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*»*General context: Climate change?

b ) PNGALL®©

« Climate change is a modification in the statistical distribution of weather patterns and average weather conditions for an extended period of

time (i.e., decades to millions of years).
* In 1966, the World Meteorological Organization (WMO) proposed the term "climatic change" referring to all forms of climatic variability on
time-scales longer than 10 years.
« Climate change is attributed to many natural factors such as variations in solar radiation received by Earth, plate tectonics, and volcanic
eruptions.
However, certain human activities have been identified as primary causes of ongoing climate change.
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»General context: Causes of Climate change

Active Sustainibility ©
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*»General context: Causes of Climate change
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»Climate change & CO, levels

-*+——— current level

For centuries, atmospheric carbon dioxide had never been above this line

+— 1950 level

Credit: Vostok ice core data/J.R. Petitet al.;
NOAA Mauna Loa CO2 record

This graph, based on the comparison of atmospheric samples contained in ice cores and more recent direct measurements, provides evidence that atmospheric CO2 has
increased since the Industrial Revolution




*Climate change & CO, levels

"Today’s rate of increase is more than 100 times faster than the increase that occurred when the last ice age ended."

~ NOAA Media Release (2013)
~ Scripps (S10 UCSD) News Release (2013)

Carbon dioxide concentration at Mauna Loa Observatory
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https://www.co2.earth/22-co2-now

“Climate change & CO, levels

o Consequences of the elevated atmospheric CO::

Temperature anomaly (°F)

v/ SST

Average Global Sea Surface Temperature, 18802012
2.0

1.5

— vy

1.5

-2.0
1880 1900 1920 1940 1960 1980 2000 2020

Year

Data source: NOAA (National Oceanic and Atmospheric Administration). 2013. Extended reconstructed sea surface
temperature (ERSST.v3b). National Climatic Data Center. Accessed February 2013. www.ncdc.noaa.gov/ersst/

For more information, visit U.S. EPA's "Climate Change Indicators in the United States” at
www.epa.gov/climatechange/indicators.
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<*\What Is the ocean/sea acidification

o Consequences of the elevated atmospheric CO2:
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+/ Seawater pH

Oceanic pH

Oceanic pCO; (patm)
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[] *Climate change-related
[7] consequences
*Effects on marine biology
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(original diagram in Rossi et al. 2019, artwork by A. Gennari)-



** Ocean/sea acidification

NEREUS BRy==
309% @ @ PROGRAM pubes:
A ~
of CO, emitted
from human

activities captured
by oceans

Ocean acidity
expected to increase

by Z0% by 2050 and
130% by 2100 T mortality and shell

acidic

dissolution of corals,

some algal species, 3
and shellfish

alkaline
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Why Is a global approach needed?

90° N

60° N

to understand ocean acidification (OA)

and its drivers correctly. 30° N
to identify patterns across systems in 0°
how OA is unfolding, especially along
the coasts 30° S
to collect sufficient data to develop —
early warning systems
90° S
to develop data products that inform 20°E  60°E  100°E 140°E  180°  140° W 100°W 60° W 20° W 20°E
local to global policy to reduce CO2 and E Moan O iD n.,..
mltlgate |tS ImpaCtS 0 05 10 1.5 2..0 2..5 31.0 35 40 45 5.0 0.1 0.6

_ B Sutton et al. 2016, Biogeosciences:
DBCP-Mediterranean-Tunisia-2023 www.biogeosciences.net/13/5065/2016/
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J GOA-ON vision . GOA-ON )

Global Ocean Acidification
Observing Network

Sharing OA expertise, data, and information, we aim to provide the world with a scientifically
valid status of OA, biological responses, and forecasts on local scales globally.



http://www.goa-on.org/

GOA-ON

L e

Data from validated 1st & 2nd GOA-ON workshop participant lists (Seattle, Washington 2012 & St. Andrews, UK 2013)



+900 scientists> x5
105 countries > x3

L

Data from www.goa-on.org current members list Excluding representatives of UN bodies



Mediterranean civilizations have been always interested by their
- shared sea!

o ';" » A o - A = .
- Greek & Phoenician Colenization, ca. 800-550 BCE |
@ Grook mfuence @ Fhosnician itiuence
' »

‘ Geoak Mometands . Phoenician Homeland
— Ceeek Colonization - Phoenician Trade
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Mare nostrum = Our Sea Is over-fished!
Snapshot of fisheries

Composition of the fleet

Total estimated Total estimated Smgi-seRte

economic contribution annual revenue

USD 8.8 = USD 3.4

billion billion

Total catch °

’ I g 76 300

787 900 T I ——— Total number Purse seiners & pelagic trawlers

tonnes of vessels v
5.5%

Vulnerable Communities
- Every coastal village has a fisher Other fleet segments
i ﬁ As many as 1 in every 100 coastal residents in some areas _9_ ol

1—1"’5 4.6%

Source: FAO/GFCM, The State of Mediterranean and Black Sea Fisheries 2020 DBCP-Mediterranean-Tunisia-2023 d




A Mare nostrum = Our Sea Is maritime shipping hub

N
The Mediterranean is one of the busiest

seas in the world:

* harvesting 20% of seaborne trade,

» 10% of world container throughput
and

« > 200 million passengers.

_______

‘,-. o /
“m‘. .._‘.v 'j e l/

~ As maritime traffic is steadily increasing it
environmental pressure, such as:

rising CO, emissions, pollution, marine

/
- ) ) = wo
and collisions with large cetaceans, unde ! d‘
noise and introduction of non-indigenous L% 9
9 Qb\\: b

- / r‘ d
li .-

.

species.
Traffic density
[
Low High
0 250 500km Source: MarineTraffic, 2017
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Mare nostrum = Our Sea Is under multiple pressures!

RISKS AND IMPACTS OF ENVIRONMENTAL CHANGE
IN THE MEDITERRANEAN BASIN

8 L=

CLIMATE-RELATED DRIVERS NON CLIMATE-RELATED DRIVERS

By 2040, mean temperature will be 2.2°C above = Alr and water pollution increase overall
pre-industrial levels. Per TC warming, « Urbanization & land degradation reduce agricultural land

rainfall will decyease 4% = Overfishing & non-indigenous species threaten
Sea level could rise by more than 90 cm by 2100. - g . & o S <

marine biodiversity

7 Impacted by heat waves, S
/ pollution, extreme events, food

/ shortages, vector-borne diseases.

Warming is just one of the MANY /o B
drivers of environmental risks!

and £0% of endermc

fish species could be

e - -
5 ~
In the South and Ea 7 Sealevelriseimpacts \
over 180 million people coastal infrastructuresincl. \

/ Itural heritage, and causes
suffer fro ter scarcit toda e :
e L e FCIY Y- [ loss of agricultural land [{VEREG)
By 2050, crop yields may decline
by approx. 7%,
20% of exploited marine species ’
/

B 2‘DO water demand ma
¥ ¥ { water and soil salinization,
may be [N

C

. MedEC(: % oenta— UN®
Find out more on https://www.medecc.org el e Srogremme
DRCP-Mediterranean-Tiinicia-207




Mare nostrum = Our Sea Is facing Ocean Acidification!

CO:

X
{ C{}z + HEG — H1C03 \ Carbonic acid

HECDj H@‘ HCD_?, Bicarbonate ions

HCO; «— @ + Carbonate ions SN\
=¥
) /Q\

Hydrogen ions

are the basic building blocks for the shells of many marine

organisms. Thus the formation of bicarbonate through this chemical reaction
removes carbonate ions from the water, making them less available for use by
many marine organismes.
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% Risks on marine ecosystems

Photos: D.
.+ Kersting

Necrosis in Cladocora caespitosa in the Columbretes
Islands Marine Reserve
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GOA-ON Regional Hubs e

WWW.goa-on.org

“OA is a global condition with local effects”
The Global Ocean Acidification Observing Network (GOA-ON)
has encouraged grass-roots formation of regional hubs:

9 GOA-ON regional hubs gathering scientists from
various oceanic areas

DBCP-Mediterranean -Tunisia-2023


http://www.goa-on.org/
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Global Ocean Acidification

We’re 9 regional



http://www.goa-on.org/

-

Algeria, Croatia, Cyprué, Egypt, France, Greece, Italy, Lebanon, Malta, Monaco,
Morocco, Slovenia, Spain, and Turkiye i =

— - o o o b S
3

- > ’ 3
ol .v‘..(i .Qll. J - <
= o~ i

PPor ‘ on :;-:g‘ oa™\
N = \ - SR ﬁ Med Hum

Med Hu
.\-}“' \f‘ - - -/

5

GOALS

Improve the communication between the Mediterranean OA members to better study and understand the ocean
acidification and its consequences in the Mediterranean through collaborations and projects

Promote community "best practices™ consistent with GOA-ON

Support the Mediterranean OA community via capacity building and trainings

Work together as a community to provide OA-related messages (social, biological, and physical impacts and
implications of ocean acidification) for policy-makers and the public

DBCP-Mediterranean-Tunisia-2023



Lebanon

Steering committee member:

*Ship-based time-series stations since
2012:
B1, B2, A3

Parameters:
T, S, nutrients, pH, AT, DIC, DO, Chl.a,
plankton, etc.

Contact:

Abed El Rahman Hassoun
abedhassoun@cnrs.edu.lb
ahassoun@geomar.de

Abed El Rahman HASSOUN, CNRS-L/GEOMAR

DBCP-Mediterranean-Tunisia-2023
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 Climate change research in Lebanon: (Hassoun etal. 2019, DsR)
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France

*Ship-based Time Series

REPHY

Contact Name

Dominique Soudant

Catherine Belin

Contact Email
Dominigue.Soudant@ifremer.fr
Catherine.Belin@ifremer.fr

Villefranche Point B (Cote d'Azur)
Contact Name

Laure Mousseau

Contact Email
laure.mousseau@imev-mer.fr

MOOSE-GE

Contact Name

Pierre Testor

Contact Email
pierre.testor@locean-ipsl.upmc.fr

SOLEMIO (Marseille)

Contact Name

Dominique Lefevre

Contact Email
Dominigue.lefevre@univ-amu.fr

Thau Lagoon (Mediterranean)

Contact Name

Yves Collos

Contact Email

Yves.Collos@univ-montp2.fr

CocoriCO2 project

Frédéric Gazeau

frederic.gazeau@imev-mer.fr
https://wwz.ifremer.fr/cocorico2_en/Donnees,

Gulf of Lyon (North-west Mediterranean
Coastal)

Contact Name

lan Salter

Pascal Conan

Contact Email

ian.salter@obs-banyuls.fr
pascal.conan@obs-banyuls.fr

*Mooring

DYFAMED (Ligurian Sea)
Contact Name

Laurent Coppola
Contact Email
coppola@obs-vlfr.fr

Steering committee member:
Steeve COMEAU, CNRS

DBCP-Mediterranean-Tunisia-2023
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Point B time serie (Villefranche - 5km West of Nice, France):

Longest time serie in the Med Sea

Weekly sampling since 2007

Two depths 1 m and 50 m
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Spain

Marta Alvarez - Instituto Espafiol de Oceanografia (IEO CSIC)

@ SAMI-pH moorings Eva Calvo - Institut de Ciencies del Mar (ICM CSIC)
Iris Hendriks - Instituto Mediterrdneo de Estudios Avanzados (IMEDEA -
’ Ship-based sampling CSIC-UIB)

Maribel Garcia-lbafiez - Institut de Ciencies del Mar (ICM CSIC)

Carles Pelejero - Institut de Ciencies del Mar (ICM ICREA CSIC)

Fiz Fernandez Perez - Instituto de Investigaciones Marinas — (1IM CSIC)
I. Emma Huertas - Instituto de Ciencias Marinas de Andalucia- (ICMAN
CSIC)

Patrizia Ziveri - Universitat Autonoma de Barcelona-Institute of
Environmental Science and Technology (ICTA-UAB and ICREA)

v Other OA time series and analyses

Steering committee member:

* | i Iris HENDRIKS (IMEDEA - CSIC-
Portugal A T ‘ﬁ’ o v ; U I B)
, _ D o e Q

m Balearic Sea Ocean Acidification
soars  Time Series (BOATS) Shipbased, Fixed stations
GIFT since 2012, BOATS since 2018

Parameters:
T, S, nutrients, pH, AT, DOC, DO, Chl.a

Glbraltar Fixed Time series (GIFT)  E# oLy :x?}w'

CSIC Interdisciplinary Thematic

9 ( : s l‘ : Interdisciplinary Platform DBCP-Mediterranean-Tunisia-2023
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10.1029/2020GL089601Geophysical Research Letters ALVAREZ-SALGADO ET AL.
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Greece

Steering committee member:
Eva KRASAKOPOULOU, UAegean

*Ship-based time series:

+/ MSFD GR stations in the lonian (4 stations) and Aegean (6 stations) Seas
C; and A; sampling, Several depths, Every 6 months, since 2018.

Contact Name

Kalliopi Pagou

Christina Zeri

Contact Email

popi@hcmr.gr

chris@hcmr.gr

« Saronikos Gulf (Aegean Sea) stations S11, S7, S1, S2 and S16
C; and A; sampling, Several depths, bimonthly, since 2021.
Contact Name

Soultana Zervoudaki

Aleka Pavlidou

Contact Email

tanya@hcmr.gr

aleka@hcmr.gr

v/ HCMR-RV-M3A

C;, A; sampling, Several depths, Every 12 months
Contact Name

Constantin Frangoulis

Contact Email

cfrangoulis@hcmr.gr

v/ HCMR-RV-HCB
C;, A;, pH Surface sampling, Every 1 month
C,, A, sampling, Several depths, Every 12 months ¢ HCMR-fixed platform-HCB

*Mooring (M):

Contact Name pH. Subsurface sensor. Every 3 hrs
Constantin Frangoulis CO, water. Subsurface sensor. Every 6 hrs
Contact Email CO, air. Above surface sensor. Every 6 hrs
cfrangoulis@hcmr.gr Contact Name

Constantin Frangoulis
Contact Email
cfrangoulis@hcmr.gr

DBCP-Mediterranean-Tunisia-2023
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Tu rkey *Ship-based time-series stations
since 2019:

North-East Levantine Basin; Marmara
Sea

Parameters:
T, S, nutrients, pH, TA, pCO,, DO, Chla,
etc.

Contact:
Valeria Ibello
valeria.ibello@ims.metu.edu.tr

Steering committee member:
Valeria IBELLO, METU-IMS

DBCP-Mediterranean-Tunisia-2023
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First assessment of the
annual budget of the air-sea
CO, fluxes in the Northeastern
Levantine basin

Clear seasonality in the air-
sea CO, fluxes

‘Winter a CO, sink, biological
uptake of CO,, low
temperature (high solubility)

*Summer a CO, source, high
temperature (thermodynamics
of CO, species, possible
mineralization)

*On an annual budget the
Northeastern Levantine basin
Is a net sink of CO, (2019-
2020). Different patterns in
respect to other nearby areas




Italy *Fived Ocean Time Series (FOTS)
v/ Paloma (ICOS, Northern Adriatic)

AnnaLuchetta, anna luchetta@ismar.cor it

l ot T Carolina Cantoni, carolina cantoni@ismar.cnr.it
[Miramare-C1, Paioma) v’ MIRAMARE (ICOS, Northern Adriatic)
. Michele Giani, mgiani@ogs.it
v SAILOR-E2M3A (South Adriatic)
Vanessa Cardin, veardin@ogs.it
Guif of Napiss 3 Giuseppe Civitarese, geivitarese@ogs. it
Vs : T, v WIM3A (ICOS, Ligurian Sea)
“ Roberto Bozzano, roberto.bozzano@enr.it
Sara Pensieri, sara pensienn@cnr.it
v Lampedusa (ICOS, Sicily Channel)
Alcide D1 Sarra, alcide. disarra@enea.it

*Ship-based time series:

v/ LTER-C1 Gulf of Trieste (Northern Adriatic)

Bruno Cataletto, beataletto@ogs.it

v PALOMA Gulf of Trieste (Northern Adriatic)

Carolina Cantoni, carolina.cantoni@ismar.cnr.it

* Acidification impact on marine ecosystems in proximity of vents:
v Panarea (ECCSEL, South Tyrrhenian Sea)

Cinzia De Vittor, cdevittor@ogs. it

v Ischia(Tyrrhenian Sea)

Parameters:
T, S, nutrients, pH, AT, DO ondiscrete water samples
automaticT, S, 02, pC0O2., measurements at ICOS FOTSstation

Steering committee member: Mariacristina Buia, mariacristina buia@szn it
Michele GIANI, OGS Nuria Teixido, nuria teixido@szn.it

DBCP-Mediterranean-Tunisia-2023



pHyanamaly

Adriatic Sea

« High seasonal pHvariations driven by temperature, biological activity, riverine input ApHT=0.4 fh"r*-f

« Densewater formation contributesto CO. influx from the atmosphere and to its transfer :m:
southwardstothe South Adriatic Sea and tothe Eastern MediterraneanDeepwaters :; ""

« Signficantwarming and acidificationtrends in surfacewaters ofthe northern Adriatic Sea : Ix

".."l-r 'j-:'.? -‘_"*?
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Panarea: a Natural Laboratory to study OA

The relative proportion of the number of individuals of the
vanous functional pguilds change along the 0A gradient.
Invertebrates inhabiting the low-pH zone are mainly composed of
weakly or non-calcified species, with small size,
burrower/tubicolous habit, omnivorous or suspension feeders,
and with direct development and brooding habit. In the stations
with higher pH, heawvily calcified forms, and greater size,
herbivore an herbivore/detritivore prevail {Esposito et al,, 2023).




Egypt

Steering committee member:
Nayerah SHALTOUT
National Institute of Oceanography and Fisheries

DBCP-Mediterranean-Tunisia-2023

*Ship-based time-series stations since 2008 on
seasonally for 18 sectors perpendicular to
Egyptian Mediterranean coast at four depths
intervals till 200m for a total no of samples 176.
Measured Parameters:

T, S, pH, DO, nutrients, AT, Chl.a.

Contact:

Associate Prof Nayerah Shaltout
nshaltout@gmail.com

*Ship-based time-series stations Egypt northern
lake, Lake Idku, 2012-2013 seasonally, 32 stations
for surface and bottom sample.

Measured Parameters:

T, S, pH, DO, nutrients, AT, Chl.a.

Contact:

Associate Prof Nayerah Shaltout
nshaltout@gmail.com

Ship-based time-series stations Egypt northern
lake, Lake Burulus, 2020-2022 seasonally, 16
stations for surface and bottom sample.
Measured Parameters:

T, S, pH, DO, nutrients, AT, Chl.a.

Contact:

Associate Prof Nayerah Shaltout
nshaltout@gmail.com
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Morocco

Ship-based time series: on seasonally

Parameters:
T, S, nutrients, DO, Chl.a,
plankton, etc.

pH, TA: methods under
development

Contact:
Fatima Zohra BOUTHIR
bouthir@inrh.ma

Steering committee member:
Fatima Zohra BOUTHIR, INRH

DBCP-Mediterranean-Tunisia-2023



Collecting samples: Equipments:

UV spectrophotometers (Shimadzu UV 1280 with
UV Probe Software & 6 cells)

Automated Infra Red Inorganic Carbon
Analyser (Airica) with Licor 7000

i

Titrator (Metler toledo G20S)

CTD SBE911+ (Conductivity, Temperature
Depth) + Rosette SBE32 connected at CTD DBCP-Mediterranean-Tunisia-2023



New Entries!

Monaco I Slovenia
Croatia

" Algeria -

-
-~
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Med Hub

OA Med-Hub, a GOA-ON regional hub & UN V.C., is on:
0 Facebook https://www.facebook.com/OAMedHub
’ Twitter @oa_medhub
(@) Instagram @oa_mednub

e

abedhassoun@cnrs.edu.lb / s.flickinger@iaea.orq

Ocean Acidification
Information Exchange

https://www.oainfoexchange.org/

DBCP-Mediterranean-Tunisia-2023
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https://www.instagram.com/oa_medhub/
https://twitter.com/oa_medhub
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mailto:s.flickinger@iaea.org

What have we done so far as a hub?

« We launched a survey to know “Who’s doing what in the Med.” (to identify what methods are being used, what monitoring
efforts are underway, major projects people are working on, etc.)

Type of environments investigated . . . . .
Are you doing in situ biological surveys?
25 responses

« ldentify ways of collaboration (projects, cruises, inter-eomparisons, PhD & Master students, etc.)

Cpen water —17 (68%)

& ves
Coastal water —21(84%) @ Mo
* Identification.of lab(s) that can help in producing CRMs for the OA Mm

Estuarine or lagoon water Inorganic carbon measurements

24 responses

Laboratory | —1(4%)

Inorganic carbon measurements
@ ves
13 responses ® No

| do not measure this variable

of webinars. | 11 47.8%)

 Participating i pization of GOA-O

—14 (60.9%)

-6 (26.1%)

b RS T e L w e - T%0)
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2021 AQUATIC #ASL02021
SCIENCES MEETING ASLO 2021 Aquatic Sciences Meeting

22-27 June 2021
Virtual Meeting

SS84 Ocean acidification: trends and effects from local to regional scales

Steeve Comeau, Laboratoire d'Oceanographie de Villefranche, steeve. comeau@obs-vifr fr
Abed EI Rahman Hassoun, National Council for Scientific Research (CNRS-L)-National Center for Marine Sciences, abedhassoun@cnrs.edu Ib
Michele Giani, National Institute of Oceanography and Experimental Geophysics (OGS), Trieste, Italy, mgiani@ogs trieste it

Ocean acidification (OA) is getting more attention among the scientific community as new evidence is highlighting its effects on marine biogeochemistry, as well as on key marine ecosystems,
The interplay of ocean acidification, warming, deoxygenation, and direct anthropogenic pressures is perturbing all ecosystems and putting the livelihoods, health, well-being and prosperity of
people relying on marine resources under threat. This is why regional cooperations are key to further understand OA effects at local, regional, and global scales, an idea that is supported
through GOA-ON (Global Ocean Acidification-Observing network) regional hubs (i.e. OA Med-Hub, OA-Africa, LAOCA, and many more). These hubs aim to connect scientists who are working
on ocean acidification in a particular region and who are willing to cooperate to better understand the different aspects of OA from chemistry to biology, during present, future, as well as the
past via paleo-studies of carbonate chemistry dynamics. This session aims to highlight the latest OA research globally, with a particular attention to marginal seas such as the Mediterranean
Sea, which is considered a natural laboratory where synergistic trends of warming, OA and other drivers are already highlighted. We anticipate this to be a highly multidisciplinary session, with
contributions from a range of fields including biology, chemistry, biogeochemistry, paleo-climatology, and modeling with a particular focus at local and regional levels.

DBCP-Mediterranean-Tunisia-2023



@) UNITED NATIONS
€ /____________________________

REGISTRY ~ COMMUMITIES OF OCEAN ACTION ~ REGISTER COMMITMENT ~ SHARE UPDATE ~ ABOUT & RESOURCES

Ocean Acidification Mediterranean Hub (OA Med-Hub)

by The Global Ocean Acidification Observing Network (GOA-ON) (Scientific community) OA Science

I3AM VR SDG 14 TARGETS COVERED § DELIVERABLES § RESOURCES MOBILIZED

The Mediterranean Ocean Acidification Hub is a network that connects Mediterranean scientists who are working
and are interested in ocean acidification in the Mediterranean Sea. This VC Is helpful in terms of bridging gaps
between Mediterranean scientists, and to build a common ground that would help in creating collaborations to OA dl Iomac
strengthen the ocean acidification research in the Mediterranean area. p y
The OA Mediterranean Hub includes scientists from eight countries in the Mediterranean so far (Egypt, France,

Greece, Italy, Lebanon, Spain, Tunisia, and Turkey), and more than 45 scientists.

DBCP-Mediterranean-Tunisia-2023
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Deliverables and status of the UN VC

NOVEMBER/2019: DONE

Organizing and coordinating meetings to guarantee a good collaboration and ultimately submit a common
proposal for a Mediterranean collaboration related to OA

DECEMBER/2019: DONE
Expanding the network members

JANUARY/2020: DONE
Doing a survey to gather information about the Mediterranean OA scientific community

DECEMBER/2021: DONE
Preparing an overview paper to report the OA trends in the Mediterranean and its effects on marine life

DBCP-Mediterranean-Tunisia-2023



IAVAAAS

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

AAAS annual meeting in February 2022
“Examples of science diplomacy in the OA Med-Hub”

DBCP-Mediterranean-Tunisia-2023

oA

Med Hub

OA Science

OA diplomacy



¢y \% Ocean Acidification
ﬁ ' V International
% y'4 Coordination Centre

IAEA | OA-ICC

Science

Oceans and you

General Public perception of the Oceans, Climate Change and Ocean Acidification

Society
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#OAWeekZOZl

> 200
attendees in
2020

&

>50in 2021.

Ry OAVW'«I: 2021 - Mediterranean Hub Session
, R @i % ol
GOA ON YouTube channel https: //www voutube com/watch?v=9wH7JLIURSO

DBCP-Mediterranean-Tunisia-2023


https://www.youtube.com/watch?v=9wH7JLlURS0

ocean week Al &

Event Invitation - Save the Date

. Future Priorities for Addressing Ocean Acidification
in the Medtterranean from Research to Pollcy

* March 24th @ 12:00 - 15.30 CET

Join us to get the latest updates about ocean acidification science,

policy gaps and possible actions in a Mediterranean context through short
diverse presentations and.a panel discussion with panelists from the
Mediterranean region and beyond.

Joining instructions will-be posted soon
on our social media accounts
and the Monaco Ocean \Week website.

[ Translation into French available

# uD3c&fbclid=IwAROu1f7gWmxRFpUZa6havct

Y1hVighPSiGCdnIMOjND2IQHpDaHIn880Q4g


https://www.youtube.com/watch?v=YiQ5tBguD3c&fbclid=IwAR0u1f7qWmxRFpUZa6havctY1hVighPSiGCdnlMOjND2lQHpDaHJn88oQ4g

Latest OA research & gaps in the Mediterranean

¢ _ % Ocean Acidification
% ' Y International

C dinati Cent
N WY oordination Centre

IAEA | OA-ICC

pryprokaryotes . community composition§

) physiology

‘t—=biological responsé
i = laborato chemist
ﬁ-g_ (:atlt:!ifit.:.ialt_il:n_:l;y ] photosyn,_ghesisry

» > 500 research papers on OA in the Med. during the period 1999-2021
= on OA biology
on OA chemistry

= on OA socio-economy, policy, governance, and other OA aspects!

DBCP-Mediterranean-Tunisia-2023
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Sec. Marine Biogeochemistry
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Our 15t systematic review article is
in press!

Ocean Acidification Research in the
Mediterranean Sea: Status, Trends and
Next Steps

Abed El Rahman Hassoun1*1*, Ashley Bantelman3, Donata Melaku Canu“, Steeve Comeau”,
Charles Galdiesﬁ, Jean-Pierre GattusoE*T, Michele Giani"‘, Michael Grelauda, Iris E. Hendriksg,
Valeria Ihellnm, Mohammed Idrissi”, Eva Krasakopuulnuu, Mayrah Shaltout”, Cosimo

Solidoro ’14, Peter W. 5warzenski3, Patrizia Ziveri® 13

'GEOMAR Helmholtz Center for Ocean Research Kiel, Helmholtz Association of German Research Centres
(HZ), Germany, INational Centre for Marine Sciences, National Council for Scientific Research, Lebanon,
3|AEA International Atomic Energy Agency, Monaco, 4Istituto Nazionale di Oceanografia e di Geofisica
Sperimentale (ltaly), Italy, PUMR7093 Laboratoire d'océanographie de Villefranche (LOV), France,
bDivision of Rural Sciences and Food Systems, Institute of Earth Systems, University of Malta, Malta,
"Institut du developpement durable et des relations internationales, France, 8 nstitute of
Environmental Science and Technology (ICTA-UAB), Universitat Autonoma de Barcelona, Spain,
“Mediterranean Institute for Advanced Studies, Spanish National Research Council (C51C), 5pain,
10|nstitute of Marine Sciences, Middle East Technical University, Turkey, M|nstitut National de Recherche
Halieutigue (INRH), Morocco, 12I:Juteplarl:menl: of Marine Sciences, S5chool of Environment, University of the
Aegean, Greece, 3National Institute of Oceanography and Fisheries (NIOF), Egypt, “The Abdus Salam
International Centre for Theoretical Physics (ICTP), Italy, SCatalan Institution for Research and
Advanced Studies (ICREA), Spain
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The importance of networking for the
Mediterranean Sea!

CLIMATE ENVIRONMENTAL CHANGE

Current situation and risks for the future

First Mediterranean Assessment Report

DBCP-Mediterranean-Tunisia-2023 by



Coordinating Lead Authors:
Mario V. Balzan [Maltz] Abed EL Rahman Hassoun [Lebanon]

Lead Authors:

Najet Aroua [Algeria/ Virginie Baldy [france] Magda Bou Dagher (Lebanon) Cristina Branguinho [Portugal) Jean-Claude Dutay [France)

Monia EL Bour /Tunisia], Frédéric Médail /rance] Meryem Mojtahid (Morocco/france, Alejandra Mordn-Orddnez (Spain). Pier Paolo Roggero (/taly)
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Mediterranean Experts on Climate
and environmental Change

Award Ceremony of the
North-South Prize of
the Council of Europe
awarded to the MedECC
for this report, next 9
December 2021, Lisbon

Some species are proven to improve the resilience
of their habitat to varnous drivers. For example,
FParamurices clavata forests may enhance biooon-
struction processes and increase the resistance
and resiliznce of benthic assemblages in Mediter-
ranean coralligenous habitats [Fonti et al. 2014b,
2018]. The lack of available food, risimg temper-
ature and decreasing pH trends will be essential
to understanding futwre population dynamics.
Bioengineering as a possible adaptation strategy
includes techniques to mitigate chemical effects
of increased atmosphenc Cl: comcentrations on
the oceans. These chemical changes may have a
variety of important biological consequences, n-
cluding some potentially negatwe impacts, which
are controversial and surely reguire further con-
sideration. These weas have never been tested in
situ [Zwen et al 2017).

In conclusson, amy kind of action that improves
marine ecosystem health, resilience or biodiversity
could delay and reduce the adwverse effects of
climate drwers. This includes the implementation

4.1.3.5 Regional observation

nebhworks as a tool for
adaptation

Another aspect that might improve the effec-
tiweness of managed adaptation strategies is the
establishment of active regional and local ob-
seration networks. Local observation programs
and regional metworks that inclede soentists
from different Mediterranean countries/sub-
basins create a solid platform for peers to collab-
orate in monitoring climate change drivers and
impacts, enhance data sharing policies and acces-
sibility, and improve capacity-building among the
members of their scientific commumity.

Furthermore, long-term active hubs would defi-
nitely help in deriving more robust findings about
the different environmental trends in the Mediter-
ran=ean, which will provide more comprehensve
and conclusie resulis for decision makers. Withn
the Global Ocean Acdification-Observing Metwork
[GOA-OM], a regional Mediterranean hub has
been recently established, called the Ocean Acid-

(LM A i R A CEARG 6 TE WD R N N AT | MeflD 351 ﬁ

CHAPTER 4 - ECOSYSTEMS

ification Mediterranean Hub® |04 Med-Hub). This
hub could be an important platform for providing
robust ocean acidification-related results for the
scientific community, the general public and deci-
sions-makers, which would help to create relevant
future adaptation actions in Mediterranean coun-
tries.

Moreover, these regional networks could be an
effective tool for smproving public awareness
and enhancing capacity-building among scientists
who are not able or do mot hawe the appropriate
toolsfequipment to monitor specific phemomenaon.
Thus, such hubs could unify the methodologies
and tools adopted to measure and momitor short-

and long-term climate change trends, and their
effects on local and regeonal marine resources
and ecosystems. They could also help obtamn funds
for laboratories that do not have the capaches
to properly survey climate change drivers and
impacts. For example, GOA-ON published recently
an implementation strategy document™ to provide
guidance that will harmonize sampling and anal-
yois procedures, to compare results and trends.
Creating similar networks that could target other
phenomena, such as deoxygenation, warming,
etc., and good commumication between these hubs
will be crucial for developing suitable and holistic
key messages that cowld be provided to policymak-
ers.
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BOOK CHAPTER in OCEAN GOVERNANCE: Pasts, Presents, Futures 8Springer, 2023)

Ocean Acidification as a Governance Challenge in the Mediterranean Sea: Impacts from Aquaculture
and Fisheries (Bednarsek et al., 2023)

The study is unique to establish the
interdisciplinary link between:
e the current and future physical-chemical
conditions
e identified biological risks for the
aquaculture and the fisheries
® governance and management challenges
e with the insights aimed at their
improvement.

Research
Monitoring

Adaptive
anagement and

The premise of this research is that by understanding the risks under future OA
scenarios and improved governance, we can improve informed near-term
management response to allow for sustainability of the ecosystem services.

Future (year 2100)

DBCP-Mediterranean-Tunisia-2023
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2620m

5138 m

2499 m

BOOK CHAPTER in OCEAN GOVERNANCE: Pasts, Presents, Futures 8Springer, 2023)

Ocean Acidification as a Governance Challenge in the Mediterranean Sea: Impacts from Aquaculture
and Fisheries (Bednarsek et al., 2023)

Evaluated changes in pH between current and future 2100 conditions changes in pH spatially correspond important aquaculture facilities -

Summer 2019 pH Summer 2100 pH rISkS fre Soy
812 812 : W
7 rre by
% .
o0 . )
e m
e N
764 “ . -«
@ Mrag o : N S
o - e ) T
804 04 - .
: E — ]
2 Y. S o
o i . : >
- = L é
B . .
kS o
P °

TEIS3TES¥ERES

TEINETESEERRS

Support holistic in situ scientific information supply and monitoring to enable better-informed decision-making:

Continuous, local carbonate chemistry monitoring, characterising seasonal patterns, pH variability; co-occurence of multiple stressors
Strengthen regional and financially incentivize coordinated and institutionalized network of monitoring stations through the Mediterranean hub of the Global Ocean
Acidification Observing Network to map the vulnerability of coastal areas to OA and to extend monitoring to near-shore systems relevant to management jurisdictions;
Set up initiatives in each EU coastal State to assess the threat of OA to ecosystem health and human livelihoods and to evaluate strategies to mitigate local drivers
(sensu, Strong, 2014);

Identify and fund multi-disciplinary research related to the socio-ecological impacts of OA or evaluating the adaptive capacity and the resilience of regional institutions
and law to slow onset and abrupt environmental changes within the next research and innovation framework programme (Horizon Europe).
Substitute and diversify fish and aquaculture species, when permanently or temporarily possible by compensating losers (e.g. fishermen), providing transitional support,
and stimulating innovation to accelerate emergence of alternatives and technical replacement solutions

Develop adaptive and climate friendly fisheries management, modernize the fisheries Common policy through, for e.g., adapting quotas and TAC management systems
to OA, limiting or stopping overfishing and rebuilding fish stocks, reallocating to new or underutilized fish species.



o

Climate change consequences know no boundaries! So we have to collaborate to save Med Hub

the future of our shared sea and resources! \

Regional hubs are crucial to understand local OA trends and effects, thus a continuous
support is always needed!

Implementing UN SDG 14.3 is essential in ""Protecting Communities and Livelihoods from the
Threat of a Changing Sea" such as the significantly changing Mediterranean

We need funds to better understand OA in the changing Med., to improve the collaboration between its
scientists, and to consolidate bridges of communication between scientists, policymakers, stakeholders

and the public.

DBCP-Mediterranean-Tunisia-2023
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OA Med-Hub, a GOA-ON regional hub & UN V.C., is on:
0 Facebook https://www.facebook.com/OAMedHub
’ Twitter @oa_medhub
(@) Instagram @oa_mednub

e

abedhassoun@cnrs.edu.lb / s.flickinger@iaea.orq

Ocean Acidification
Information Exchange

https://www.oainfoexchange.org/
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