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Representing disturbances in models 
requires… 
• Which disturbances? When? Where? 

• What happened? (tree mortality rate, transfers 
between C pools) 

Representing post-disturbance recovery 
requires… 

• Age structure 
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Testing/calibrating post-disturbance 
recovery in C-cycle models 

Biomass regrows at an inventory-derived rate 

Williams, Collatz et al. (2012) GBC 
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Carbon Budget Model of the Canadian Forest Sector 

Ecological Modelling (2009) 220: 480-504 
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Modifications to CLM (bark beetles in western U.S.) 
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Edburg et al., JGR Biogeosciences, 2011 
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In development: 

Prognostic bark beetle outbreak model for CLM-CN 

Slide courtesy of Jeff Hicke 



of plant type i 

(Moorcroft et al. 2001) 

Ecological Statistical Mechanics: 
The Ecosystem Demography (ED) model 
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Disturbance in the ED model 
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Examples of Actions/Considerations 

• Correlations suggest air pollution (e.g., ozone) are important 
source of mortality in eastern U.S. (Dietze & Moorcroft 2011, GCB) 

• Re-sprouting: not all trees die in disturbance. 

• Harmonize overlapping disturbance datasets to avoid double-
counting disturbed area.  

• Rh does not only depend on size and quality of soil and litter C 
pools. Need to explicitly model dynamics of microbial 
decomposers to accurately model Rh. How does disturbance 
affect microbial communities?  

• Different disturbances result in different post-disturbance 
recovery dynamics. Need to organize existing empirical data by 
disturbance type to test models. 

• Proposed DMIP: Model Intercomparison Project focused on C-
cycle response to multiple disturbances. Possible test-beds 
include Canada and the western U.S. 

 


