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Tales of 1001 computer simulations 
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Objective 

To integrate parameter uncertainty into 

simulations of global change impacts on 

forest productivity using process-based 

forest models 

 
What error in productivity change estimation are we making by not 

including parameter uncertainty? 

Can calibration with NFI data help?  

(Do we need regional species parameterisations?) 
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Parameter uncertainty: allocation submodel 

Shinozaki et al. 1962a, b Berninger & Nikinmaa 1997 
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The (long, long) chain of uncertainties 

Bayesian Calibration: country-

specific, generic 

Total: 3 GCM/RCMs * 4 stands * 3 calibrations * 1001 MC runs = 36 036 simulations    

Parameters 

Management 

Monte Carlo: 43 parameters, 

+/-50%, 1001 runs  

Climate Change: 2061-2090 relative to 1970-2000, 

3-4.5K warmer, north: precipitation increase 
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Validation: Belgium 
Uncalibrated Country-specific Generic 

NRMSE: 0.23           0.15     0.09    

NRMSE: 0.14           0.13     0.08    
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Climate Change, Parameter Uncertainty & Calibration 

Change in NPP [%] due to 

Climate 

Change 

Monte 

Carlo 

Calibration 

Austria 



reyer@pik-potsdam.de 
Tours, 21-5-2012 

Climate Change, Parameter Uncertainty & Calibration 
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Discussion & Conclusion 

• Relative changes in NPP vs absolute values  

climate change application: talk by Petra Lasch 

• Only Monte-Carlo mean considered 

analyse distributions 

• Bayesian calibration with NFI data improved model performance 

limitations (number of data points, prior distribution) 

• Regional vs. generic species parameterisations (unequal number 

of data points) 

model-based “provenance“ tests? 
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Questions & Comments 

Thank you! 


