
FII Forest Research Program 2003/04 Annual Progress Report 

The purpose of this Annual Progress Report is to communicate progress and achievements of your research project over the funding period and 
identify impacts or outcomes of the project.  Information from this progress report is required to assess the final progress of the project in relation 
to the Recipient Agreement and to provide information required for FII Ltd. to report on annual achievements and funding investments for the 
Forest Research Program.  Complete the required information in the unshaded text boxes for Parts A to C, (text boxes will expand). 

 

Part A:  General Project Information 
The information provided under Part A will be available for immediate posting on the Internet in a project repository on the Natural 
Resources Information Network (NRIN) website. 
 
Project No: R04-010 
Organisation: Canadian Forest Service 
Project Contact: Dr. René Alfaro 
Address: 506 West Burnside Road Victoria BC V8Z 1M5 
Phone No. (250) 363-0600 
Email: ralfaro@pfc.cfs.nrcan.gc.ca 
Project Title: 
Spruce budworm disturbance of the boreal forest of British Columbia: damage, risk and ecosystem changes 
 
Final Project Abstract: 

Sustainable forest management requires data on frequency and impacts of natural disturbances.  The spruce budworm, Choristoneura fumiferana, is a 

major disturbance agent of the boreal forests of British Columbia, affecting over 1 000 000 hectares in recent years.  However, little is known of the impact of 

this disturbance on forest resources and on ecosystem values.  This project aims at describing the ecosystem changes induced by spruce budworm defoliation 

in forests of the Fort Nelson Forest District.  Re-measurements on a network of ground plots provided data on stand level changes occurring as a consequence 

of defoliation.  These included tree mortality, species changes, coarse woody debris accumulation, snag populations and growth rate differentials between 

defoliated and not defoliated species.  Using dendrochronology methods we were able to establish a preliminary historical recurrence frequency for this 

disturbance.  A complete database, which includes stand and landscape as well as infestation attributes, was prepared and used in hazard modeling, and to 

analyze landscape conditions that favour budworm outbreaks.  High resolution (Ikonos satellite) and Landsat remote sensing methods were employed to 

develop techniques for monitoring the temporal and spatial characteristics of budworm outbreaks.  Communications and extension activities included talks to 
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local area foresters, and to conferences on Climate change.  Forest Innovation Investment provided funding for this research project.  Spruce budworm 

disturbance study in the Fort Nelson District has provided information needed for timber supply review and to support policies, regulations and guidelines 

that promote more effective use of forest resources.  

 
Keywords: 
Spruce budworm, Coristoneura fumiferana, disturbance, timber supply, indicators of sustainability, remote sensing methods, risk modeling, 
forest ecology, boreal forest 
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Part B:  Project Impacts, Outcomes, Progress, and Extension 
Information provided in Part B is used to evaluate and assess the completion of the project in relation to the terms and workplan outlined in the 
Recipient Agreement and assess the impacts and outcomes of the project. 
 
B1:  Workplan and Annual Progress Summary: 

Using the table below, describe the extent to which the activities and objectives identified in the workplan (Schedule A Recipient Agreement) 
were achieved.  Indicate any changes from the original plan in bold, and indicate date of approval and brief rationale for the change.  Please list 
extension activities and deliverables in table B5 below(“Outputs, Deliverables, and Extension”) 
 
Project Component or 

Objective  Activities (Tasks)  Extent to Which Activities have been Completed and Objective has been 
Achieved  

Measurement of ecosystem 
changes 

Prepare for field work  
Defoliation measurement 
Assessment of mortality 
Data analysis 
Reporting  
Additional analyses of 
existing data 

Field work was undertaken and defoliation, top-kill and mortality were assessed at all plot 
locations.  Results of this year’s analyses were distributed to District and Regional Ministry 
of Forests staff and to representatives of Slocan forest Products Ltd.  Assistance was given 
for the calculation of losses due to budworm for the 2003 Timber Supply Analysis of the Ft. 
Nelson District.  Assistance was also given to the development of the Defined Forest Area 
Management Forest Health Strategy for the Ft. Nelson Timber Supply Area.  Members of the 
project team will continue to assist in this area. 

Dendroecology Collection of increment cores 
Cross-dating  
Data analysis  
Reporting 

Increment cores were colected, measured and analysed from six areas in the Ft. Nelson 
District that were not previously represented in our studies.  The cores supported past 
analyses that showed that budworm outbreaks have been more frequent and of a longer 
duration in the more northerly and lower elevation areas of the District.   

Remote Sensing Image correction and 
normalisation 
Field defoliation asessment 
Method development 
Image classification, mapping, 
accuracy assessment 
Reporting 

Images for multiple years were normalised.  Training and testing areas were evaluated and 
photographed in the field.  Ten normalised landsat images were classified and show the 
progression of budworm damage from year to year.  Useful accuracies were obtained and 
imagery can now be used to identify budworm damage.  Methodology will be transferred to 
Ministry of Forests staff. 

Landscape Modeling Report on landscape 
susceptibility model 
Development of individual 
tree hazard model 
Report on tree hazard model 

A manuscript entitled “Prediction of the relative risk of a first-time spruce budworm 
defoliation in the boreal forest of British Columbia, Canada” has been completed. It is been 
submitted to the journal “Forestry Chronicle” for review and publication. 
A draft manuscript entitled “Survival time analysis of white spruce during budworm 
defoliation” has been completed. It is currently undergoing an initial review by the authors. 
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This manuscript describes the development of a Cox proportional hazard regression model 
that predicts survivor probabilities of white spruce trees infested with the spruce budworm. 
Defoliation and mortality differences between untreated and treated stands (Btk) are also 
discussed. 
 

Extension Communication of results 
through FORREX 
Communication to Slocan and 
MoF 
Development of  Web page 
Development of a poster 

Two posters have been developed: “Disturbance of the boreal forest of British Columbia by 
the spruce budworm Choristoneura fumiferana” and “Spruce budworm damage assessment 
in northern forests from high resolution satellite imagery”.  The manuscripts: “Prediction of 
the relative risk of a first-time spruce budworm defoliation in the boreal forest of British 
Columbia, Canada” and “Survival time analysis of white spruce during budworm defoliation” 
are awaiting publication.  We anticipate presenting our ecological impact results at an 
upcoming international conference on disturbance in the boreal forest.  A web page on this 
project has been compiled and is currently awaiting translation for posting in both official 
languages.  Reports on 2003 budworm damage have been distributed to Ministry of  Forests 
staff and to Slocan Forest Products Ltd.  The project team will continue to work in this area. 
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B2:  Research Question:   

Restate the research question as per your original proposal and comment on the extent to which your research question has been answered 
during the current funding period. 
How does budworm disturbance affect  the present and furture availability of forest resources, including timber supply, habitats, and ecosystem 
characteristics in the Ft. Nelson District? 
 
The budworm disturbance, although a natural agent in the boreal forest, causes considerable non-recoverable losses in the timber supply.  
Improvements were made this year to the estimates of timber losses.  Improvements were also made to the classification of stands for their 
degree of risk to volume loss and mortality.  Many budworm affected spruce stands are showing high mortality and have an increasing 
proportion of early seral shrub and tree species.  
 
 
B3:  Impacts and Outcomes: 

Describe the impacts and outcomes of the research and how the research has benefited or improved sustainable forest management.  Where 
possible, provide quantifiable outcomes associated with this research (i.e., volume gain in terms of m3; cost savings due to improved access, 
etc.). 
Research was used for the 2003 Ft. Nelson Timber Supply Analysis and to develop the 2003 Ft. Nelson Timber Supply Area Defined Forest 
Area Management Forest Health Strategy.   
 
 
 
B5:  Outputs, Deliverables, and Extension 

List the deliverables or extension products developed from the research during the 2003/04 funding period.  Please identify a) the type of 
deliverable (TYPE), b) the deliverable citation, and c) whether it is (Y) or is not (N) included as part of this Annual Progress Report submission 
(INCL). 
 
TYPE CITATION INCL (Y/N) 
POS Leckie, D. G.,  E. Cloney, F. A. Gougeon, D. A. Hill, A. Shand and R. I. Alfaro.  Spruce Budworm 

Damage Assessment in Northern Forests from High Resolution Satellite Imagery" Presented at the 25th 
Canadian Remote Sensing Symposium, Montréal. October 14-17, 2003. 

N 

TEC Shand, A. and R. I. Alfaro.  2003.  Impacts of the eastern spruce budworm in the Fort Nelson region: An Y(consolidated 
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Update.  Reports to the Ministry of Forests, Prince George Region and Fort Nelson District.  
Report used to support the 2003 Timber Supply Analysis for the Ft. Nelson Timber Supply Area. 

version in final 
report) 

JOU Leckie, D. G.,  E. Cloney, F. A. Gougeon, D. A. Hill, A. Shand and R. I. Alfaro.  Spruce Budworm 
Damage Assessment in Northern Forests from High Resolution Satellite Imagery" Presented at the 25th 
Canadian Remote Sensing Symposium, Montréal. October 14-17, 2003.  In Press. 

N 

JOU Magnussen, S., P. Boudewyn and R.I. Alfaro. “Prediction of the relative risk of a first-time spruce 
budworm defoliation in the boreal forest of British Columbia.” Journal article in review with the Forestry 
Chronicle. 

Y(consolidated  
version in final 
report) 

WEB Impacts of the Spruce Budworm in the Boreal Forest of British Columbia –in official translation N 
ORA Disturbance of the boreal forest of British Columbia by the spruce budworm –under development N 
   
 
Deliverable Type Legend 
TYPE OUTPUT DESCRIPTION TYPE OUTPUT DESCRIPTION 
TEC Technical Report FGM Field Guide or Manual 
JOU Peer Reviewed Journal Article ORA Oral Presentation 
EXT Extension Note or Newsletter Article POS Poster Presentation 
NEW Newsletter WEB Website 
BOK Book or Book Chapter OTH Other 
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Part C:  Additional Project Information 
Information provided in Part C will be used to report out on the overall investments of the Research Program during the 2003/04 funding period. 
 
C1:  Multi-year Projects: If the project is part of a multi-year research initiative, indicate in the statement below where the current funding period 
(2003/04) lies within the longer term research program: 

The 2003/04 fiscal period represents year 11 of an ongoing research program/project. 
 
 
C2:  Research Focus:  Select (by placing an X in the preceding box) the primary category that would best categorize the focus of research 

 Silvicultural Systems - (harvesting systems – 
shelterwood, clear-cut, etc.) 

 X Natural Disturbance Dynamics (fire, 
wind, etc.) 

  Site Rehabilitation and 
Restoration 

 Growth and Yield (modeling, site index work)   Ecosystem Dynamics (classification, 
inventory, PEM, ecosystem research) 

  Forest Genetics 

 Biodiversity/Habitat Management (SAR, 
habitat requirements, habitat supply modeling) 

  Wood Quality (assessment, wood 
properties and potential applications) 

  Other – Please specify 

 Forest health (pests and pathogens)   Soil Conservation, Health, and 
Productivity 

   

 Riparian and Aquatic Management (buffers, 
CWD) 

  Integrated Resource Management (land 
use planning) 

   

 
 
C3:  Biogeoclimatic Ecosystem Classification:  Identify (by placing an X in the preceding box) the BEC zone(s) to which the research applies. 
 
 Alpine Tundra  Engelmann Spruce-Subalpine Fir  Ponderosa Pine 
X Boreal White and Black Spruce  Interior Cedar-Hemlock  Spruce-Willow-Birch 
 Bunchgrass  Interior Douglas-Fir  Sub-Boreal Spruce 
 Coastal Douglas-Fir  Montane Spruce  Not applicable 
 Coastal Western Hemlock  Mountain Hemlock   
 
 

Annual Progress Report Template – Forest Research Program 2003/04     Page 7 of 8 



FII Forest Research Program 2003/04 Annual Progress Report 

C4:  FII’s Objectives and Strategies:  With respect to FII’s objectives and strategies listed below, identify (by placing an X in the preceding box) 
which of the following strategies best represents the overall objective and approach of your research project. 
 
Objectives and Strategies 
Objective:  To support more effective policies, regulations, and guidelines  

 Support policy, regulatory and guideline development, evaluation and adjustment 
 Enhance quality of decision making through improved knowledge base 
 Empowered decision makers to employ practical adaptive management approaches 

X Support greater certainty in planning and decision making for all forest resources values  
Objective:  To enhance the value of timber and forest land assets  

 More effective and efficient use of forest resources 
 Reducing costs of timber production 

X Reducing forest health risks through improved management practices  
 Enhancing timber quality and resulting products 
 Increasing available volume and value through productivity enhancements, increased utilisation and better realisation of inherent site potential 
 Increasing available timber volume through management of access constraints 

Objective: To improve stewardship and market acceptability of BC forest practices and forest products 
 Promoting new or adapted forest practices which give  BC an edge in the world forest product marketplace 
 Improving sustainable forestry practices in terms of planning, management, monitoring, analysis, reporting and adjustment 
 Enabling and accelerating certification practices 
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