | : ' and climate

engineering

" Ocean crust

Ocean observation <, .
. ! e and marine gechazards

and marine data

Ocean health

Blue growth
B L L
Human health and he ] : - Marine ecosystems
well-being -~ e L ", functions and processes

, ]
Ocean . |
technology . \ '+ Ocean
and and climate
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engingering
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Ocean observation "< Tt - .7 Ocean crust

and marine data and marine gechazards

Ocean health

.World .Algeria .Eg}rpl OKenya .Morm:cn .Nigeria .SuulhAfrica
.Tunisia . United Rep. of Tanzani

Q@vuld @Fance @Germany laly @ Netherlands @ Norway @ Russia
@5:n @K
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2021
2030

United Nations Decade
of Ocean Science
for Sustainable Development
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A Clean Ocean QO &

Sources of pollution are identified, quantified and reduced, and gy “ H @
pollutants removed from the Ocean. e G i PN

e
A Healthy and Resilient Ocean Wil PN

Tl
Marine ecosystems are mapped and protected, multiple e e

| | ! ! wsnos [ ISLAND -
impacts, including climate change, are measured and reduced, focs s oo U:M%Ej Bl
and the provision of Ocean ecosystem services is maintained. ® !". 0 Rt

A Predicted Ocean e -

4id
Society has the capacity to understand current and future
Ocean conditions, forecast their change and impact on human
wellbeing and livelihoods.

.
United Mationz  +  Intergovemmental
Educational, Scentificand . Doeanographic
Cultural Organzation - Commission

)\ ISLAND
& .| UOICES
VY R

The Science

23:::‘ We Need for the
"| A Safe Ocean 3 Ocean We Want

PARIS2015
ccccccc

Human communities are protected from ocean hazards and the
safety of operations at sea and on the coast is guaranteed.

"\ ISLAND
umcss

e ESAVAVASANY
A Sustainable Productive Ocean " [

‘ I' Disaster Ris\kl Red\fcﬂon
The provision of food supply and alternative livelihoods are — »
1 ACTION 14 BELON WATER D
secured. ~

pppppppppp

QuALITY GENDER 10 REDUCED
EDUCATION EQUALITY INEQUALITIES

A transparent & accessible Ocean F¥/Ru= e

@ All nations, stakeholders and citizens have access to ocean data and " 167
v BELOWWATER ANDSTRONG

information, technologies, and are capable of making informed e~ gm v Eg.EEE
decisions. o> Y, W

Atainable Development

fo
l202| 2030)
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Global Ocean Science Report 2020

Baseline information to
support the UN Decade of
Ocean Science for
Sustainable Development
2021-2030

Proposal for an International
Decade of Ocean Science for
Sustainable Development
(2021-2030)

Lisbon, 2-6 June 2020
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| THANK YOU

Salvatore Arico, I0OC Head of Ocean Science Section:
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