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Ocean: considerable value
•Moderates climate change
•Represents more than 90% of the 

habitable space of the planet
•Hosts 25% of high-level species
•Provides 11% of global animal protein 

consumed by humans 
•Ocean ecosystems protect coastlines
•…



Gross marine product is the
ocean’s annual economic
value.

More than two-thirds is
dependent on healthy
ocean assets

Largest Sovereign
Wealth Funds

ANNUAL GROSS MARINE PRODUCTANNUAL GROSS MARINE PRODUCT

US$ 893bn
Norway

US$ 773bn
Abu Dhabi

US$ 757bn
Saudi Arabia

OCEAN
US$2.5tn

US$ 653bn
China
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+
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Global carbon budget (2003-2012)
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(9.9 Pg C 
in 2013)

Le Quéré et al. (2014)
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Ocean: actor and victim of climate change
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What is ocean acidification?

Sam Dupont

• CO2 is an acid gas (it 
produces acid when combined 
with water)

• Each of us adds 4 kg CO2 per 
day to the ocean (increasing 
acidity, reducing pH)



What is ocean acidification?

Concentrations 
of Hydrogen ions 

compared to distilled 
water (pH)

Examples of solutions 
and their respective pH

10,000,000 0 Battery Acid

1,000,000 1 Hydrochloric Acid

100,000 2 Lemon Juice, Vinegar

10,000 3 Orange Juice, Soda

1,000 4 Tomato Juice

100 5 Black Coffee, Acid Rain

10 6 Urine, Saliva

1 7 “Pure” Water

1/10 8 Sea Water

1/100 9 Baking Soda, Toothpaste

1/1,000 10 Milk of Magnesium

1/10,000 11 Household Ammonia

1/100,000 12 Soapy Water

1/1,000,000 13 Bleach, Oven Cleaner

1/10,000,000 14 Liquid Drain Cleaner
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Sam Dupont

• CO2 is an acid gas (it 
produces acid when combined 
with water)

• Each of us adds 4 kg CO2 per 
day to the ocean (increasing 
acidity, reducing pH)



pH and acidity

pH



pH and acidity

pH Acidity : x 10-9 mol H+/kg

+34%

+152%



P. oceanica is a plant in the ocean

~30 cm

~1 m

~30 cm

j.delille



Posidonia oceanica 

• 1 of 4 seagrass in the 
Mediterranean Sea


• Covers up to 50,000 km2 
in shallow waters 


• Ecosystem engineer



Will it benefit from ocean acidification?

Its photosynthesis has an affinity for carbon dioxide 

european Free Ocean Carbon Dioxide Enrichment 
was used to test in situ ocean acidification effects



 eFOCE Concept
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No change in photosynthesis

S. Schenone

D.Luquet



D.Luquet

No change in the abundance of organisms



We conclude that there is no effect on the 
seagrass, Posidonia oceanica 

Future meadows are at risk from ocean 
warming

D.Luquet
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Future scenarios

+1.5 °C and -0.2 pH over 
69% of the surface ocean



Future scenarios

+1.5 °C and -0.2 pH over 
69% of the surface ocean

+1.5 °C and -0.2 pH over less than 
1% of the surface ocean



Risks of impacts

G
attuso et al. (2015)
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4 key messages

1. Ocean strongly influences the 
climate system and important 
provider of key services

2. Impacts already detectable, high 
risk of impacts well before 2100, 
even with a low emission scenario

3. Immediate and substantial 
reduction of CO2 emissions to 
prevent massive and mostly 
irreversible impacts 

4. As CO2 increases, the protection, 
adaptation, and repair options 
become fewer and less effective
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The emission pledges (INDCs) of the top-4 emitters
Pledges from the US, EU, China, and India leave little room for other 

countries to emit in a 2°C emission budget (66% chance)

Source: Peters et al 2015; Global Carbon Budget 2015 

http://iopscience.iop.org/article/10.1088/1748-9326/10/10/105004
http://www.globalcarbonproject.org/carbonbudget/


A simple, 3 min summary



More: http://bit.ly/1M6YiS6

#OceanCOP21

http://bit.ly/1M6YiS6

