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_ CERES

2016 — 2020
5.6 million €
26 partners

12 nations

- change?

Diversity of European Aquaculture (& Fisheries)
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CERES is designed to reduce the risks and

uncertainty of the impacts of climate change

 on Europe’s aquaculture (and fisheries)
| sectors.
. How can we ,reap the benefits” of climate
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Target species (Europe’s most valuable)

Climate change and European aquatic RESources

Salmon
Salmo salar

Trout
Oncorhynchus mykiss

Carp
Cyprinus carpio

Seabass
Dicentrarchus labrax

Sea bream
Sparus aurata

Blue mussel
Mytilus edulis

Mediterranean mussel
Mytilus galloprovincialis

Cupped oyster
Crassostrea gigas

European clam
Ruditapes decussatus

https://ec.europa.eu/fisheries/cfp/aquaculture/species_en
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Future physical and socio-political drivers

-

Sector
Integration
(WP1-5)

SI-1
Marine
Fisheries

SI-2
Marine
Aquaculture

(WP1) Drivers & Scena

Species &
Environment

(WP2) 4 N /7 wes) )
Fisheries £ . Risks,

T2.1 ilati -y

T2 2: tatistieal models ;onomlc Vulnerability

o staihe nalyses :

T2.3) projection models 3 < >& 50|utl0n5
(wpa) T4.1) fisheries [ fleets T5.1) risk mapping

AquaCUItu re T4.2) aquaculture f farms T5.2) risk guantification

T3.1) compilation
T3.2) indirect, early warning
T3.3) carrying capacity

ture physical & biogeochemical pathways

RES future scenarios \

Species &
Sectors

Economy

T5.3) vulnerability ranks

\TSAI CERES Solutions _/
FaN

T4.3) market relationships

(WP6) Communication

FaN
1"E v
T6.1) Internal Communication /

T6.2) External Communication
T6.3) Stakeholder Engagement

(WP7) Project Management (s tasks)




Physical / biogeochemical
projections

CMIP5 models, RCP scenarios

54 — Historical (42) ?
i — RCP26(26) L
il RCP 4.5(32) :
— RCP6.0(17) @

— RCP 8.5 (30)

Global surface warming (°C)

Source: Knutti
& Sedlacek (2013)

.....................

1900 1950 200

Year
Regional Concentration Pathways
4.5 & 8.5 t0 2100

2050 2100

60°N|,

50°N |

40°N|.;

30°N

20°W

.....
.
—y

.
ey,

e,
L
........
.,
e.
.
------
-

.
.....
.y

e
........
------

-
o
P

o
-
.t
.......
e
s

~A70°E

""" -{80°E
460°E

{50°E

4 40°F

“
"""
.

10°W 0° 10°E

20°E

30°E



CERES

Climate change and European aquatic RESources

CERES Scenarios: 8-page glossy
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CERES Scenarios & Aquaculture

(John Pinnegar - CEFAS)
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Contrasting future trajectories...

B1 (Global Sustainability) world
RCP 4.5 and SSP1

A2 (National Enterprise) world
RCP 8.5 and SSP3

B2/A1B (Local Stewardship) world
RCP 6.0 and SSP2

A1F1 (World Markets) world

RCP 8.5 and SSP5

World Markets —
RCP 8.5 and SSP5 (A1F1)

*Huge expansion of offshore fish farming

e Luxury product vs anonymous fish protein
*Pangasius dominated aquaculture markets
eExtensive use of cheap immigrant labour

*Big businesses strive for value-for-money
*Frequent fish kills due to pathogens & jellyfish
*Global trading of aquaculture products
*Technology/automation important

*Low seafood prices, low energy prices
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CERES Task 1: Literature review

(Ignacio Catalan CSIC — et al.)
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(Gap analysis... ~¥500 studies on species
fish & shellfish in European waters)
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The monster tables....
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Low food

35-day Common garden experiment
(growth, feeding, metabolism)

High food

8-10 ug/|

Task 1: Fill gaps (direct effects of CC)

(Pauline Kamermans — WMR)
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CERES Task 2: Indirect Effects (Jellyfish, disease, HABS)

Climate change and European aquatic RESources (Tom Doyle - NUIG)

Other frequentlosses

Disease

Storms 15%

13%

Harmful Algal Blooms Aquaculture
6%

1o, Losses (2004-14)

Equipment failure

lce

CERES Climate-ready business solutions...

Jellyfish outbreaks
Pathogens / illness
Harmful algal bloom

extracted cnidae for exposure Protection from bubble curten Damage from jellyfish stings



CERES Task 3: Modeling biological impacts

Climate change and European aquatic RESources (Joao Ferreira — LLE)

Carlingford Lough
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CERES Task 3: Modeling biological impacts

(Joao Ferreira — LLE)
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Parameter Standard Scenario 1 Scenario 2 Scenario 3

model +2°C -0.5 mg chl m3 +0.5 mg chl m-3
End-point biomass (g live weight)
End-point length (cm) 6.5
Clearance (m?3) 31.5
Phytoplankton removal (mg chl m3) 66.6
Detrital POM removal (g POM m-3) 105.3
Net nitrogen removal (g N) 1.5

Growth and environmental services such as water clearance appear to be more sensitive
to indirect effects of climate change, such as primary production shifts, than to direct
effects, such as water temperature changes.
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CERES Economic Analyses (regional to national)

(Tobias Lasner —TI)
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Typical Farm
Approach

According to farm size

Statistics available to determine
> important regions
> farm sizes and distribution

Focus groups of producers and advisors to
> define prevailing production systems
> collect data in a standardised way

Expertise of researchers + advisors + farmers
> Production system knowledge

> Explore adjustments to changes in work
conditions (e.g. Climate Change)
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WP5 & 6: Engaging with industry & policy
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Regional Stakeholder Engagement - ¢o what works!

Carp Breaders
Stok k/Betchatowa, Poland

Storm
surges

Trout farmers
Hamburg, Germany
5

Wind
magnitude

b

expert ranking of sensitivity

<anes
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/_ CERES < |
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E =
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=" « Bow Tie questionnaire draft 1
mes

Scenario glossy Online Questionnaire

Technological
measures

Condition
Sea surface [ index ]

tempereture
A

Profitability
of business

( Wind direction H Upwelling )

Marketable
biomass

Mussel
biomass

Profit (Euro)

Sea bass & bream farmers
Mugla Turkey

Copepods

Wind
frequency

Harmful
algal
bloom

Toxicity
testing

mind-mapping

(_ Chlorophyll )
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www.ceresproject.eu

Coordinator
Prof. Myron A. Peck (myron.peck@uni-hamburg.de)
Project Manager
Anastasia Walter (anastasia.walter@uni-hamburg.de)
Communications
Dr. Janna Peters (janna.peters@uni-hamburg.de)




