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Erisman et al., 2008; Nature - Geosciences 

Nitrogen and global population increase 
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14% of the N produced in the Haber-Bosch process enters the 

human mouth………. 

Galloway JN and Cowling EB. 2002 

The fate of nitrogen 



K. Butterbach-Bahl | IMK-IFU | March 2008 

KIT – die Kooperation von 

Forschungszentrum Karlsruhe GmbH 

und Universität Karlsruhe (TH) 

N Fertilizer  

Produced 

N Fertilizer  

Consumed 

N  

in Crop 

N  

Harvested 

N 

in Food 

N 

Consumed 

-6 -47 -12 

100 14 47 94 26 31 

-5 -16 

14% of the N produced in the Haber-Bosch process enters the 

human mouth……….if you are a vegetarian. 

Galloway JN and Cowling EB. 2002 

The fate of nitrogen 
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4% of the N produced in the Haber-Bosch process and 

used for animal production enters the human mouth. 

Galloway JN and Cowling EB. 2002 

The fate of nitrogen 
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The global nitrogen cycle 
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Nr creation 1995 (left) and 2050 (right) [Tg N yr-1] 
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The Nr cascade 
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Increase in nitrogen flows in rivers  
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Nr deposition in 1860 and 1993 [mg m-2 yr-1] 
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Nr deposition in 1860 and 1993 [mg m-2 yr-1] 
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The Global Nitrogen Budget in 1860 and mid-1990s, TgN/yr 
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The effect of N on the GHG balance 
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Simulated forest area of Europe: 1 410 477km2  
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Inventorying soil N trace gas fluxes and identifying feedbacks 
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Agricultural soils – NO & N2O emissions 

Butterbach-Bahl et al., 2008; Atm. Environm. 
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Soil NOx emissions are contributing in average for entire 

Europe up to 10% to the tropospheric NOx burden 

Soil sources versus industrial sources 

Butterbach-Bahl et al., 2009; Atm. Environm. 
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Summary 

• Human activities have perturbed the global nitrogen cycling 

• Acceleration by a factor of approx. 2 (C <10%) 

• Large scale environmental impacts, e.g.   

• eutrophication 

• Biosphere-atmosphere exchange of GHG‘s 

• Long-term effects and biosphere feedbacks to climate 

change unknown 

• Increase in N use efficiency urgently needed 


