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Rise in CO2 in the atmosphere

Our lifetime 400 kyrs to today
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400 ppm has been reached last year – the first time in 3 Million
Before Homo habilis was roaming around
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IPCC WGII Chapter 6 Ocean systems

Ecological impacts of warming

Temperature 1960 – 1981                                1988 - 2005
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IPCC, WGI, AR4

The other CO2 problem – Ocean 
acidification
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• Human societies depend on marine 
ecosystem services

• Some predicted changes: 
geographic distribution, abundance, 
calcification, 

6

Biological impact of ocean acidification –

things we love and things we love to eat
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Brodie et al 2014 Evolution and Ecology

Maerl beds around the UK – habitats for 
things we love eating 
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Thinner walls @ 2050 conditions

Ragazzola et al  Global Change Biology 2012

Ragazzola, Foster, Jones, Scott, Fietzke, Kilbrun, Schmidt  

Scientific Reports 2016
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Melbourne Griffin Schmidt Rayfield Biogeoscience 2015

Increased breakage of protected habitat 
former

Control  pCO2 year 2050 (590ppm)

Finite Element modelling of stress distribution



bristol.ac.uk/cabot

Increasing uncertainty in upscaling from 
experiments to Policy

IPCC WGII Corss chapter OA– Gattuso, Brewer, Hoegh-Guldberg, Kleypas, Poertner, Schmidt.2014
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• Climate change has caused impacts are on all continents and across the oceans

• Throughout history, people have coped with climate variability and extremes. 

• Decision-making with continuing uncertainty about the severity and timing of 
climate-change impacts

• Climate-related risks are much greater with continued high emissions than with 
ambitious mitigation

IPCC summary for policy makers
Many terrestrial, freshwater, and marine species have shifted their geographic ranges, 
seasonal activities, migration patterns, abundances, and species interactions in response to 
climate change. While only a few recent species extinctions have been attributed as yet to 
climate change, natural global climate change at rates slower than current anthropogenic 
climate change caused significant ecosystem shifts and species extinctions during the past 
millions of years.

What do we know? 


