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What do we mean by marine climate 

change? 

Rise in seawater 
temperature 

Rise in sea level Melting Arctic 
sea ice 

Changes in storm 
frequency or severity 
(wind and waves) 

Changes to 
ocean chemistry 

The “climate change objective” is that— (a) the adverse effect of fish and 
aquaculture activities on climate change is minimised, and (b) fish and 
aquaculture activities adapt to climate change.  

UK Fisheries Bill (2020) 



24 Global ‘hot spots’ of marine 

climate change… 

 

Hobday & Pecl (2013) 

identified 24 sites as 

having warmed the 

fastest based on 50 years 

of historical sea surface 

temperature data. 

 

These sites have warmed 

by >1.48 °C over the past 

100 years 





North Atlantic Mackerel… 

Changes in mackerel distribution have 

been linked to warmer seas, changes in 

food availability and a density-dependent 

expansion of the stock. 

 

… a warning about what can happen when 

species shift across political boundaries 



Bluefin tuna? 

• The number of Atlantic Bluefin Tuna (ABFT) in 

UK waters is increasing based on evidence 

from both scientific observations and anecdotal 

reports.  

• Bluefin Tuna are of interest to both commercial 

and recreational fishers, but the UK does not 

currently have access to quota.  

• Management of bluefin tuna falls under the 

remit of the International Commission for the 

Conservation of Atlantic Tunas (ICCAT).  

• However, the United Kingdom does not 

currently possess any share of quota  

 

 

www.thunnusuk.org/ 



Squid? • Squid catches from Cefas 

trawl survey data in the 

North Sea (1980–2014); 

collected during late summer 

(August–September).  

 

• Squid distribution across the 

North Sea increased 

dramatically over the 35-

year time series, occurring 

at only 20% of survey 

stations in 1984, compared 

to 60% in 2014.  

 

• Significantly positive 

relationships were found 

between this increase and 

climate variables (including 

seawater temperature etc.).  

 

van der Kooij et al. (2006) 
Journal of Biogeography, 43, 2285–2298  



Squid? 

Summer squid 

fisheries have 

expanded 

rapidly in the 

Moray Firth  

 

Provides income 

given restrictions 

preventing 

vessels from 

pursuing more 

traditional species 

such as haddock 

and cod. 



What can fishery landings data tell us? 

A 97 year (1913-2010) spatial time series of 

commercial  catch-per-unit-effort data 

 

Data from 37,000 statistical charts 

 

 



100 years of plaice 

distribution shifts 
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Late 1940s
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2000s

1920s 1930s 1940s 

1950s 1960s 1970s 

1980s 1990s 2000s 
Plaice were constrained to the SE of the 

North Sea for much of the 20th Century 

 

In recent years their distribution has 

shifted towards the Dogger Bank and NW 

Engelhard et al. (2011) ICES Journal of 

Marine Science, 68: 1090–1104. 



Engelhard et al. (2011) ICES Journal of 

Marine Science, 68: 1090–1104. 

North 

South 

East 

West 

Shallow 

Deep 

Latitude, temperature and 

depth are highly correlated 

in the North Sea 

100 years of plaice 

distribution shifts 



Projecting into the future…. 

Habitat models have been developed to predict future changes in 

distributions of many marine species 

 

Such models examine the relationships between key climatic variables 

and species distributions, mostly based on historical distributional data.   

 

Some of the more commonly applied techniques include Maxent, BioMapper, 

the genetic algorithm GARP, GLMs, GAMs, Aquamaps etc. 

 

(from 

fishbase.org) 



Heading North… 

Sole 

Brill 

Plaice 
Turbot 

Scampi 

L Sole 

Monkfish 

Cod 

Haddock 

Seabass 

The ensemble 

projections suggest 

northward shifts in 

distribution at an 

average rate of 27 km 

per decade 

 

(the current rate is 

around 20km per 

decade for fish in the 

North Sea 

 

Overall, median 

projected rates of shift 

were greater for pelagic 

than demersal species, 

at 277 compared to 168 

km respectively over the 

next 65 years  

 

 

Miranda Jones PhD Thesis (UEA 2013) 

John dory 

Red  mullet 

Hake 
Whiting 



Winners & Losers 

Defra (2013) 
Economics of Climate Resilience 

Winners… 

Losers… 



CERES Models 49 species (65 model runs per species) = 
3185 simulations 

https://ceresproject.eu/wp-content/uploads/2020/05/CERES-
Synthesis-Report-05-05-2020_format.pdf 



Climate Vulnerability Assessment (CVA) 

EU Fishing Fleets 

Coastal Communities 

(NUTS2) 

https://ceresproject.eu/wp-content/uploads/2020/05/CERES-
Synthesis-Report-05-05-2020_format.pdf 

The fleet-based analysis ranked the climate-
risks of 358 fleet segments 
 
Regional analysis of 102 sub-national coastal 
regions across Europe (NUTS2) 

= + + 



Climate Vulnerability Assessment (CVA) 

Overall climate change 

‘risk’ by NUTS2 region 

• Smaller vessels and those dredging or using pots or 

traps had some of the highest climate risks.  

• The fleets of south Europe (Bulgaria, Romania, 

Greece and Cyprus) had the highest climate-risks.  

• Regional analysis showed the UK as being one of the 

nations with the greatest climate risk. https://ceresproject.eu/wp-content/uploads/2020/05/CERES-
Synthesis-Report-05-05-2020_format.pdf 



Fisheries and storminess… 

In December 2015, SeaFish, together with Cefas 

published  a report on climate change impacts in 

the UK seafood sector. 

 

Interviews with stakeholders revealed that:  

 

“taking action to adapt to [long term] climate 

change is not presently a priority for the majority of 

industry contributors.  

 

Industry [instead], highlight the effect of near term 

events – severe storms affecting ports in 

Fraserburgh and Peterhead and in the South West, 

stormy conditions affecting crew safety, flooding of 

processing units, changing distribution of species 

for example — particularly in the domestic 

context”. 

  



Climate change is not just about temperature… 

During the winter of 2013/2014 strong 

storm events had devastating 

consequences for the fishing industry.  

 

Many vessels were tied up in port for 

more than 5 months, with implications for 

revenues, profits and local economies 

 

Fishing remains the most dangerous 

occupation in the UK, the fatal accident 

rate is 115 times higher than that in the 

general workforce.  

 



• A preliminary analysis of 

fishery disruption in SW 

England used VMS data 

• Fishing effort was greatly 

curtailed whenever wind 

speed exceeded 10 

m/second, but particularly so 

when winds exceeded 15 

m/second.  

• By understanding how 

fisheries have responded to 

adverse weather in the past, 

we can try to anticipate how 

the industry might be 

impacted in the future.  

Wind speed (m/s) 
by week of the year 
2014  

Week 5 2014 Week 6 2014 

Fisheries and storminess… 



Ensemble mean of 

future changes in 

extreme wind speed 

(defined as the 98th 

percentile of daily 

maximum wind speed) 

for A1B (2071–2100) 

relative to 1961–2000.  

 

Left: based on 9 

GCMs. Right: based 

on 11 RCMs.  

 

Future changes in extreme storm events  



Nigel Sainsbury 

In total 80 skippers fishing in 
Cornwall responded to the survey.  
 
Newlyn and Mevagissey contributed 32 and 27 responses 
respectively, with the remainder obtained from smaller ports. 
 

The most frequently sampled gear type was passive nets 
(n=29), followed by pots (n=21), otter board trawl (n=17), hand 
lines (n = 9) and active nets (n = 4).  
 

• Fishers preferred increased wind speed and wave 
height up to a threshold, after which they became 
increasingly averse to worsening conditions.  
 

• Fishing gear, vessel length, use of crew, vessel 
ownership, age, recent fishing success and reliance on 
fishing income all influenced the skippers’ trade-off 
decisions. 



Follow @CefasGovUK  

Visit cefas.co.uk 

Subscribe to our newsletters 

Thank you for listening 

Together we are working for a 

sustainable blue future 

John.pinnegar@cefas.co.uk @ 

@johnkpinnegar 


