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A transparent analysis of model 

differences between models and 

identification of uncertanties. 

 

Separated into: model structure, 

parameterization and drivers 
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Change of cpool = input - output Steady state cpool = input / 

output rate 

𝑋𝑠𝑠 =
𝐵𝑠𝑠𝑁𝑃𝑃𝑠𝑠
𝜉𝑠𝑠𝐴𝑠𝑠𝐶𝑠𝑠

 

Luo et al. 2003 GBC 

Luo and Weng 2011 TREE 

Luo et al. 2012 

Luo et al. submitted 

Xia et al. 2013 GBC 



A perfect emulator 



How much will the difference in total ecosystem carbon between a pair 

of simulations  be reduced if we replace NPP, vegetation turnover , or 

soil respiration rate between the pair? 

𝑋𝑠𝑠 =
𝐵𝑠𝑠𝑠2𝑁𝑃𝑃𝑠𝑠𝑠1
𝜉𝑠𝑠𝑠2𝐴𝑠𝑠𝑠2𝐶𝑠𝑠𝑠2
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• NPP/GPP 

• Respiration rates 

• Vegetation turnover 

• … 

“Observations” 
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Model 2 Model 1 

• NPP/GPP 

• Environmental scalars 

• Vegetation turnover 

• Litterfall 

• … 

• NPP/GPP 

• Environmental scalars 

• Vegetation turnover 

• Litterfall 

• … 
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