
Executive Summary 
 

Project: 
FIA-FSP Y081200: Assessing ecosystem vulnerability to climate change from the 
tree- to stand- to landscape-level 
 

Project Purpose and Management Implications: 
British Columbia’s Ministry of Forests and Range has recently developed the Future 
Forest Ecosystems Initiative (FFEI) to begin adapting forest and range management in 
response to climate change.  The initiative has outlined six objectives for adapting British 
Columbia’s forest ecosystems.  The first two objectives relate to understanding the 
functional constraints for key species and ecological processes and how these species and 
processes may be altered over time as climate changes.  The objectives of the FFEI have 
been designed to facilitate our understanding of ecosystem processes and responses to 
climate change so that adaptation strategies can be developed that enhance ecological 
resilience and ecosystem services. Understanding species response and vulnerability is an 
important step if we are to determine where, and what, adaptation strategies are to be 
incorporated into long-term forest planning and risk management in relation to climate 
change.  To provide this understanding we are assessing the vulnerability of the Sub-
Boreal Spruce (SBS) ecosystem in the Bulkley Valley region of north-western British 
Columbia to climate change from the tree to landscape-level.  Management actions that 
maintain or expand the resilience of an ecosystem to shifts in climate are required if 
ecosystem functionality is to be sustained.  To determine how to maintain ecosystem 
resilience an understanding of ecosystem vulnerabilities is required.  Gaining this 
understanding is an important step if we are to determine where and what adaptation 
strategies are to be incorporated into long-term forest planning and to providing guidance 
on how to manage for the risks associated with climatic change.  The ability to achieve a 
sustainable forest industry will rely on our understanding of ecosystem vulnerability to 
climate change. Identifying changes in climatic suitability for species and any loss of 
species resilience has many management implications in regards to reforestation policies 
surrounding current and future species selection within the region. Changes in inter-
species competition and disturbance regimes will impact how ecosystems will develop 
which in turn will impact the type and intensity of silviculture we practice. Our objective 
of this study is to provide an understanding of ecosystem vulnerability to inform policy 
and management adaptation in a manner that will foster ecological resilience not hamper 
it. 
 

Project Start Date and Length: 
Three year project that started April 1, 2007.  
 



Methodology Overview: 
We are using a meta-model framework to conduct a vulnerability assessment on the 
potential impact climate change will have on a forest ecosystem within the Bulkley 
Valley. The driving models that will assess climate change vulnerability are TACA and 
SORTIE-ND. TACA is an individual tree response model that was developed for 
evaluating the vulnerability of tree species to climatic change within a species 
regeneration niche.  SORTIE-ND is being used to model stand-level dynamics. SORTIE-
ND is a spatial-explicit individual tree growth model which over the past 10 years has 
been significantly developed, parameterized and validated as a growth model for northern 
BC.  The changes in regeneration potential identified by TACA is being used to drive the 
regeneration sub-model of SORTIE-ND under climate change. The assessed changes in 
site conditions by TACA is being used as input into SORTIE-ND to model the potential 
effect of site type change on the  growth rates and competitive interactions between 
assessed species.  The ecological modeling is linked to data collected at established field 
sites within the study area are used to investigate how competition changes across 
nutrient and moisture gradients. To model natural disturbances three models are being 
used. To model fire, the fire-spread model Prometheus is being used; for bark beetles, the 
Canadian Forest Service Mountain Pine Beetle Risk Rating System is being utilised.  A 
climate based Dothistroma Risk Rating System is also being developed as part of this 
study and will be used to investigate the climatic suitability of the Bulkley Valley to 
potential Dothistroma outbreaks in the future.   
 

Project Scope and Regional Application: 
Adapting our forest ecosystems to climate change can only be accomplished by gaining 
an understanding of species and ecosystem response.  Currently we are unable to predict 
the exact response of ecosystems to climate change.  We can however increase our 
understanding of potential species and ecosystem response and use these as a 
management guide.  By integrating the results into an adaptive management strategy we 
can bridge the knowledge gap between reactive and proactive forest management.  This 
project could help managers engage in proactive management actions that in turn will 
increase our ability to mitigate the future risks associated with projected climate change.  
This type of research seeks to gain a multi-scale understanding of ecosystem vulnerability 
to climate change.  This is an essential foundation for identifying future risks to the 
achievement of sustainable forest management.  The project is focused on the Sub-Boreal 
Spruce ecosystem in the Bulkley Valley, the regional focus will not allow the results to 
be transferable but the methodologies will be. 



Interim Results and Conclusions: 
This report represents the accomplishments during the fiscal year, ending March 31, 
2007.  
 
We conducted a vulnerability assessment on the Sub-Boreal Spruce (SBS) ecosystem in 
the Bulkley Valley region of north-western British Columbia to climate change.  The 
assessment found that all current ecosystem species suffered a contraction in their 
regeneration niche and subsequent decline in their regeneration potential at lower and 
mid elevations.  The areas that became less suitable for the SBS species became optimal 
for species that occupy the adjacent ecosystems that are representative of warmer and 
drier and warmer and wetter climatic conditions.  Douglas-fir and western larch were 
found to be the most resilient species and had the highest regeneration potential across 
the study area in the 2085 climate period.  The current SBS ecosystem’s species remained 
resilient from 1000 to 1400 m suggesting that the higher elevation areas of the region 
may continue to support these species and this ecosystem.  Management of the Bulkley 
Valley’s SBS ecosystem may require a change in current forest management policies in 
order to balance current species suitability with future species suitability.  The resilience 
of the lower to mid elevation portions of the Bulkley Valley’s SBS ecosystem will be 
reliant on the prevention of stand replacing disturbances and the gradual inclusion of 
climatically optimal species in forest regeneration practices. Integration of the TACA 
results into SORTIE-ND has been initiated.  The results of this component of the project 
were presented at the BV Research Centre’s 2008 Timber Growth and Value Conference.  
 
Work on the impact of climate change on disturbance agents also progressed this year.  
We conducted an extensive literature review on Dothistroma and climate interactions in 
forests and found that worldwide, moisture and temperature are determinant factors in the 
life cycle and pathogenic severity of this fungus.  From the review, climate criteria were 
identified for use in risk rating analyses of Dothistroma response to climate. A simple 
assessment of infection and outbreak risk in the Bulkley Valley was carried out using one 
of the identified criteria to illustrate the use of the climate criteria in a risk assessment 
analysis. The analysis identified that within the Bulkley Valley, climate change will 
likely result in an increase in the number and continuity of conditions that have 
historically caused increases in Dothistroma needle blight disease incidence and severity. 
Further research is required and is ongoing. 
 

Contact Information: 
Dr. Craig Nitschke 
BV Research Centre 
crnitschke@gmail.com 
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