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Climate change and European aquatic RESources
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26 partners
12 nations
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(1) Norwegian / Barents 
(NORWECOM)

(2) NE Atlantic & Mediterranean 
(POLCOMS-ERSEM

(3) Baltic Sea (RCO-SCOBI)

(4) Freshwater / rivers (E-Hype)

Physical /  biogeochemical 
projections

Representative Concentration Pathways
(RCPs) 4.5 & 8.5  to 2070 or 2100
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Projected Change in Sea Surface Temperature in 50 years

RCP4.5

RCP8.5 (°C)
RCP8.5

RCP4.5North Sea Mediterranean Sea

CERES Synthesis Report: Chapter 2



Projected Changes in Primary Productivity in 50 Years
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Fishers want to know about 
ŦǳǘǳǊŜ ǎǘƻǊƳƛƴŜǎǎΧ

Projections of future storminess are very 
uncertain, but generally we expect more 
frequent, larger storms in the North Sea

Winter of 2013/14 was stormiest in last 66-
years and strong storms had devastating 
consequences for the inshore UK fishing 
industry.

Vessels tied up in port for > 5 months, with 
implications for revenues, profits and local 
economies and damage to both onshore 
infrastructure and to the fishing vessels 
themselves. 

40% Price Increase

From John Pinnegar(CEFAS)
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Catalan et al. 2019 (Fish & Fisheries)
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Thisproject has receivedfunding from the EuropeanUnioń s
Horizon 2020 research and innovation action under grant
agreementno. 677039

ClimeFish

Attribution - Importanceof Biological Time Series

ÅTime series analyses (11 applications) of single or multiple 
species within 8 European regions.

ÅHistorical changes in stocks mainly driven by fishing but 
climate variability has triggered (amplified or weakened) 
observed responses.

ÅCapacity to build reliable projection models requires robust 
(long, continuous, data-rich) time series for the main 
European Seas and inland waters. Such time series are 
scarce and in only a few areas.

ÅHealthy stocks will display less climate-driven variation (until 
physiological thresholds are passed) underscoring 
importance of sustainable, ecosystem-based management 
for climate adaptation

CERES Synthesis Report: Chapter 4
Cefas (Engelhard, Pinnegar et al.)



Models created from ecological knowledge

North Sea 
ŦƻƻŘ ǿŜō ƛƴ Ψ!ǘƭŀƴǘƛǎΩ

Χ ƻƴ food websΧ ƻƴ physiologicaltolerance



[ƻǘǎ ƻŦ ǘƻƻƭǎΧ Anchovy
Bluefin tuna
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Dolphinfish
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Χ

Mixed demersal fisheries 
Mixed pelagic fisheries 
Single species (buefinǘǳƴŀΧ ύ

Atlantis

FishRent

SIMFISH/RUM

ISISFISH

FLBEIA

MEFISTO

-DBEM (all areas)

-Statistical models
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ProjectedChange in Distribution of North SeaFishby 2050
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Thisproject has receivedfunding from the EuropeanUnioń s
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ClimeFish

ProjectedClimateChange Effects
on Marine FisheryTargets

ÅApplied 12 state-of-the-art biological 
projection models (often 2 models per 
region).

ÅProjections of shift are consistent 
across different types of models ς
shown is % change by 2050

ÅMarkedly stronger effects of RCP8.5 
(right) compared to RPC4.5 (left)

ÅWinners and losers (e.g. also when 
comparing stocks of same species)

ÅModels projectedchangefor species
currentlyin regionςnot for novel
speciesenteringin future

CERES Synthesis Report: Chapter 4

RCP 4.5 RCP 8.5
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Workshops, Interviews,  Advisory meetings, Questionnaire, Focus 
groups, mind-mapping, Scenario Development

http://ceresproject.eu



population growth highest,
fossil fuel use is highest, profit driven

intensive fossil fuel use but increased national 
isolation, less thriving economy

a sustainable alternative to WM but 14% lower 
growth rates

focus on local resources / strategies, renewable 
energy use less compared to GS

(RCP8.5, SSP5) World Markets (RCP8.5, SSP3) National Enterprise  

(RCP4.5, SSP1) Global Sustainability (RCP6.0,SSP2) Local Stewardship

òGrowth 

is goodó!

òPull up the 

drawbridgeó

òThink local, 

act localó

òWeõve got 

the whole 

world in our 

handsó!

ceresproject.eu
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ClimeFish

EconomicImpacts on Fleets

ÅProfitability at 2050 tested under 
four, contrasting scenarios (i.e. 
linked environmental, economic, 
legal, technological and political 
changes)

ÅChanges in policy (e.g. access 
rights, discard ban) and economics 
(future changes in fuel / fish price) 
more important than direct, 
biological effects of climate change.

ÅShifts in profitability between fleet 
segments projected in Norwegian / 
Barents Sea.

WM NE GS LS WM NE GS LS

PelagicFleets DemersalFleets

CERES Synthesis Report: Chapter 4

άGrowth is
goodά

ά²ŜΨǾŜgot the
wholeworld in our
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άPull up the
drawbridgeά

άThink local, 
act localά
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Horizon 2020 research and innovation action under grant
agreementno. 677039

ClimeFish

ClimateChange RiskAnalysis

ÅRegions in SE Europe and UK have highest risk to 
both fleets andcommunities (low GDP, few 
targeted species)

ÅIn other regions, risk is greatest at fleet or
community level but considerable differencesexist, 
even within a country

ÅSmallest vessels (less than 6m) had much higher 
risk than other size classes (Mediterranean -
Croatia, Bulgaria, France, Malta and Greece)

ÅIn some regions (e.g. SE Baltic) increasing resilience 
needed (e.g. creating alternative employment 
opportunitiesin community)

ÅIn regions where fleet risks dominate, prioritize 
increasing fleet efficiency / diversity.

CERES Synthesis Report: Chapter 4 Payne et al. In Review PNAS



CERES Synthesis Report ceresproject.eu
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