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Project Description:   

 

The impact of the current Mountain pine beetle infestation on the mid-term timber supply within the Prince George 

Timber Supply Area has been devastating.  Investments in incremental silviculture activities (the application of 

cultural measures which in addition to simply maintaining the forest cover, will also allow for an increase in the 

value or volume of the cut) on backlog openings offer the potential for reducing the impact on what remains of the 

mid-term timber supply.  A highly efficient use of limited investment funds for incremental silviculture can be made 

by identifying all opportunities and prioritizing them based on potential returns.  In the case of silviculture 

investments on backlog openings, potential treatment opportunities of individual openings should be prioritized in 

relation to all treatment opportunities of all openings within the timber supply area.  This ensures that investment 

funds are allocated to openings with the greatest return potential. 

In the past, identification of potential treatments and their prioritization have generally been conducted over 

relatively small areas (1:20000 mapsheet-level) and in isolation from their surrounding areas.  Areas to be 

surveyed were typically completed in a couple of ways: Either the whole block was surveyed or the blocks in the 

designated area was prioritized for surveys based on area recces where blocks were typed for brush and 

deciduous and also for free growing stands.  This eliminated a large area that did not have to be surveyed and 

saved substantial amounts of money.  The issue was still: “were these the correct net down criteria for 

designating areas for further surveys and were we in the correct area to begin with?.  Once areas were surveyed 

and were found to contain brush, a prioritization of where and when to brush was undertaken.  This in most cases 

did not consider dropping the block if the brush competition was low, as this would just be a block with a lower 

cost per ha. Other considerations were access, and social issues (close to a group to complete brushing) and 

distance from town.  The issue with this is that even with all this great information, we could be brushing low 

density stands that do not require brushing, and making decisions based on jobs rather than cost benefit to the 

forest resource. Due to the lack of technology at the time, identification and prioritization over large areas was not 

economically feasible.  This has lead to situations where treatment investments were made without the 

knowledge of its priority within the TSA Area of Interest.   

Through extensive research and development over the past 6 years, Kim Forest Management Ltd. has developed 

a remote sensing procedure to assist in the identification of potential treatment areas within backlog openings. 

Through the analysis of Landsat imagery, potential treatment areas can be detected and delineated – and 

cutblocks can be prioritized based on input criteria.  The key to this method of detection and prioritization is the 

cost-effectiveness of landscape level analysis – as a single Landsat scene can cover an area of roughly 32,000 

km2.     

 

 

 

 



Objectives:  

The overall objective for this project is to identify “problem” areas (marginally stocked / NSR or areas where crop 

trees are overtopped by deciduous and/or brush cover) within a series of backlog openings through the use of 

remote sensing techniques.   

Cut blocks will be analyzed and resultant datasets that present a digital “pre-stratification” will be produced.  Once 

the process has identified problem areas in every block within the AOI, the next step is to apply a ranking or 

prioritization of treatment based on an input criteria e.g. amount of deciduous as a per block percentage. 

Essentially the process assigns a priority ranking and estimated cost of treatment for all blocks of interest within a 

project AOI.  The project AOI can be a pre-determined set of 1:20000 maptiles, an operating area, or even a 

Forest District.   

It is important to note that the project objectives do not include the reduction or replacement of on-ground field 

surveys.  The analysis and resultant data are considered catalysts to the field survey process – essentially 

providing a tool for cost and time effective planning in the pre-implementation stage.   

 



Through consultation with Canadian Forest Products Ltd. and analysis of the British Columbia BioGeoClimatic 

(BEC) coverage - an AOI was selected.  The red box in Figure 1 illustrates the project AOI.   
 

CANFOR block coverage was queried for blocks that met the criteria of “pre-1987” or “FRBC” blocks 

 

Resultant blocks were isolated and separated into the following sub-datasets: 

Blocks logged between 1960 and 1966, 1968 and 1972, 1973 and 1977, 1978 and 1982, and 1983 and 1987 

 

A  Landsat 5 (30m multispectral) image (dated Aug 9, 2004) was acquired for the AOI.  Figure 2 illustrates the 

geographical extent of the Landsat imagery.  The Imagery was orthorectified and imported into the remote 

sensing analysis environment. 

 

 

Figure 1 Project Area of Interest (AOI)



 

Figure 2 Geographical location of Area of Interest Landsat 5 imagery 

 
The pre-1987 / FRBC block files has served as the exclusionary mask – as only the digital information within the 

block boundaries will be classified and analyzed. 

 



Brush areas were identified through file review, GENUS review, GIS attribute intersections, ocular assessment of 

air photos / satellite imagery, and unsupervised classifications.  The resultant dataset acted as the catalyst for 

determining blocks of interest for training site data collection.   

 

The project team met to create a standard operating procedure for data collection.  Procedures included steps 

such as: minimum size of training site collected, maximum number of sites collected per block, and tracking of 

oblique digital photos and photo tie/association to planimetric mapping. 

 

The project team identified blocks of 

interest for training site collection and 

spent 3 hours conducting helicopter 

reconnaissance.  See figure 3 for an 

example of training site data. 

 

Areas that contained features of interest 

(that met predefined criteria for size and 

composition) were identified on the 

prepared field maps  

 

The identified areas were then 

transferred to the project in digital format 

for classification 

 

 

   

 

 
 

 
 

 

 

Figure 3 Example of association between helicopter maps used to record training site data and oblique digital photos 

 



Note: 5 blocks were set aside to be used as independent validation.  These blocks were not used for training site 

collection, as they would be flown after the classification to assess the relative accuracy of the classification 

algorithm.   

 

The training site data was used as the digital input layer for supervised classification.   

 

The supervised classification was conducted using software/algorithms that utilize an object/feature based 

approach to feature recognition and segregation.  Not only were the spectral signatures analyzed and segregated, 

but also: 

- feature shapes 

- feature compactness 

- feature proximity to other features of potential influence 

- feature patterns 

 

The classification resulted in polygon features derived from the Landsat imagery (Figure 4).  The polygons only 

depict brush or deciduous areas that are statistically significant and consistent with the training site data. 

 

 

Figure 4 Example of classified brush polygons overlaid on Landsat imagery 



 
The location of the 5 independent study blocks were uploaded to OziExplorer and sent to the helicopter 

reconnaissance team members.  The purpose was to visit the independent blocks and assess the accuracy of the 

resultant classified polygons. 

 

Clean maps (no resultant classified polygons were represented on the maps) were provided to the validation 

team.  The exercise was to fly the independent blocks and conduct the following tasks: 

1. Take an aerial digital photo of the block 

2. Map the incidents of brush on the block by creating polygons on the clean maps provided 

3. Map the incidents of other distinct non-brush features for future algorithm refinements 

 

The clean maps were returned to the remote sensing team for digitizing and subsequent comparison to the 

existing polygons created by the classification.  See Figure 5 for an example of results. 

 

 

Figure 5 Example of validation sampling of independent blocks 

  

The accuracy determination of the classification results were based on ocular examination of the digital photos 

and on-ground visits.  A sample of the results of the ocular examinations is illustrated in Figure 6. 

 

 

 



 

Figure 6 Example of accuracy assessment flight 

 

 

It was concluded that the pilot project yielded accurate results.  Areas of brush that were detected through the 

aerial validation flight were clearly and accurately identified by the classification results.   

 

All 5 independent blocks yielded similar results.  There was a strong and consistent accuracy between the 

classification results and on-ground features. 

 

All blocks in the study were summarized and prioritized by calculating the ratio of gross block hectares to the 

hectares of brush present.  Blocks with the greatest percentage of brush were prioritized as greatest priority for 

treatment. 

 

 

 

 



Recommendations: 

 

1. Extend the study to incorporate a larger Area of Interest, i.e. a greater number of blocks, to determine the 

accuracy of the classification on a landscape level.  This could be on a Planning cell, Supply Block, 

District, or TSA wide scope.  The increase in AOI effectively decreases the cost per block for the client.  

 

2. Extend the study to incorporate a larger array of variables, such as (but not limited to): biogeoclimatic 

zones, block age ranges, elevation differences, and slope and aspect differences.   

 

3. Extend the study to provide quantitative measurements of on-block features.  This would remove the 

ocular estimate as a source of error and replace it with on-ground GPS data.  The on-ground data would 

allow the team to conduct a statistical omission/commission error report that reports on quantitative rather 

than qualitative data. 

 

 


