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Norwegian Seas

CERES Storylines (ceresproject.eu)
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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 
future storminess…

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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This project has received funding from the European Union´s
Horizon 2020 research and innovation action under grant
agreement no. 677039

ClimeFish

Attribution - Importance of Biological Time Series

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

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

• Capacity 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.

• Healthy 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 
food web in ‘Atlantis’

… on food webs… on physiological tolerance



Lots of tools… Anchovy
Bluefin tuna

Cod
Dolphinfish

Haddock
Hake

Mackerel
Plaice

Red Mullet
Saithe

Sardine
Sole

Sprat
Squid

…
Mixed demersal fisheries 
Mixed pelagic fisheries 
Single species (buefin tuna… )

Atlantis

FishRent

SIMFISH/RUM

ISISFISH

FLBEIA

MEFISTO

-DBEM (all areas)

-Statistical models
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Projected Change in Distribution of North Sea Fish by 2050
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This project has received funding from the European Union´s
Horizon 2020 research and innovation action under grant
agreement no. 677039

ClimeFish

Projected Climate Change Effects
on Marine Fishery Targets

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

• Projections of shift are consistent 
across different types of models –
shown is % change by 2050

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

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

• Models projected change for species
currently in region – not for novel
species entering in 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

“Growth 

is good”!

“Pull up the 

drawbridge”

“Think local, 

act local”

“We’ve got 

the whole 

world in our 

hands”!

ceresproject.eu



This project has received funding from the European Union´s
Horizon 2020 research and innovation action under grant
agreement no. 677039

ClimeFish

Economic Impacts on Fleets

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

• Changes 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.

• Shifts in profitability between fleet 
segments projected in Norwegian / 
Barents Sea.

WM NE GS LS WM NE GS LS

Pelagic Fleets Demersal Fleets

CERES Synthesis Report: Chapter 4

“Growth is
good“

“We‘ve got the
whole world in our

hands“

“Pull up the
drawbridge“

“Think local, 
act local“



This project has received funding from the European Union´s
Horizon 2020 research and innovation action under grant
agreement no. 677039

ClimeFish

Climate Change Risk Analysis

• Regions in SE Europe and UK have highest risk to 
both fleets and communities (low GDP, few 
targeted species)

• In other regions, risk is greatest at fleet or
community level but considerable differences exist, 
even within a country

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

• In some regions (e.g. SE Baltic) increasing resilience 
needed (e.g. creating alternative employment 
opportunities in community)

• In 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

CERES in 2020 Report



CERES Consortium and Research Advisory / Reference User Groups



Extra slides for group



Climate Change & Fish in the North Sea

Winners & Losers

North Sea Region Climate Change 
Assessment

(book online since August 2016)

Trends with time
‘Losers’ ‘Winners’

(Perry et al. 2005 ;Dulvy et al. 2008; Engelhard et al. 2011; Simpson et al. 2011). 

Polar 
affinity

Tropical 
affinity

Spatial differences in warming

• 72% of fish species have responded to warming by 
changing distribution and abundance

• Centers of distribution have generally shifted by 
distances ranging from 48 to 403 km

• Demersal fish assemblage deepened by ~3.6 m per 
decade between 1980 and 2004 

• Catches (1913–2007) of cod, haddock, plaice and sole 
have shifted distribution but not in a consistent way



„Plaice Box“: Closed Area for juveniles 

(red line)



Climate Change?

2015



tonnes / nautical mile2  (red > 6).

Sovereign rights will be tested:
Shifts in mackerel from Norwegian to Icelandic waters…

Astthorsson et al. 2012
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Peck et al. 2013

Poleward Shifts? 
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Changes in Future Policy?

EU introduced discard ban in 2014 -
required to land all fish caught

Once the least plentiful quota - the “choke 
species”—is exhausted, the whole fishery 
must stop.

Hake, a warm-water species, has  
dramatically increased between 2004 and 
2011 in the North Sea where it was largely 
absent for > 50 years. 

Low quota for North Sea hake will become a 
limiting factor, that may result in premature 
closure of the entire demersal mixed fishery

‘Choke species’…

From John Pinnegar (CEFAS)



The “Fourth International Symposium on the Effects of climate 
change on the world’s oceans” was held in June 2018, in 
Washington D.C. (USA) with the support of IOC, PICES and ICES, 

Conveners: Jason Link, USA (ICES), Shin-Ichi Ito, Japan (PICES), and 
Manuel Barange, Italy (FAO), Véronique Garçon, France (IOC).

There were 669 registrations from 51 Countries. The conference had 14 
plenary speakers representing 12 nations, 350 oral presentations and 158 
poster presentations. This included 102 presentations by early career 

researchers. 

. 


