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Keeling et al. 2010 
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Taxa depending impact of deoxygenation  
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Deoxygenation of coastal waters – Dead Zones 

573 locations shown (about 100 more in the Baltic Sea) - 2015 

Diaz, unpublished; updated 2015 Diaz & Rosenberg 2008 

Schematic representation of the cascading effects of increasing nutrients in a coastal 
ecosystem. The harmful effects of nutrient over-enrichment are presented in grey letters. 

Rabalais et al. 2009 
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Gruber 2011 

Zonal mean profiles of model-
simulated changes in ocean properties 
for 2099 (under the IPCC SRES A2 
scenario) and 2000 relative to the year 
1850 (atmospheric CO2 Ð 1850: 280 
ppm; 2000: 370 ppm; 2099: 840 
ppm). 
 
a)! Change in sea-surface temperature; 

b)! change in upper ocean stratification, 
density gradient between 0Ð50 m and 
100Ð200 m; 

c)! change in the surface aragonite ocean 
saturation state; 

d)! change in the mean concentration of 
oxygen in the thermocline (200Ð600 
m).  

Results are from the NCAR CSM 1.4 
model.  
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Multiple consequences of low oxygen in OMZs 

Altered Size Structure and Composition Reduced Bioturbation 

700 m 737 m 800 m 

900 m 940 m 1050 m 1100 m 

850 m 

Rapid Biodiversity Shifts Reduced Colonization Altered Carbon Processing 

Would et al. 2007; Levin et al. 2009; Gooday et al. 2009; Levin et al. 2013 



10 

Projected Change on the Deep-Sea Floor - 2100 

Projections of oceanic waters – Bottom Waters 

Mora et al. 2013 
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Projected changes 
in sea surface 
temperature, pH, 
dissolved oxygen 
concentration and 
primary production 
in 2090-2099 
relative to 
1990-1999 under 
the RCP8.5 
Ôbusiness as usualÕ 
scenario. 

Bopp et al., 2013; figure courtesy of L. Bopp 

Projections of oceanic waters – Surface Waters 
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Moving forward: 

  

  
 

  
FUTURE CHALLENGES 
 

¥! Future scenarios for oxygen depend on a combination of drivers related to global environmental 
change and land-use, including warming, growing human population, and extensive coastal 
agricultural practices 

¥! Need for integrated action Ð  Formal Coastal and Open Ocean OXYGEN Researchers network 

¥! New collaborative research: 

¥! Identify knowledge gaps 

¥! Expand global coverage 

¥! Revise model calculations 

¥! Standardize applied methods 

¥! Improve predictions for food security and tourism 

¥! Evaluate impact on non-market ecosystem services 

¥! Value the impact of ocean deoxygenation 

¥! Better advocate for directing resources to research on deoxygenation and potential mitigation and 
adaptation measures 
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