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NutrientsƵb!qbjo!jo!uif!
Environmental Neck? 

How can we help? 



OvusjfoutƵb!dibmmfohf@ 



OvusjfoutƵb!hppe!uijoh"!! 
Cvu!upp!nvdi!ps!upp!mjuumfƵnot so good! 

Planetary 
boundaries define 
safe operating 
space for 
humanity with 
respect to the 
Earth system 

Planetary Boundary for Nitrogen is greatly exceeded; 
boundary for Phosphorus is being approached 



Too Much and Too Little Nutrients:  

The case of Nitrogen  



Too Much and Too Little Nutrients:  

The case of Phosphorous 



OvusjfoutƵ/b!hppe!uijoh"!! 
Cvu!upp!nvdi!ps!upp!mjuumfƵ!not so good! 

ÅThe WAGES of too much or too little 
Nitrogen and Phosphorus 

ÅMultiple impacts across several 
environmental areas 
ÅWater quality 

ÅAir quality 

ÅGreenhouse balance 

ÅEcosystems  

ÅSoil quality 

 



Upp!nvdi!ovusjfoutƵ/ 

Sources  

Fertilizer excess runoff  

Livestock waste runoff  

Untreated wastewater 

Air pollution 



Upp!nvdi!ovusjfoutƵ/ 

Impacts    



Upp!mjuumf!ovusjfoutƵ 

Poor nourishment, social conflict 

Land degradation 

Harvest more than is replaced by nutrients - nutrient mining, 
reduced crop yield and failure  



Boe!po!upq!pg!bmm!uibuƵ/ 

Climate change 

.ƭŜŀŎƘŜŘ ŎƻǊŀƭǎΧŦǳǊǘƘŜǊ 
weakened due to nutrient 
pollution 

Releases of nitrous oxide 

Deoxygenation of marine waters 


