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How important are fisheries to us?
• Food and nutritional security;
• Economic security;
• Social service & security;
• Recreational values;
• Cultural and spiritual values;
• Ecosystem function and service.
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Climate change impact on marine resources

 ↑ Sea temperature;
 ↑ acidification;
 Δ ocean current 
pattern;
 Δ salinity;
 retreat of sea ice;
 ↑ coastal hypoxic 

& oxygen min. 
zone;

 ↑ sea level.

Physical change in 
the ocean

• Physiology;
• Growth; &
• Body size.

INDIVIDUAL

• Distribution;
• Abundance; &
• Recruitment.

POPULATION

• Species 
composition;

• Invasion/extinction.
COMMUNITY

• Productivity; &
• Species interaction. ECOSYSTEM

Biological / ecological 
change in the ocean



Climate change biophysical impacts
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↑ coastal 
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↑ sea surface 
level.
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Biological / ecological 
change in the ocean

Cheung et al. (2010); Hoegh-Guldberg and Bruno (2010); Brander (2010) 

1) the productivity;

2) distribution 

of fish biomass in 
the global ocean.



Climate change impacts on economics & 
management

• It will result in changes in the following:
• Catches;

• Food security;

• Catch (landed) values;

• Cost of fishing;

• Profits to fishing companies;

• Income to fishers;

• The distribution of benefits to different countries, regions and 
groups.

Sumaila et al. (2011) Nature Climate Change



Two contrasting scenarios

• The current high emissions trajectory 
(Representative Concentration Pathway 8.5, 
RCP8.5); and 

• A reduced emissions scenario (RCP2.6) 
consistent with the Copenhagen Accord of 
keeping the global atmospheric temperature 
increase below 2°C in the 21st century. 



Predicted future species 
distribution

Global climate 
change projections
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Change in catch and revenue potential in the 2050s relative to current 
status under RCP 8.5 scenario 

Mean
Standard 
deviation

% change in MCP -7.71 4.36

% change in MRP -10.37 4.20

% change in revenues is 35% 
more than % change in MCP

Lam, Cheung, Reygondeau, Sumaila (2016) Scientific Reports



Latitudinal and regional patterns of impact on 
fisheries revenues

Latitudinal pattern Change at different ocean basins

Lam, Cheung, Reygondeau, Sumaila. (2016) Scientific Reports



Are the impacts equally important 
in different countries?

Lam, Cheung, Reygondeau, Sumaila (2016) Scientific Reports



Impact of climate change on 
household budgets of 

British Columbians

• Objective:

– Investigate how climate change would likely affect 
BC’s staple seafood prices.

Sumaila and Lam (2015)



A bit on methods
• Defining BC’s staple seafood species;
• Determining how much fish is consumed by 

British Columbians in a year;
• Identifying the sources of fish consumed in 

BC?
• Developing models and running them under 

two climate change scenarios.

Sumaila and Lam (2015)



Some key results

• 7 of B.C.’s 10 staple species will likely decline 
in supply;

• Sockeye salmon shows the highest potential 
decrease in supply at 21%;

• Resulting in an estimated 70% increase in 
price per pound of sockeye salmon by 2050.

Sumaila and Lam (2015)



Some key results

• We could also see 15% & 10% declines in 
sablefish and chum supplies, respectively.

• A net increase in cost to British Columbians 
for our 10 staple seafood species is ~ $110 
million a year (2015 dollars).

Sumaila and Lam (2015)



Food security implications

Fish as a source of 
relatively healthier 
animal protein.



Latitudinal average changes in potential catch

Global ocean
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Source: Washington Post



Management implication of climate change 

and ocean acidification
Latitude

Original 
distribution

Depth

Climate-shifted 
distribution

Local 
extinction

Invasion

Warming

Acidification

Hypoxia

Habitat 
changes

Change in 
mortality/growth/body 
size/life history traits

Country A

Country B



Example: Change in landed values 
in Mexican EEZ

SEVERE climate change scenario MILD climate change scenario

Sumaila, Lam & Cheung (2015)



Implications for resource sharing/allocations



Potential solutions

• Governments;
• Non-governmental organizations;
• Businesses;
• Individuals.

http://feru.org/
http://feru.org/
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