
Executive summary 
 
Project number: Y08-1286 
 
Title: Defining boreal mixedwoods and exploring their response to management and 
natural disturbance (fire, MPB) through spatially-explicit, stand level, ecosystem 
management modeling 
 
Project purpose: To develop a spatially-explicit, individual tree, ecosystem-level, stand 
model for analysis of the consequences of variations in mixedwood stand composition, 
structure and management for growth and yield (volume and log quality), stand health 
(diseases, insects, mistletoe), and biodiversity values (measures of biodiversity include 
snags, CWD, arboreal lichens, herbs and shrubs),  regeneration, stand-level economics, 
water balance and response to climate change.   
 
Management implications: The validated model will be used to explore definitions of 
mixedwoods, and the consequences for growth and yield and other timber and non-timber 
values, of implementing different definitions of mixedwoods at different spatial scales of 
mixing. Implications of climate change and natural disturbance agents will also be 
explored. 
 
Project start date: April, 2006 (3-years) 
 
Methodology overview: Mixedwoods have different biological and ecological 
characteristics as compared to monocultures that have implications for wildlife habitat, 
regeneration, biodiversity and its measures, operability, and timber quality, supply and 
economics. Generally, mixedwoods have better disease and insect resistance and greater 
tree productivity as compared to monocultures, probably because of the differential 
utilization of resources (light, nutrients and water) and the positive impacts of broadleaf 
species on nutrient cycling rates and mycorrhizal networks.  Enhanced tree productivity, 
however, may be at the expense of understory vegetation and related wildlife habitat 
values. These tradeoffs mean that models which consider only a limited number of 
individual values are of reduced relevance for strategic sustainable forest management 
decision-making and exploring the potential consequences of alternative mixedwood 
policies and practices. Occam’s Razor suggests that theories (models) should be as 
simple as possible but as complex as necessary; as Albert Einstein said, theories should 
be as simple as possible, but no simpler. The exceptionally dynamic nature of 
mixedwood forests presents a number of management challenges, not the least of which 
is how best to project the growth, development and timber yields of different types of 
mixedwoods. Models of the diversity and sustainability of mixedwoods need to be 
appropriately complex. This calls for ecosystem-level models (see Kimmins et al. 2005). 

Mixedwood modeling at the ecosystem level is being explored in FSP Project 
Y061033 – Evaluation of an ecosystem-based approach to mixedwood modeling. This 
involves a study of the merits of FORECAST, an aspatial ecosystem management model, 
for simulating growth and yield and other values of boreal mixedwoods. However, 
despite its merits, FORECAST is unable to address issues of the spatial scale – the 



graininess - of mixtures, and the key question remains: at what spatial scale of mixing are 
the various biological, ecological, economic and management costs and benefits of 
mixedwoods achieved? This project addresses this question. It will capitalize on the 
growing body of relatively short-term empirical data on the performance of boreal and 
sub-boreal mixedwood stands under alternative stand management strategies – data that 
can be used for either model calibration or partial validation. 

The proposed modeling project will take an existing, spatially explicit, individual 
tree, complex stand simulator, FORCEE (originally developed for use in the Amazon 
tropical rain forests and further developed for use in B.C. under FRDA), and develop it 
for application in addressing these issue in the boreal/sub-boreal mixedwoods of B.C. 
The model will be useful for exploring mixedwood and complex stand policy and 
management options, and for communication to various stakeholders the possible longer 
term consequences of alternative mixedwood management. 
 
Project scope and regional applicability: FORCEE development takes a “structure 
first” approach in which priority is given to the structure of the computer program and its 
relationship to the structure of the reality it represents.  Its design takes into consideration 
the efficient use of memory and processor capabilities, simplicity and optimization of 
calculations (which must be repeated millions of times at each time step), data structure, 
and visual displays of the data structures arranged so as to appear on screen as the real 
structures that they represent. Results will have immediate applicability to boreal 
mixedwood management practices (an extensive area within BC) and the model can be 
applied to any tree species mixtures within the Province. 

To date, efforts have focused almost exclusively on model development 
(conceptually) and on the translation of the concept into computer code. This exercise is 
not yet developed sufficiently to inform management activities. 
 
Contact information: Clive Welham (clive.welham@ubc.ca) 


