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Executive Summary 
Over the past 50 years, the regional pattern of climate change in Canada has 
shown a warming trend in south-western Canada. Temperature in interior 
British Columbia (BC)  is expected to increase by more than 2°C during the 21st 
century.  The effect of global warming on rainfall patterns is more difficult to 
predict and projections of summer precipitation for the interior region of BC vary 
from -25% to +15 % depending on the specific region and climate model. Given 
that climate is one of the main drivers of tree growth, and changes in climate and 
precipitation could greatly influence growth patterns of many valuable tree 
species, accurate estimations of the relations between climate and tree growth are 
needed to improve and update current forest management models, providing 
these tools with simulation of climate change capabilities. Climate change can 
also affect rates of decomposition and nutrient cycling, and therefore create and 
additional source of change in tree growth by increasing or reducing nutrient 
availability. All these changes will increase the uncertainty and reduce the 
capability of current tools to forecast forest productivity. Therefore, an 
improvement in current forest management models is needed to account for 
possible future changes in tree growth due to climate change. 
 
The primary long-term objective of the proposed project is to provide the forest 
management model FORECAST with capability to simulate the effect of climate 
change on tree growth. To achieve his objective two main tasks must be 
completed.  First, the identification and creation of relationships between climate 
and tree growth for three key interior tree species (Douglas-fir -Pseudotsuga 
menziesii-,  lodgepole pine -Pinus contorta- and hybrid spruce -Picea glauca x 
engelmanni-) and the relationships between climate and organic matter 
decomposition. The second task is the inclusion of these mathematical 
relationships and the hydrological model ForWaDy as modules of the model 
FORECAST to create the final version with climate change simulation 
capabilities: FORECAST Climate.  
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Work completed in Year 1 
The project through Year 1 has progressed as planned.  The following tasks have 
been completed: 
• ForWaDy has been converted from the Stella format to Turbo Pascal, the 

language in which FORECAST is developed. The debugging phase of this 
new code has been completed and the linkages with FORECAST have been 
created.  

 
• A set of mathematical models were developed using standard 

dendrochronological methods with cores previously obtained for a related 
PhD to characterize the relationships between tree growth and climate. 
Although the explained variance of tree growth by climate was moderate at 
most, these equations could be included in tree-growth models that already 
account for other sources of variability (i.e. light and nutrient availability, 
inter-species competition) as a way to improve the predictions of future tree 
growth under changing climate conditions.   

 
• A database of mathematical relationships between climate and tree growth 

was created by reviewing the scientific literature on this topic for the Pacific 
Northwest area on the target species. A summary of this review is provided 
in this report. 

 
• A careful review of state-of-the-art and classical scientific references, with an 

emphasis in British Columbia and the Pacific Northwest, was carried out to 
characterize the influence of climate on decomposition rates. A set of 
modifiers of decomposition rates were developed, that will be included in  
FORECAST Climate to provided the model with the capability of simulate the 
effects of climate change on soil organic matter.   

 
• A tree-ring growth model was developed in the Stella modelling framework 

to evaluate potential algorithms for representing the combined effects of 
simulated tree water stress (from ForWaDy) and air temperature on annual 
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early wood production as a proxy for ring width. The model was evaluated 
with tree ring and climate data from northern Alberta. 

 
 
Year 2 Workplan. 
 
Year 2 

1. Implement Year-1 response functions into the code to simulate the effect 
of climate on length of growing season and relative growth rates. 

2. Implement Year-1 climate-based decomposition functions into the code. 
3. Test model projections of species response to past climate using existing 

tree ring data sets from interior BC for the selected species.  
4.  Refine model based on initial testing to improve performance.  
5. Prepare detailed final report, extension note, and a manuscript for 

submission to The Forestry Chronicle. 

 


