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Project Purpose and management implications 
The impact of anthropogenic climate change on forest health and growth has 
been identified as a key issue with respect to the sustainability of forest resources 
in British Columbia. While many generalizations have been made with respect to 
the effects of climate change on forest health and growth, there is still much 
uncertainty regarding the response of specific forest types, age classes and 
silviculture systems to shifting climate regimes.  Modelling tools are required to 
help forest planners navigate the potential implications of climate change on 
timber supply and other forest values through the use of scenario analysis and 
case studies. To be effective, such tools must represent the current understanding 
of the effect of specific climate variables on ecosystem processes governing forest 
growth. At the same time managers must be able to use the tools to estimate 
impacts on tangible projections of forest growth and yield and other ecosystem 
values. 
 
The primary long-term objective of the project is to provide the forest 
management model FORECAST with capability to simulate the effect of climate 
change on tree growth. Specifically, the model development work to date has 
focused on simulating the effects of different temperature and moisture regimes 
on tree growth rates and the development of water stress. In addition, 
FORECAST Climate includes a representation of the effect of temperature and 
moisture content on organic matter decomposition and nutrient mineralization 
rates. Parameterization efforts have been focused on three key interior tree 
species including lodgepole pine (Pinus contorta), white spruce (Picea glauca), 
and interior Douglas fir (Pseudotsuga menziesii). 
The completed model will allow users to explore the potential impacts of varying 
future climate scenarios on forest health and productivity and on indicators of 
multiple forest values. 
 
 
 
Methodology Overview 
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Work completed in Year 2 
The project through Year 2 has progressed as planned for the most part.  The 
following tasks have been completed: 
• Algorithms and code for simulating feedbacks from climate variables a on 

tree growth have been completed and implemented in the model.  
Specifically, we have developed curvilinear growth response functions for 
daily air temperature and daily a daily water stress index generated by the 
ForWaDy submodel.  These daily response functions are used to generate 
annual climate response functions in FORECAST Climate. 

 
• Algorithms and code for simulating feedback from climate variables on 

organic matter decomposition rates have been completed and implemented in 
the model. Decomposition in FORECAST Climate is driven using a base mass 
loss rate related to litter quality and the historical climate regime for a specific 
ecosystem type. Mass loss rates are subsequently modified using daily air 
temperature and simulated litter-layer and humus layer moisture contents to 
calculated a relative mass loss rate that is summed on an annual basis.  The 
annual sum is compared is against sums for the climate normal average and 
then used to modify the litter quality-based mass loss rate on a year to year 
basis. Changes in mass loss rates also influence nutrient mineralization rates. 

 
• A methodology for calibrating the climate growth response in FORECAST 

Climate was developed and the model was evaluated and refined using tree 
ring data for white spruce, jack pine and trembling aspen from Alberta.  The 
Alberta dataset was used for initial model testing and refinement as it was 
already available as part of an associated project funded by the Cumulative 
Environmental Management Association (CEMA) and it was a cleaner dataset 
than those available for BC and allowed for a clearer examination of the 
climate signal.  The model will be further evaluated with additional tree ring 
data from BC in Year 3.  
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• The tree ring submodel developed in Stella and described in the Year two 
report has been incorporated into FORECAST Climate to aid in model 
calibration. A description of the tree ring submodel is provided in the report. 

 
• A detailed description of the functionality FORECAST Climate model has 

been prepared and included as part of this report 
 

 
 
 
Year 3 Workplan 
 
Work in the final year of the project will focus on completing the following 
objectives 
 
 

• Evaluate model performance against tree ring data sets for Fd, Pl and Sw 
from interior BC. These will be derived from published studies. 

• Develop an approach to allow the model to accept downscaled climate 
data projections from available different global climate change models.  

• Use the model to explore the potential implications of different climate 
change scenarios both on tree water stress levels (relevant for 
susceptibility pests and disease) to and long-term forest growth rates for 
representative forest management districts in the central and northern 
interior of British Columbia. Climate change scenarios will be generated 
based upon the different GCM projections published on the Pacific 
Climate Impacts Consortium website. 

• Prepare final reports and conduct workshop to demonstrate model 
application. 
 


