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What color planet are we 
simulating? 

Climate 
Climate Change- C 

Climate Change- CN 
 



Soil Biogeochemistry, Generalized 

Modified by: 
• Climate 
• Substrate quality  
 lignin, N  
• Soil properties  
 texture, pH, O2 
• Land use 

Litterfall 

Litter 

Soil Organic Matter 



Soil Biogeochemistry in CLM4 cn 

– Model 
– SOC output 
– Comparison with global totals (get ocean mask) 



cn 



Batjes 2006 ISRIC-WISE  www.isric.org 

cn 



Soil Biogeochemistry in CLM4 cn 
is too rapid 

      Time (y)        Time (y) 

Bonan, Hartman, Parton, Wieder (in review) Global Change Biology 





Litterfall 

Litter 

Soil Organic Matter 

Matrix solution  

B 
(Uss) 

C 
A 
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J. Xia, Y. Luo, Y.-P. Wang, E. Weng, and O. Hararuk (2012)  
Geoscientific Model Development Discussions 

http://www.geosci-model-dev-discuss.net/5/803/2012/gmdd-5-803-2012.html�


Litterfall 

Litter 

Soil Organic Matter 

Matrix solution  

Forced with:  
• CLM litterfall  

Leaf, froot, CWD 

• CLM climate (CDI) 

• CLM soil texture 
– Make assumptions 

about CN, Lignin, pH 
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Matrix works for CLM4… 
What about DAYCENT? 





+ 0.1 Pg CN = 80 
+ 26 Pg  pH = 5 
+ 110 Pg Clay 
+ CWOOD 
+ Lignin 
+ …. 



Where are we going wrong? 

• Inputs CLM 43 Pg C y-1   
            “Obs” 50 Pg C y-1 (Matthews 1997 JGR) 

• Soil parameters 
• Depth 
• Processes SOM turnover time 

 20 y in DAYCENT  
 33 y in CLM4 cn 
 50+ y from Obs. (Schmidt et al. 2011 
Nature) 



SOC MRT (y) 
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