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The influence of fishing and climate on North Sea cod stocks : 
A view from the FishClim model



Introduction (1)

ÅDifficult to separatethe influence of fishingand climateon changes in fishstocks

ÅAs a result, climatehas not been explicitlyimplementedin management models.

ÅWehave developeda simple model that can beusedto considerthe joint influence of 
fishingand climateand to separatetheir respective effectson fishstocks.

ÅHerewe applyour model to the North Seacodstock. 



Introduction (2)

Strong and widespread impact of fishing Strong and widespread impact of climate change

North Sea
1.84°C rise in SST



Key questions

ÅWhat is the respective influence of fishingand climatein the 
long-term changes in fishstocks?

ÅHow can we includethe climaticregimein fishstock 
management?

Anymodel shouldbe simple and be widely applicable



What is FishClim?

Fishclim is a model that assesses changes in the standardised spawning stock biomass (SSB, dSSB, 

between 0 and 1) by estimating the maximum dSSB (or mdSSB) that a stock can reach for a given 

environmental regime, gain (growth of dSSB, depending upon mdSSB) and loss (fishing intensity). 
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Fishing intensity

Kt = maximum dSSBisassessedfrom the 
knowledgeof the niche of the speciesusingour
published MacroEcologicalTheory on the 
Arrangement of Life (METAL)

https://biodiversite.macroecologie.climat.cnrs.fr



Results

Maximum dSSB in the Northeast Atlantic

ÅHigher maximum dSSB (Kt) 

in the northern North Sea

ÅLower maximum dSSB (Kt) 

in the southern North Sea

ÅLowest maximum dSSB (Kt) in the 

English Channel and the Celtic Sea

ÅHighest maximum dSSB (Kt) 

around Iceland
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Quantification of the effect of fishingand climate

1963-2019 : 55% fishing and 45% climate

Positive climate

influence

Negative climate
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Maximum dSSB in the Northeast Atlantic

Understandingfishingand climate interaction
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Understanding fishing and climate interaction
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Time to extirpation for a high-warming scenario (SSP585)

No fishing adjustment 
to the climate regime

With fishing adjustment 
to the climate regime Year

difference


