
THE OCEAN AS CLIMATE REGULATOR & 
CLIMATE CHANGE BUFFER

CLIMATE CHANGE IMPACTS ON THE OCEAN ALSO
IMPACT HUMAN HEALTH

•	Changes in the distribution of marine life mean that the fish and 
shellfish we eat could become more abundant in some parts of the 
world, and less so in others, with profound impacts to commercial 
fisheries.  

•	Warming sea temperatures can lead to an increase in the growth rate 
of marine pathogens (disease-causing microorganisms). Within Europe, 
there is concern that the bacteria V. vulnificus and V. parahaemolyticus, 
a leading cause of seafood-associated illness, may represent an 
increasing clinical problem as a result of increasing water temperatures.  

•	The impact of changing ocean conditions on weather patterns also has 
consequences for food crops grown on land through changes to rainfall 
patterns, growing seasons and the occurrence of extreme weather 
events such as drought. This can lead to food shortages and increased 
food prices.    

•	Other impacts of changing ocean conditions include changes in 
the frequency and severity of tropical storms, which have major 
consequences for human wellbeing. At the coast, increases in sea level, 
caused by thermal expansion of sea water, and melting ice caps, could 
have major consequences for coastal cities through increased risk of 
flooding. 

CLIMATE CHANGE AFFECTS MARINE LIFE

•	 Increases in water temperature of just 1-2˚C can cause coral reefs to become severely stressed, leading to death if thermal stress is prolonged, 
thereby endangering coral reef ecosystems.

•	Marine species may respond to ocean warming by altering their geographic ranges. Temperature change has been linked to geographic range 
extension and contractions in diverse marine animal and plant species, such as seaweeds, invertebrates and fish. For example, in the Northeast 
Atlantic, some plankton are moving northwards at a rate of 200-250 km per decade. As a result, the distribution of fish and other animals that 
feed on them may also change.

•	Carbon dioxide reacts with seawater to raise acidity (ocean acidification) and reduces the availability of calcium carbonate for plants and animals 
to make calcium-based shells, reefs and exoskeletons (outer body coverings). This could have severe consequences for many marine organisms 
such as coral, clams, mussels, sea urchins, barnacles, and some microscopic plankton. 

The Ocean is Planet Earth’s Life Support System 
The ocean plays a fundamental role in supporting life on Earth by regulating our climate. It does this by storing and transporting huge amounts of 
heat, water and greenhouse gases (such as carbon dioxide). By absorbing heat as well as large amounts of carbon dioxide, the ocean lessens the 
effects of climate change* experienced on land. However, this comes at a cost to ocean health and therefore human health.

We can reduce the stress we put on the ocean and limit further climate change by decreasing our carbon footprint (a measure of environmental 
impact in units of carbon dioxide). 

*Climate change refers to long-term changes in the Earth’s climate as a result of increased concentrations of atmospheric greenhouse gases 
through human activities, which is warming the planet. Current impacts of climate change include sea level rise, decreasing amounts of snow and 
ice and changes in rainfall patterns and growing seasons as well as increased occurrences of extreme weather events.

»	 »	

REDUCE YOUR CARBON FOOTPRINT

Travel: Use public transport, walk or cycle instead of driving. 
When you do need to use a car, try to car share. 

At Home: Turn down the heating, 
use energy efficient light bulbs and take shorter showers.

At school or at work: Turn off electrical items (e.g. lights and 
computers) before you go home.

»	
»	

•	 Ocean currents redistribute heat around the globe. For 
example, winters in Northwest Europe are 5˚C warmer 
than they would otherwise be because of the Gulf 
Stream, an ocean current in the Atlantic that draws warm 
tropical water northwards. Without currents, regional 
temperatures would be more extreme, i.e. extremely hot 
at the equator and frigid toward the poles with the result 
that much less of Earth’s land would be habitable.

•	 Almost all rain that falls on land comes from water 
evaporated from the ocean. This water helps support all 
life on land, and we store it to provide drinking water and 
irrigate crops. 

•	 The ocean currently plays a critical role in reducing the 
effects of climate change by acting as a buffer. With a 
volume of 252 billion billion gallons of water, the ocean 
acts as a vast store of heat, absorbing about 90% of the 
additional heat as a result of global warming and about 
30% of human emissions of carbon dioxide. 

1



Developed by the European Marine Board and the Centre for Environment, Fisheries and 

Aquaculture Science. Front page illustrations by Marker Wizards Limited.

Key Information Sources and Further Reading
Australian Government Great Barrier Reef Marine Park Authority (2016) Impacts of Climate Change on Cor-
als. Available at: http://www.gbrmpa.gov.au/managing-the-reef/threats-to-the-reef/climate-change/what-
does-this-mean-for-species/corals

Azevedo, L.B., De Schryver, A.M., Hendriks, A.J., Huijbregts, M.A.J. (2015) Calcifying Species Sensitivity Dis-
tributions for Ocean Acidification. Environmental Science & Technology 49 (3): 1495 DOI: 10.1021/es505485m

Baker-Austin, C., Stockley, L., Rangdale, R. and Martinez-Urtaza, J. (2010) Environmental occurrence and clini-
cal impact of Vibrio vulnificus and Vibrio parahaemolyticus: a European perspective. Environmental Microbiol-
ogy Reports. 2, 7–18. doi:10.1111/j.1758-2229.2009.00096.x.

Bates, A.E., Pecl, G.T., Frusher, S., Hobday, A.J., Wernberg,T., Smale, D.A.,  Sunday, J.M., Hill, N.A., Dulvy, N.K., 
Colwell, R.K., Holbrook, N.J.,  Fulton, E.A., Slawinski, D., Feng, M., Edgar, G.J., Radford, B.T., Thompson, P.A., 
Watson, R.A. (2014) Defining and observing stages of climate-mediated range shifts in marine systems. Global 
Environmental Change. 26, 27-38.

CLAMER Climate Change and European Marine Ecosystem Resources. Available at:  
http://www.vliz.be/projects/clamer/library.html

CLAMER / Marine Board Special Report (2011) Synthesis of European Research on the Effects of Cli-
mate Change on Marine Environments. Available at: http://www.vliz.be/projects/clamer/images/stories/ 
deliverables/clamer%20marine%20board%20special%20reported.pdf 

Climate Change from the BBC weather centre. The Gulf Stream. Available at: 
http://www.bbc.co.uk/climate/impact/gulf_stream.shtml 

European Environment Agency (2015) Climate change and the seas. Available at: 
http://www.eea.europa.eu/signals/signals-2015/articles/climate-change-and-the-seas

European Marine Board (2013). Chapter 3: Changing Oceans in a changing earth system in Navigating the Fu-
ture IV, Position Paper 20. European Marine Board, Ostend, Belgium. ISBN: 9789082093100

IPCC (2013): Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth 
Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. 
Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press, 
Cambridge, United Kingdom and New York, NY, USA, 1535 pp, doi:10.1017/CBO9781107415324. 
Available at: https://www.ipcc.ch/report/ar5/ 

Schulz, M., Goose, H., Hofmann, E., Le Traon, P.-Y., Lozier, S., Salihoglu, B.,  Sousa Pinto, I. (2015) 5th EMB  
Forum Consensus Statement: The Ocean-Climate Nexus—The critical role of ocean science in responding to  
climate change. Chu, N.-C., McDonough, N. (Eds). European Marine Board, Ostend, Belgium. 4 pp. 
Available at: http://www.marineboard.eu/ocean-climate-nexus/consensus-statement

Find out more about initiatives you can get involved 

in and the everyday actions you can take by visiting 

the Sea Change website.

WWW.SEACHANGEPROJECT.EU
  @SeaChange_EU

#OceanLiteracy    #BlueGrowth    #OurOceanHealth

Remember

OUR OCEAN

OUR HEALTH

The warm North Atlantic current (red) transfers warm surface waters to Europe, creating a relatively mild climate in North-
west Europe. This warm, salty water eventually cools, sinks and returns southwards via deep ocean currents. 

© Glynn Gorick


