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Human Perturbation of Global Cycles 

Element Juvenile Chemical Natural Biospheric Human Human 
Flux Weathering Cycle Recycling Mobilization Enhancement 

Ratio 

(1) (2) (3) 3/(1+2) (4) 4/(1+2) 

B 0.02 0.19 8.8 42 0.58 2.8 

C 30 210 107,000 446 8,700 36.3 

N 0.1 20 9,200 458 221 11.0 

P ~0 2 1,000 500 25 12.5 

S 10 70 450 5.6 130 1.6 

Cl 2 260 120 0.46 170 0.65 

Ca 120 500 2,300 3.7 65 0.10 

Fe 6 1.5 40 5.3 840 112.0 

Cu 0.05 0.056 2.5 23.6 11 104.0 

Hg 0.0005 0.0002 0.003 4.3 0.0023 3.3 
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Population increase and use of nitrogen fertilizer from 1900 to 2000.Population increase and use of nitrogen fertilizer from 1900 to 2000. 

Aneja et al. 2008. 







Where does this 
nitrogen go? 





 Stevens et al.  2005. 









From: Magnani et al. 2007 



 Schlesinger and Andrews. 2000. Biogeochemistry 48:7-20. 









From Van Breeman et al. 2002 





Nolan et al. 2002 



Calculation of Groundwater Flux 
12,666 km3/yr X 1012 l/km3 X 0.148 = 1,874 km3/yr 

1,874 km3/yr X 1.9 mg/l = 3.6 TgN/yr in N. America 

3.6 TgN/yr /0.20  = 18 TgN/yr globally 





    

Denitrification 

-5CH2O + 4H+ + 4NO3 → 

2N2 + 5CO2 + 7H20 



Have you thanked a wetland today? 



From:  Seitzinger et al. 2006 





    

Denitrification 

-5CH2O + 4H+ + 4NO3 → 

2N2 + 5CO2 + 7H20 

Intermediates include NO and N2O 



Hirsch et al. 2006 





∆ N20 
= TOTAL 

N20 

N2 + N20 



Schlesinger 2009 



 

Calculation of change in denitrification from N2O 

124 Tg (0.37) + 110 Tg (0.082) = 234 Tg (0.246) 

4 TgN2O/yr  /  0.25 = 17 TgN/yr 





Mass-balance for nitrogen on the Earth’s land surface.  
All values are in TgN/yr (=1012 g N/yr) 
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Marsh between RR and upland 



www.caryinstitute.org 
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