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O2 <2 mg/l 
O2 < 0.7 mg/l 
O2< 0.07 mg/l 

Coastal hypoxic sites (O2<2 mg/l) 

ÅSince 1950 - Over 500 coastal systems identified with <20-25% 
oxygen saturation 
 
ÅSince 1960 - The open ocean has lost 2% of its oxygen inventory = 
77 billion tons O2 

Low oxygen waters: 
 O2< 1-2 mg/l  
(oxygen concentration in the atmosphere = 300 mg/l)  
 

ΧΦƛƴ ŀƴ ƻǇŜƴ ŀƴŘ coastal ocean losing its breath ΧΧ 

Isensee et  al., 2016 
Breitburg et al., 2017 



OPEN OCEAN 
From 1960, the global oxygen loss amounts to more than 

4.8 +/ - 2.1 Pmol  

   (i.e. 2% than the total ocean oxygen 

inventory)  

Schmidtko et al., 2017 

Robust evidences for ongoing ocean deoxygenation 

Hot spots of changes  
(> 60 % of the oxygen loss) 
Tropical and North Pacific 
Ocean,   
Southern Ocean,  
South Atlantic Ocean,  
Arctic Ocean 



 

 

 

Eastern Boundary Upwelling Systems : hot spots of change 
 

×COMPLEX SYSTEMS WITH HIGH IMPACTS : 

Adapted from CFSR and L. Renault, pers. com. 

California/Mexico 

Peru-Chile 

Canaries 

Benguela 

IƛƎƘ ǇǊŜǎǎǳǊŜҦ ǿƛƴŘҦ ǳǇǿŜƭƭƛƴƎ  

 Ҧ {{¢ Ҩ Ҧ ҟ ǊŀŘƛŀǘƛǾŜ ǘǊŀƴǎŦŜǊ  Ҧ ҟ ǿƛƴŘ ŀƴŘ ŎƭƻǳŘǎ üCLIMATE 
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Peru-Chile 

Canaries 

Benguela 
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üCLIMATE 
 
 

üECOSYSTEMS  Ҧ  ǿŜƭƭ ƭƛǘ ƭŀȅŜǊ fertilisation 

   Ҧ ǎƘƻǊǘ trophic ŎƘŀƛƴ Ҧ нл҈ ƻŦ ŦƛǎƘ ŎŀǘŎƘ 

   Ҧ  Oxygen Minimum Zone 

    

 

 Ҧ release of GHG CO2, N2O, ... 



GO2NE Global Ocean Oxygen Network   
2016 - 

 

Research Focus on Upwellings 
                  2016 -  
 

SOLAS Science Plan : Integrated topics on Upwelling 
2015-2025 

 
 

International initiatives on ocean deoxygenation thematics 

SCOR WG 155: Eastern boundary upwelling systems (EBUS): 
Diversity, coupled dynamics and sensitivity to climate change 

2018- 2021 

2017 -  2022 



Listening to the calls by scientists and member states demanding: 
 
               - increased cooperation , communication, capacity building, 
               - definition of management and policy strategies, 
               - sustained oceanic multi-disciplinary  observations in regional systems, 

 

 concerning deoxygenation in the marine environment ς in the Open 
Ocean and Coastal Areas, including the impacts of climate change and 

eutrophication. 

Monterey Bay Research Institute, USA   
11 ς 15 September 2017 



GO2NE SS2019: GO2NE Summer School 
2-7 September 2019, Xiamen, China 

 

Capacity building 
activities: 

40 students 
14 lecturers 


