
Ocean 
Acidification



Learning Objectives

By the end of this unit, you will be able to:
• describe carbon dioxide dissolution and 

solubility in the context of the ocean 
carbon system

• explain how the ocean carbon system 
buffers the ocean against rapid changes in
seawater pH, and …

• interpret real seawater pH and pCO2 data



Human activities & atmospheric CO2

5th Assessment Report of the Intergovernmental Panel on Climate Change (2014)

http://www.ipcc.ch/pdf/assessment-report/ar5/syr/AR5_SYR_FINAL_All_Topics.pdf
http://www.ipcc.ch/pdf/assessment-report/ar5/syr/AR5_SYR_FINAL_All_Topics.pdf
http://www.ipcc.ch/pdf/assessment-report/ar5/syr/AR5_SYR_FINAL_All_Topics.pdf


Instructor Carbon Footprint

• 22 tons CO2 eq per year emitted
• 5.5 tons of CO2 eq per year absorbed by 

ocean

What happens to CO2 in the 
ocean?



Ocean Absorption of CO2

PMEL Carbon Program NOAA

http://www.pmel.noaa.gov/co2/story/Ocean+Carbon+Uptake


Ocean Carbon Cycle

Riccardo Pravetooni, UNEP/GRID-Arendal
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When pCO2 increases H+ concentration 
increases, so pH… ?
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So, when pH increases, hydrogen 
ions react with carbonate and form…



Solubility Chart Exercise



True or False: Since the ocean carbon cycle can 
buffer against changes in pH, we should not see 

any change in seawater pH as a result of 
anthropogenic input of CO2. 









Extra slides



Oceans absorb atmospheric CO2

CO2 absorbed 
by ocean 
(~25%)

Anthropogenic carbon dioxide

CO2 that 
remains in the 

atmosphere 
(~75%)



Regions absorbing/releasing CO2

IPCC 2007

http://serc.carleton.edu/eslabs/carbon/6a.html

