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Executive Summary 
 
Forest Science Program Project #: Y071061 
 
Climatic Influence on the Economic Impacts of Spruce Bark Beetle 
 
Project purpose and management implications 
 
The objective of this project is to estimate stand-level losses due to spruce bark beetle 
across British Columbia by estimating climatic suitability envelopes for spruce bark 
beetle outbreak and three species of spruce. In subsequent years of the project, stand level 
loss estimates will be applied to bio-economic models and decision support tools.   
 
Two post-doctoral researchers, Alvaro Montenegro and Kirstin Campbell investigated the 
relationships to historical climate data of western spruce budworm outbreak and Douglas-
fir occurrence, respectively. PCIC Associate Director Trevor Murdock managed the 
project, overseen by Principal Investigator and PCIC Executive Director Harry Swain. 
The post-doctoral researchers’ work was supervised by BC Ministry of Forests and 
Range researcher Dave Spittlehouse. University of Victoria professor Dr. Richard Hebda 
provided supervision to Ph.D. student Hamish Aubrey. Mr. Steve Taylor, and Drs. Vince 
Nealis and Rene Alfaro of Pacific Forestry Centre provided advice on forest health and 
pests as well as spruce budworm outbreak and forest inventory data. Drs. Andreas 
Hamann (University of Alberta) and Tongli Wang (University of British Columbia) 
provided advice on downscaling while Dr. Ian O’Connell provided guidance on GIS 
output of products and Dr. Kees van Kooten provided advice on bio-economic modeling. 
 
Results from this project are being shared with FSP project Y071321, which takes a 
similar approach to western spruce budworm outbreaks and Douglas fir. 
 
Start date: 26 June 2006 Length of project: 3 years 
 
Other funding sources 
 
BC Ministry of Forests provided additional funding to construct high-resolution (400m) 
downscaled historical time series of temperature and precipitation using the ClimateBC 
software program. Without this support, only the 1961-1990 climatology would have 
been used.  
 
Methodology overview 
 

(a) Tree species occurrence  
 
BEC Vegetation Plot data were overlaid with the 400 m resolution (1961-1990) 
climatology data using GIS software.  The plots were intersected with each climate layer, 
resulting in a series of climate data attributed to each series of plot data. The spatial data 



were then exported for further analysis. January and July minimum, maximum, and mean 
temperature as well as temperature of the coldest month, precipitation, and growing 
degree-days were extracted from the climate dataset. The ranges of climate conditions for 
Engelmann spruce, interior spruce, and white spruce occurrence were computed. 
 

(b) Outbreak occurrence 
 
A time series of 0.5° climate data (CRU-TS 2.1) was used to compute anomalies from the 
long-term average for BC. Climate data in the areas where insect impact occurs were 
used to calculate the mean values during the 5, 10, 15, 20, 25 and 30 year-periods 
preceding the outbreak. Anomalies from each time period were plotted against the total 
number of bins (in the 400mx400m resolution outbreak data) for each outbreak year.  
 
Project scope and regional applicability 
 
The project has so far analyzed data from BC only. Data has also been obtained from 
neighbouring jurisdictions: Alberta and Washington State. Data from Yukon, Alaska, and 
other states in the Pacific Northwest would also be useful to analyze. Inclusion of data 
from all neighbouring jurisdictions will ensure that the range of climates considered 
includes those analogous to future warmer climates as well as those that have had more 
recent large outbreaks than have occurred in BC. 
 
Interim results and conclusions 
 

(a) Tree species occurrence  
 
The three species occupy similar temperature ranges (roughly –5°C to 10°C annual 
average). Estimates of relationships between tree species occurrence and growing degree 
days (5°C base), total annual precipitation, and other climate parameters are in progress. 
Preliminary results which need to be tested for outliers suggest that Engelmann spruce 
occupies a tighter range of growing degree days (5°C base) and white spruce is not found 
in the wettest growing environments.  
 

(b) Outbreak occurrence 
 
Bark beetle outbreaks seem related to wetter years, with maximum correlations to the 15 
to 25 year average precipitation anomalies preceding outbreaks. Short term (5 year 
duration preceding outbreaks) temperature anomalies in summer and winter appear to be 
associated with larger outbreaks. 
 
Contact information 
 
Trevor Murdock, Pacific Climate Impacts Consortium, University of Victoria, PO Box 
1700 STN CSC, Victoria, BC, V8W 2Y2, www.PacificClimate.org

http://www.pacificclimate.org/
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