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IMCORE is a European project funded by Interreg. It is a project which aims to look at 

how coastal communities are and should adapt to climate change in various countries. 

In the UK, Durham Heritage Coast partnership and Envision management Ltd. are the 

two organisations which are looking at the how to adapt to effects of climate change on 

the North East by developing scenarios of how these effects may impact the coastal 

communities. This document looks at Climate Change and Commercial Fishing. 

 

 

 

 

There are many cases documenting climate change cases in the UK but very little is 

know about the impacts of climate change on the commercial fishers. There is an 

urgency to address these issues as the impacts of over-fishing are crossing boundaries 

with what may actually be impacts of climate change. These boundaries are difficult to 

define but those that are, are referred to in this short informative document. Fishermen 

need to be informed of the facts and impacts climate change may have on their 

industry.  

 

Intergovernmental Panel on Climate Change (2007 report) describes how in the UK 

climate has been changing for many years and how this change is being augmented by 

human influences. Climate change will impact many industries and this includes 

commercial fishing. Commercial fishing will be affected economically through changes in 

fish recruitment, mortality, migratory patterns and growth rate. Some fishermen may be 

unaware of how these changes may affect their industry and of the methods for 

adapting to impacts on their business.  

 

The biggest effect of climate change on the seas is increase in sea temperature. 

Temperature increase is occurring and in the North Sea alone the temperature has risen 

by 1°C over the last 30 years, bearing in mind that a change of even 0.2°C can cause 

stress in many commercial fish species. Records are now showing that fish are migrating 

towards the poles. Warm water species are replacing the cold water species which are 

moving to colder temperatures.  

 

Increased sea temperature is the main effect of climate change on commercial fishing 

but there are others and these are documented in this report.  

 

 
The main impacts of climate change are briefly described in this document along with 

adaptation measures and where to find more information on the current situation. 

 

 

IMCORE  

Climate Change in the North East 
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Many of the commercial fish 
species caught in the North Sea will 
rely on this plankton copepod 
species Calanus finmarchicus as food 
for their young and juvenile 
offspring. C. finmarchicus is being 
replaced by other copepod species 
in particular the warm water 
Calanus helgolandicus copepod). This 
change is happening too quickly for 
the dependent species to adapt. 
The copepod is not being replaced 
in appropriate abundances. This 
movement could also be part of the 
reason for the shift northwards of 
commercial fish species 

BOX 1. Plankton  
 

Plankton species Calanus 

finmarchicus 

   
Over the past 25 years sea surface 

temperature has been increasing. This 

is data from records dating as far back 

as the 1870s. More recent scientific 

reports state that the North Sea 

surface temperature is increasing at a 

rate of 0.6 to 0.8 °C per decade 

(MCCIP Annual report card 

2010/2011) with the air temperature 

increasing by 0.6 °C per decade. By 

the period 2070-2090 the average 

increase in sea surface temperature 

will have reached 2.45°C in the North 

Sea (using the 1960-1990 data as a 

baseline). 

 
 

Main Effects  
 

1. Change in species –  

 

Plankton is the most 

basic and important 

part of the marine food 

webs. It is the basis of 

the food chain and all 

species rely on it 

directly or indirectly. 

Over the past five years 

plankton has been 

surveyed by the Sir 

Alister Hardy 

Foundation for Ocean 

Science (SAHFOS) using 

the Continuous 

Plankton Recorder. The 

data has revealed that 

plankton is a particularly 

predominant indicator 

of climate change in the 

seas around the UK. 

Surveys which have been carried our have noticed that there is a visible change in the 

b 

Main Impacts 

Figure 1. Mean sea water potential temperature for the UK 

in (a) 1960-1990 and (b) 2070-2090 

a b 

1. Sea Temperature 
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plankton species in the North 

Sea (box 1). There are many 

larger species changes too. 

The most recent common 

example of this is how sand 

eels in the shallow shores 

and mud flats are being 

replaced by hard bodied pipe 

fish (Box 2).  

 

Species migration –  

To maintain their metabolic 

and phonologic patterns, fish 

will not only be moving north 

but also to as deep waters as 

possible to maintain the 

most suitable temperature. 

This will put pressure on 

current fishing practices.  

 
Decrease oxygen and nutrients-  

Not only has the species changed but there has also been an increase in plankton 

biomass seen in the North Sea. This is thought to be related to elevated sea 

temperatures.  

This increase in plankton biomass will decrease the nutrient and oxygen availability for 

commercial fish species living in the same water column.  

 

 The Future 

� If sea temperatures continue to increase there will be a marked difference in the 

species of fish caught in the North Sea. It may mean that fishing effort will have 

to move further north to catch what was once available off the North East coast 

of the UK. This will mean more time out at sea for the same benefits or less than 

before. 

� Different species will be caught in the same areas that the usual Cod and 

Haddock used to be caught. If fishermen choose to remain in their usual areas 

then they will have to decide how best to sell their “new species” catches - Do 

many people adjust well to change? 

� Harmful algal blooms indicate that there is a disturbance in the chemical 

imbalance of the water and this can affect almost all commercial fish species as 

the phytoplankton competes for nutrients and oxygen. This can mean a higher 

mortality rate for both young and adult fish 

� Coldwater commercial fish will move further north and into deeper waters to 

maintain their metabolic pattern.  

Snake pipefish  - 

Entelurus aequoreus 

Sand eels are slowing 
becoming replaced by snake 
pipe fish and this is thought 
to be related to warming sea 
temperatures. Snake pipe fish 
in the Atlantic are causing 
problems to the sea bird 
populations as the chicks 
cannot easily digest the hard 
bodies of the pipefish  

 

 

resulting in fatal consequences. It is thought that 
this will soon occur in the North Sea when as sea 
temperature increases. This will have a serious 
knock on effect on the fish populations predated 
on by these birds. 

Box 2. Snake pipe fish  
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Change in acidity is linked to elevated sea surface temperatures. The oceans on earth 

are natural carbon absorbers and play a key role in the global carbon cycle where 

carbon in the earth’s atmosphere is absorbed and used by the oceans. Anthropogenic 

(man-made) increases in carbon 

dioxide (CO2) levels in the 

earth’s atmosphere is increasing 

putting pressure on the ability of 

the oceans to process it thus 

making the waters more acidic. 

This is backed up by models and 

actual measurements made by 

MCCIP and reported in the 

annual report card 2010/2011. 

MCCIP found that there has 

been a 30% decrease in surface 

pH (an increase in acidity) and a 

16% decrease in carbonate ion 

concentrations since 1750.  

 

Main Effects  

Calcareous animals –  

There are many marine animals that need calcium 

carbonate minerals (aragonite is the most common) to 

develop shells and skeletons particularly in larval stages 

(zooplankton). These animals are known as “marine 

calcifiers”. If the levels of calcium carbonate (CaCO3) in 

the water decrease the skeletons and shells that these 

organisms will put down will be weaker than they should 

be causing them to be more brittle and easily damages 

(in fishing nets etc.)  

 

 pH regulators –  

Many marine animals have an internal pH which is 

regulated to a specific level depending on the animal 

and have some room for buffering any changes in the pH 

outside their bodies. The level at which pH is decreasing 

in the oceans at present, if set to continue, will be too 

intense for these buffering systems causing damage to 

the animals. Experiments have shown that sea urchins and brittle stars (figure 3) are 

particularly sensitive to changes in pH and cannot maintain usual body function above a 

Figure 3. (a) Edible sea urchin 

(Echinus esculentus) and (b) the 

common brittlestar (Ophiothrix 

fragilis) 

b 

a 

Figure 2. Atmospheric CO2 concentrations (a) global 

ocean pH (b) and the surface saturation state of 

aragonite for IPCC emission scenarios for 2000-2100 

(from epa.gov) 

 2000   2020   2040    2060    2080    2100 
             YEAR 

2. Acidity & Salinity 
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specific pH level (pH 7.4). It lead to reduced larval growth and development in young 

animals and muscle wastage, reduced growth and decreased survival rates after some 

months that is level 

The Future 

� It is difficult to predict the future of the rate and level of acidification of the 

oceans as there are many factors that play a part in including the input from 

freshwater sources 

� Future projections also difficult to predict due to the natural variations of the 

oceans (interactions with sediments, wave energy etc.) 

� If the CO2 levels increase at the present rate it may mean an increase in pH by 0.5 

by 2100 

� This rate will be too quick for natural adaptation and buffer systems of animals 

will be put under immense pressure.  

� There is no anthropogenic method of removing this excess CO2 from the oceans, 

the only process of removal is naturally by the oceans. This will take thousands 

of years if CO2 under a no intervention policy. Atmospheric CO2 needs to be 

regulated to give oceans a chance to recover.  

� The SAHFOS CPR survey (continuous plankton recorders) is currently monitoring 

organisms vulnerable to acidification and is providing a critical baseline for the 

future.  

 

Cold water coral (Lophelia) with 
squat lobster and sea urchin 

 

Shellfish, molluscs and cold water corals are all key 
players in the food chain and nutrient cycling in the 
oceans. They are also highly sensitive to changes in 
acidity in the water around them. Cold water corals 
are particularly sensitive and are key indicators of 
initial changes to the water’s chemistry. Easily 
damaged these will bleach and die reducing the 
nursery habitats and nutrients available in the 
surrounding waters. Mussels, oysters and 
crustaceans are hardier than corals to changes but 
will have increased mortality rates in the future 
with the levels of change increasing as they are. All 
the above animals are key players in cycling 
nutrients from the sea bed and in the lower water 

column.  

Box 3. Marine calcifiers 
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The term “extreme event” can cover a multitude of incidents such as drought, floods, 

storms, wave heights and most of which can affect commercial fishing to a certain 

degree. These will be addressed in this section. 

   

The Northern North Sea responds to changes from the North Atlantic Oscillation (NAO) 

(Box 4). It is an important weather phenomenon for the northern hemisphere the 

effects of which are predominantly observed during the winter. Variations in the NAO 

index can mean changes in wind speed and direction over the Atlantic and thus affecting 

the North Sea. A high NAO index will mean that the winters will be wet, windy and mild. 

 

The NAO had been recorded as mostly positive since around the 1970s (figure 4) and is 

predicted to continue like this all through the 21
st

 Century causing warming sea surface 

temperatures, stronger winter storms over the North Atlantic and warmer and wetter 

winters in Europe (Box 4 describes the anomaly of 2009-2010 winter). This positive 

phenomenon also means that there will be a continuation of the severe storms that 

have been seen in the UK in recent (last 50) years. The warmer sea temperatures will 

cause create windier conditions over seas and will decrease stratification of the layers in 

the seas.  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.  NAO index calculated based on sea level pressures over subtropical regions (Azores / 

Portugal) and Polar Regions (Greenland / Iceland) 
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3. Extreme Events 
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Main Effects 

  Economic Effects –  

There will be a large knock on effect on the economics of the commercial fishing 

industry if the winds increase in intensity thus increasing 

wave height and storminess in the sea. Smaller fishing 

vessels will be most affected as they will be unable to 

travel out to sea in such conditions thereby lessening the 

number of days at sea. This, inter-linked with the current 

fishing policies (allowable catches and days at sea) will 

lessen even further the economic viability of small 

fishing industry.  

Increased intensity in storms can cause damage to 

fishing gear where more broken gear will be left at sea. 

There are many accounts of ghost fishing in the sea 

around the UK and it concerns both pot and net 

fishermen (figure 5). Ghost fishing can catch commercial 

fish species thereby lowering the numbers of catchable 

fish. This could also affect the common fisheries policy and the regulations imposed on 

fishermen. 

  Biological Effects –  

The strength of the storms will cause an increase in the vertical mixing of the layers in 

the ocean. This could be of benefit to some fish breeding cycles as the plankton in the 

Effects of NAO in positive and 
negative modes 

 

The NAO is a weather phenomenon which occurs in 
the Northern Hemisphere and its effects are most 
felt in the winter months. This was especially evident 
in the winter of 2009/2010 which saw a negative 
NAO system colliding with the sub tropical El Nino 
system causing huge snow storms in North America 
and Northern Europe. This was regarded as a once 
in a century event although the last occurrence as 
bad was recorded in the winter of 1783-1784 (BBC 
News 02/09/10). The NAO can be positive or 
negative and revolve around high and low pressures 
in the Atlantic. The NAO index is a description of 
the type of weather for that time. E.g. if there is a 
subtropical high and a polar low western Europe will 
experience strong westerly winds and these areas 
will experience mild wet winters where as the 
Mediterranean will be drier than usual.  

Box 4. North Atlantic Oscillation (NAO) 

Figure 5.  Ghost fishing net from a 

Scottish trawler in the North Sea 
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layers is well mixed and can reach a number of zones in the seas. It could however be 

evened out by warm temperatures increasing vertical stratification decreasing the 

missing between ocean layers.  

Increased wave strength may affect the breeding grounds of some fish. Waves may 

forcibly intrude up freshwater systems affecting the salinity of these areas thus 

disturbing the ecological balance of the area (i.e. breeding grounds of some fish salmon, 

trout and eels in particular). This would be coupled with sea level rise making the issue 

more problematic.  

 

The Future 

� The NAO index is predicted to remain positive for the coming years through the 

21
st

 century. This means wet, windy but mild winters ahead for the UK. This 

means that there will be increased storms due to warmer sea temperatures.  

� Storm surge data needs to be combined with other factors such as sea level rise 

and sea temperature to get an accurate prediction of future events. This has not 

been thoroughly completed at the time of writing but currently research is been 

undertaken by the Proudman Oceanographic Laboratory (National 

Oceanography Centre) in Liverpool on this subject (http://www.pol.ac.uk/) 

(Figure 6) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Future prediction for how storm surge values will exceed present day figures around the 

UK and Ireland for 2095. Central map is estimated central level and left and right panels show 

lower and upper bounds of the 90% confidence level. 



Climate change and commercial fishing in the North East UK - 9 - 

  

Marine Climate Change Impacts Partnership (MCCIP) will be releasing an annual 

report card at the end of 2011 which will outline the main impacts of climate change 

on commercial fishing. It will include inputs from leading scientists on all aspects of 

fishing including aquaculture. Current annual report cards detail briefly the impacts 

that climate change is and can have on the commercial fishing industry. These are 

available from the MCCIP website.  

 

www.mccip.org.uk 

The North East of England is a forerunner in developing adaptation strategies to climate 

change. The main projects looking to develop strategies / adapt to impacts in the marine 

and coastal environment are listed below.  

 

 
 

 

 

IMCORE will be looking at and investigating best practice for developing guidelines 

for adapting to climate change on the coast. These guidelines will be disseminated 

once the project has finished in November 2011. A tool will be released online that 

will direct the user to the methods of developing adaptation strategies. Case studies 

and lessons learned will be taken from the 17 partners of IMCORE and collated under 

one easy to use adaptation tool.  

www.imcore.eu 

Adaptation  

Defra are developing a project called Adapting to climate change in the marine 

environment (ACME) that will look at developing climate change adaptation 

measures in the marine environment. Research is being carried out through the 

Tyndall Centre for Climate Change Research. Policy and legislation, marine protected 

areas, change in spatial distribution of species and decadal climate variability will all 

be addressed in relation specifically to adapting to climate change. The proposed end 

date is August 2012.  

randd.defra.gov.uk 
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Pinnegar, J.K. and Heath M. 2010. Fish in MCCIP Annual Report Card 2010-2011, MCCIP 

Science Review, 23 pp 

www.mccip.org.uk/arc 

 

You can read more on ACME by typing the code ME5102 into the search engine of 

Defra’s website or alternatively click this link to connect with a summary of the project:     

http://randd.defra.gov.uk/Document.aspx?Document=me5102_8994_TPS.pdf 

 

Charting Progress 2: The state of the UK Seas  

http://chartingprogress.defra.gov.uk/resources 

 

Fishing 2027: A Long Term Vision for Sustainable Fisheries 

http://www.defra.gov.uk/foodfarm/fisheries/documents/fisheries2027vision.pdf  

 

For more information on ghost fishing 

http://www.neafc.org/system/files/ghost-fishing-workshop_briefing_paper.pdf 

 

For more information on Ocean Acidification 

http://www.parliament.uk/documents/post/postpn343.pdf 

http://www.mccip.org.uk/media/3912/mccip-elr2009-turley_etal.pdf 

http://www.sahfos.ac.uk/climate%20encyclopaedia/pdfs/royalsocietyacidificationrepor

t.pdf 

 

 

 

Further correspondence contact: 

 

 

  

The report was compiled for IMCORE – Adapting to climate change on 

the coast in North West of Europe 

www.imcore.eu 

Maeve Lee 

IMCORE Project Officer (North East England) 

(0191) 383 5527 

maeve.lee@durham.gov.uk 

Further Reading  


