
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: R04-004 
Organisation: Canadian Forest Products Ltd. / Kim Forest Management Ltd. 
Project Contact: Darin Brooks 
Address: 1985 Garden Drive, Prince George, BC 
Phone No. (250) 564-3808 
Email: kfmgis@telus.net
Project Title: 
Statistical verification of red attack stage mountain pine beetle detection with high-resolution satellite imagery 
 
Final Project Abstract: 
The basis for any direct control or predictive modeling of the spatial distribution of mountain pine beetle, Dendroctonus ponderosa 

(Hopkins), relies heavily on the detection and delineation of red attacked trees.  Historically, fixed wing aerial sketch mapping and 

helicopter equipped with GPS have been the two techniques most widely used in overview detection.  More recently, colour aerial 

photography and satellite imagery have been cautiously used in this process.  In 2001/2002, a preliminary study was conducted 

by Kim Forest Management Ltd. to examine the use of high-resolution satellite imagery (IKONOS 4-meter multispectral resolution) 

in the detection of mountain pine beetle attacked red trees.  The preliminary study yielded promising results. However, a more 

detailed research study, through the funding of the FII Program, was conducted in 2003 to generate statistics that directly report 

on the spatial and spectral accuracy of the use of satellite imagery in red tree detection and delineation.    
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Remote Sensing, Mountain Pine Beetle, Satellite Imagery, Statistical Validation, Detection  
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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  

Satellite image 
acquisition 

Tasking of cloud free high-resolution satellite 
for imagery in the date range of April 7, 2003 
to June 15, 2003 

Activity was fully completed and the objective has 
been fully achieved 

Air photo to on-ground 
correlation 

Select test area 
Count red trees on air photo 
Count red trees on ground 
Statistical confidence test 

Activity was fully completed and the objective has 
been fully achieved 

Image import  
Training site collection 
(from air photos) 

Import satellite imagery 
Orthorectify satellite imagery 
Red tree count from air photo 

Activity was fully completed and the objective has 
been fully achieved 

Supervised 
classification of satellite 
imagery 

Image enhancement/analysis 
Apply red tree count from photo 
Supervised classification 

Activity was fully completed and the objective has 
been fully achieved 
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Independent evaluation 
of digital point and 
polygon data 

Red tree count on blind test site using air 
photos 
Red tree count on blind test site using 
supervised classification results 

Activity was fully completed and the objective has 
been fully achieved 

Statistical 
analysis/report 

Conduct statistical analysis Activity was fully completed and the objective has 
been fully achieved 
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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. 
What is the statistical accuracy of the detection and delineation of red attack stage mountain pine beetle using high-resolution 

satellite imagery? 

The Statistical verification of red attack stage mountain pine beetle detection with high-resolution satellite imagery project has 

yielded very promising results.  In areas of low-density attack (lightly infested susceptible stands with 1 to 5% red attack), 

classification of 4-meter resolution multispectral IKONOS imagery resulted in a 54.38% detection accuracy.  In areas of medium 

density attack (moderately infested susceptible stands with greater than 5% but less than 20% red attack), classification of 4-

meter resolution multispectral IKONOS imagery resulted in a 78.04% detection accuracy.  In addition, the commission error 

results for both densities of attack are very low.   Given the results, it is concluded that the use of IKONOS imagery for red 

attacked tree detection could be considered as a viable method of detection.  Beyond the scope of this project, it may be 

important to statistically examine the two remaining criteria, consistency and timeliness, before definitively concluding that 

IKONOS is a viable detection tool.   

 

 
 
 
 
 
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.). 
 
Through the use of high-resolution satellite imagery, MPB detection becomes a consistent scientific method of data collection.  
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Large planning areas can be covered with satellite imagery and a standardized method of detection and delineation can be 

applied to large planning areas.   

Unlike aerial overview flights, detection and polygon delineation derived from satellite imagery are more detailed and have a 

higher degree of spatial accuracy.  Unlike Helicopter GPS, polygons derived from satellite imagery provide a more accurate 

depiction of the geographical spread of the stand infestation.  Higher accuracy, more detailed polygons, and accurate depiction of 

beetle infestation geographical spread assist in better strategic planning.  Planners can place confidence in a statistically valid 

process and create management plans based on accurate and consistent data.  Better planning based on scientific data leads to 

an improvement for sustainable forest management.   

 
 
 
 
B4:  Users and Application of Results: 

List the user group and describe the realised or expected benefit of your research (eg, researchers, technical experts, planners, foresters, 
practitioners, regulators, decision makers, public). If results or information derived from the research have been used, provide the name of the 
individual and organisation and describe how the information has been applied. 
 
User/User Group Realised/Expected Benefit 
Researchers 
 

The project has been presented at a Mountain Pine Beetle Initiative Session at UNBC on April 8, 2004.  Dr 

Mike Wulder (Canadian Forest Service) has expressed interest in co-authoring a technical paper for a peer 

reviewed publication.  A website, poster, and PowerPoint presentation are currently being developed to 

present the project results.  Results will be presented at the Northern BC GIS Conference on June 2, 2004.  

Technical Experts 
 

Establishment of a validation test that will become a provincial benchmark for new remote sensing 

detection projects. 

Planners 
 

The research will now allow planners to have confidence that we can use Ikonos images to detect 
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mountain pine beetle red attack areas, Joe Kavanagh (Canadian Forest Products Ltd.) 

 
 

 

 
 
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) 
TEC Submitted April 12, 2004 N 
JOU In Progress  N 
ORA In Progress N 
POS In Progress N 
WEB In Progress 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 one of a one year 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.) 

  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 

X 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 
 Boreal White and Black Spruce  Interior Cedar-Hemlock  Spruce-Willow-Birch 
 Bunchgrass  Interior Douglas-Fir X Sub-Boreal Spruce 
 Coastal Douglas-Fir  Montane Spruce  Not applicable 
 Coastal Western Hemlock  Mountain Hemlock   
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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  

X Support policy, regulatory and guideline development, evaluation and adjustment 
X Enhance quality of decision making through improved knowledge base 
X Empowered decision makers to employ practical adaptive management approaches 
 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 
X Improving sustainable forestry practices in terms of planning, management, monitoring, analysis, reporting and adjustment 
 Enabling and accelerating certification practices 
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