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Why should I study about these GHG in the ocean?

(photo: NASA)



Because everything that happens in the atmosphere 
is related to the oceans

https://science.nasa.gov/earth-science/oceanography/ocean-earth-system/climate-variability

Theme 2 - Air-sea
interface and fluxes of
mass and energy

Theme 3- Atmospheric
deposition and ocean
biogeochemistry

Theme 4 -
Interconnections
between marine
ecosystems, aerosols,
and clouds

Theme 5 - Ocean
biogeochemical
control on
atmospheric
chemistry
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What interferes with the fluxes between GHG and the atmosphere?



Why should I study about these GHG in the ocean?

(NASA illustration by Robert Simmon.)



Why should I study about these GHG in the ocean?

(Map by Robert Simmon, adapted from the IPCC 2001 and Rahmstorf 2002.) https://earthobservatory.nasa.gov/features/OceanCarbon



But all the GHGs that are in the oceans 
originate from the atmosphere?

As mentioned earlier, they can be produced within the ocean itself.



But all the GHGs that are in the oceans originate from the atmosphere?

Carbon Cycle in 
the oceans



Do they always enter the oceans from the atmosphere?

https://oceanexplorer.noaa.gov/ex10years/stories/methane.html



Do they always enter the oceans from the atmosphere?

https://www.nationalgeographic.com/science/article/greenhouse-gases-lurk-in-oceans-could-make-warming-far-worse



But all the GHGs that are in the oceans originate from the atmosphere?

Nitrogen Cycle
in the oceans
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https://www.nature.com/articles/s41598-020-67736-6

Projections of global-scale extreme sea levels and resulting episodic coastal flooding
over the 21st Century



What are the implications for the oceans of increasing 
GHGs in the atmosphere?

https://www.theguardian.com/environment/clima
te-consensus-97-per-cent/2016/jun/10/climate-
scientists-have-warned-us-of-coral-bleaching-for-
years-its-here

• Warm waters
• Coral bleaching

Climate scientists have 
warned us of coral 

bleaching for years. It's 
here
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What are the implications for the oceans of increasing 
GHGs in the atmosphere?

• pH decrease
• Ocean acidification

https://www.ipcc.ch/report/ar5/wg1/sum
mary-for-policymakers/figspm-07/
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