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Availability of sufficient clean water as 

indicator for sustainable development
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Water security at risk for 80% of the world 

population

CJ Vörösmarty et al. Nature 467, 555-561 (2010) doi:10.1038/nature09440



Nutrients are essential for life
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But too many nutrients in the environment 

is a problem
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Human health



Coastal eutrophication

ǒEutrophic Areas

ǓHypoxic Areas

ǒSystem in Recovery



Mississippi: nutrient and 
sediment transport to the 
open sea (NASA)

Algal bloom in Caspean
Sea (NASA)

Effects on seafloow



Nutrient Export from Land to Sea



Global NEWS Models

Seitzinger  et al. (2010)



Global NEWS Models

Seitzinger  et al. (2010)



Changes in river 
export of 
nitrogen
2000-2050 
(kg N km-2 y-1)

Seitzinger et al. (2010)Waters more polluted in 2050 than today

Global NEWS results for 2050



Future: Business as Usual

13



Future: Optimistic
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