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N2 + 8 H+ è 2 NH3
 + H2  

Why not everywhere? 
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BNF observations

100 – 290 Tg N y-1 Cleveland et al. 1999 

40 – 100 Tg N y-1   Vitousek et al. 2013 
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“The	
  current	
  (CLM4cn)	
  treatment	
  of	
  biological	
  
nitrogen	
  fixaSon	
  is	
  enSrely	
  empirical…	
  model	
  
response	
  to	
  increasing	
  CO2	
  is	
  not	
  parScularly	
  
sensiSve	
  to	
  the	
  parameterizaSon	
  of	
  this	
  process	
  
(BNF)….”	
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  2007	
  

Is the same true in CLM4.5?

Motivation



•  methods	
  

Methods
•  “Spun-­‐up”	
  1850	
  CLM4.5bgc	
  	
  
• +	
  500	
  years	
  w/	
  BNF	
  =	
  f(NPP	
  |	
  ET)	
  	
  
• 1850-­‐2005	
  Cru-­‐NCEP	
  
-­‐	
  Transient	
  land	
  cover,	
  CO2,	
  Climate	
  

• 2006-­‐2100	
  w/	
  RCP	
  8.5	
  anomaly	
  forcing	
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Spin-up “obs” BNF= 40-290 Tg N y-1
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Transient

Hungate et al., 2004, 2013; 
Reich et al., 2006, 2013;  
van Groenigen et al., 2006 
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CLM-FUN-ED

BNF= f(N,
Light,
Disturbance,
Plants,
Microbes,
P)

N Losses?
N Transformations?

C to Soils?



N Limitation?
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