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Introduction 
For the past several years, Pope and Talbot Ltd has led the development of a sustainable 
forest management (SFM) planning framework in the Boundary TSA.  The SFM Plan 
identifies ecological, social and economic values criteria and indicators of sustainable 
forestry.  One of the biggest remaining challenges is linking the various strategic and 
tactical processes and products to operational forestry, and in turn, informing the strategic 
analyses of the ‘on-the-ground’ operational forestry realities.  
 

Objectives 
The objectives of this project were to: 

o Confirm and/or amend with operational practitioners the spatial application of 
management assumptions used in the higher level plan; 

o Use GIS-generated resultant data to identify and map potential operable wood and 
harvesting locations considering HLPO and ungulate winter range direction; 

o Review potential operable wood and harvesting areas within each landscape unit 
with forest planners and operational practitioners, using ArcView software tools, 
digital orthophotos, to examine for wood availability according to information 
provided by the spatial timber supply analysis (Timberline 2004) and the HLPO 
Reporting Suite; and,  

o Compare the 20-year practitioners block coverage to the 20-year blocking timber 
flow implications in relation to old growth management areas and ungulate winter 
range. 

 
The Boundary TSA is part of the Boundary-Arrow Forest District in the Southern Interior 
Forest Region (Figure 1).  The total area of the TSA is approximately 580,640 hectares, 
of which 70% is considered to be productive forest.  Approximately 46% of the total 
landbase is considered to be available under current management. 
 
Methodology 
 

General Approach 
A workshop was held with resource planners and forest practitioners from Pope & Talbot 
Ltd. in order to identify and map an ‘operationally feasible’ 20-year wood supply for the 
TFL 8. The workshops were organized, facilitated and supported by a team of 
professional consultants with expertise in areas of GIS systems and programming, data 
analysis, and strategic and operational resource planning.  A list of workshop participants 
in provided in Appendix I.  
 
To begin, licensee practitioners at workshops confirmed the spatial application of 
management assumptions used in the Higher Level Plan (HLP) spatial timber supply 
analysis.  This included a detailed review of current harvesting and silviculture practices 
considered in developing Forest Development Plans in order to meet HLP legal 
objectives.  
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Figure 1: Boundary TSA and Licensee Areas 

 
Using GIS-generated resultant data, ArcView 3.2 software and the MSRM Higher Level 
Plan Order Reporting Suite, licensees and consulting experts identified and mapped 
potential operable wood and harvesting locations while considering existing HLP rules.  
The database that was used was built by MSRM and included all fields needed to 
complete a 20-year timber forecast plan (e.g., forest cover, landscape unit, watershed, and 
caribou habitat boundaries, biogeoclimatic zones, etc).   
 
The Higher Level Plan Order Reporting Suite is a set of models and reports implementing 
the land base constraints for the Kootenay Boundary LUP area as laid out in the October 
2002 update of the order.  The models consider: 

• Biodiversity (old, mature) 
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• Defined Old Growth Management Areas 
• Protected and Riparian Reserves 
• Caribou Habitat 
• Preservation, Retention and Partial Retention Visuals 
• Ungulate Winter Range 
• Community and Domestic Watersheds 

 
Some of the constraints (Biodiversity and Caribou Management requirements) are 
deemed hard constraints, while others are considered policy statements. Along with 
tabular summary reports (Appendix II), the HLPO Suite can also produce thematic 
mapping tables, showing allocated and available areas, which can be linked to the 
ArcView Shape files for visual display.   
 
Licensees were encouraged to challenge the assumptions of the spatial timber supply 
analysis and to use their operational knowledge of the area to identify both block within 
THLB that was operationally impractical to harvest and areas of the NHLB that were 
practical. 

Database Tools 
Five Avenue tools were created to assist in the exercise: 

• Data Dictionary / Metadata  
• Area Summary  
• Data Entry Form 
• Blocking Data Removal  
• Volume Summary  
 

The “Data Dictionary/Metadata” tool was developed to provide definitions for the fields 
and values in the database.  With two methods to invoke the tool, in both cases a pop-up 
menu provides a description.  The “Area Summary tool” provides on-the-fly calculations 
by presenting a brief breakdown of the Crown Forest and Timber Harvesting Land Base 
area, by age class, contained in the group of selected resultant polygons.  If no shapes are 
selected, an information message is displayed.  The “Data Entry Form” tool is used for 
capturing and saving the blocking information (harvesting system, quarter of harvest, 
etc.).  It contains drop-down menus for each theme, an auto incremented ID field, and a 
column for adding comments and issues.  The “Blocking Data Removal” tool allows for 
clearing the blocking attributes of resultant shapes inadvertently selected and saved by 
the Data Entry form.  The “Volume Summary” tool provides a volume summary, by 
harvest quarter, for all blocks in the dataset  
 

Blocking Procedure 
Using the Arcview software and tools, digital orthophotos, and a Higher Level Plan 
Order (H.L.P.O.) dataset created by MSRM, each landscape unit in an operating area was 
examined for wood availability, according to the information provided in the GIS dataset.   
A database query, developed during the workshop by the foresters themselves, was 
displayed as a colour theme of potentially available wood.  Within these themed areas, 
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practitioners built harvest blocks by dragging a box across an appropriately themed area 
or by individually clicking on resultant polygons with the “select” tool.  Once a group of 
polygons was selected, the “blocking” tool was initiated.  This tool allowed the user to 
identify information for each block through the use of drop down menus. Data included 
harvest method (i.e., conventional, cable, heli-log), harvest type (i.e., clearcut, selective, 
partial retention), and entry period (i.e., 1-5 yrs, 6-10 yrs, 11-15 yrs, 16, +20 yrs).  Block-
specific operational considerations/limitations were also recorded.  The tool assigned a 
unique number to each new block. 
Each licensee created harvest areas within ArcView shape files for each Landscape Unit 
in their operating area.  Contractor support was used to: 

• Translate the data to ArcInfo format; 
• Merge the Landscape Units into one Boundary TSA coverage; 
• Standardize the contents of the database fields where necessary; and, 
• Clean and quality-check the entire dataset.   

 
Results and Discussion 
 
Using a database process, each of the original resultant polygons was inspected to 
determine the gross areas intersected by all block id values from the augmented blocking 
dataset.  The harvest block intersecting the greatest amount of the original resultant’s area 
was designated as the most prevalent block – the resultant was assigned that block’s 
block id value.   
 
Non-blocked areas, signified by block id values of 0, were treated as valid blocks for the 
purpose of assigning the most prevalent; if an original resultant polygon was mostly 
outside of any harvest blocks, then it was treated as a non-blocked area. 
 
 
 
 
 
                 
  resultant shape 12965    Block 1 
  
 
 
 
       Block 2 
 
 
 

Figure 2: Resultant Polygon Example 

Figure 2 illustrates that the resultant polygon would not be assigned to any block in the 
spatial analysis dataset, since the majority of its area lies outside of any block (blocks 1 
and 2). 
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Landscape Unit B09 was used as an initial test case.  The unit had 266 separate blocks 
defined, including non-blocked areas. 
 
Statistics were generated comparing the total (gross) area of each harvest block as 
designated through the blocking exercise to the equivalent area in the original resultant 
database under the most prevalent matching scenario.  An area difference, calculated as 
the new (P&T) area subtracted from the original (Timberline) value and a percentage 
difference, calculated as the absolute difference between the two areas divided by the 
P&T area, were also produced.   
 
Of the 265 blocks, 5 had percentage differences of more than 10% of the blocked area.  
Table 1 shows the statistics for those blocks.    
 

Table 1: Statistical Summary by Block 

block_id gross_pt gross_tl delta delta_pct 
59 14.132408325 15.685212489 1.552804164 10.9875410354024

148 38.963989553 45.651434913 6.687445359999 17.1631432938958
147 36.256444509 29.594554469 -6.66189004 18.3743611107435
61 6.240908567 8.553010053 2.312101486 37.04751417487
57 5.551897237 3.215539985 -2.336357252 42.0821415142486

 
Of those 5 blocks, the worst cases appear to be blocks 147 and 148; these had area 
differences of approximately 7 hectares (17 – 18%).  From the consecutive nature of their 
block id values and the similar area differences, it appears that the difference would be 
related to a single polygon in the new overlay dataset.  That assumption turns out to be 
correct. 
 
Figure 3 shows blocks 147 and 148 as represented in the two forms of the spatial files 
and the “difference” between the two.  In the P&T dataset, the polygon in the middle 
(green, if this document is presented in colour) belongs to block 147 (blue) on the right 
hand side.  In the Timberline dataset, it belongs to the left hand (magenta) block 148. 
 
The reason for this is apparent when the display is coloured to show the original resultant 
polygons.  Figure 4 shows the extent of the single polygon shape (red) in the Timberline 
database.  It’s clear that the majority of the original polygon belongs in block 148 and is 
therefore the assignment that occurs under the most prevalent methodology. 
 
There are cases where the block representation in the original database is very poor.  
Figure 5 shows part of landscape unit 11; the highlighted region represents a single 
resultant polygon in the spatial analysis dataset. 
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Figure 3: Blocks 147 and 148 

 
 
 
 
 
 

 

 
Figure 4: Extent of “centre” shape in original dataset 
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Figure 5: Resultant polygon 29376 on Timberline database 

 
Figure 6 shows the intended harvest block (block id 55) as selected on the augmented 
cover. 
 

 
 
Figure 6: Selected block 55 

 
Because most of resultant polygon 29376 is not included as part of block 55, it is 
designated as such.  The resulting representation of block 55 in the spatial analysis 
database is shown in Figure 7.  This case represents a 77% difference; the original harvest 
block has a gross area of 38.9 hectares and a spatial database representation of only 9.0 
hectares. 
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Figure 7: Representation of block 55 in Timberline database 

 
TUM Block matching 
 
The process for assigning Harvest Blocks to TUM Blocks in the spatial database is 
identical to the matching process described above.  For each TUM Block, the Harvest 
Block having the largest gross area intersection gets assigned as the most prevalent block.  
 
At the resultant polygon level, however, the amount of error that can be introduced 
through this technique is limited by the size of the resultant shapes themselves – since the 
blocking layer is a further subdivision of the original spatial database, matching problems 
stem from incorrectly including or excluding an original resultant shape.  TUM Blocks, 
on the other hand, can have entirely different shapes, sizes and spatial orientations than 
the harvest blocks developed through the MI exercise, and an assignment using the most 
prevalent technique at that level can allow a much larger error. 
 
Using the same calculation of the area difference between the two block types divided by 
the area of the Harvest Block, 102 of Landscape Unit B09’s blocks had differences of 
more than 10%.  The table below shows the first few of those cases. 
 

block_id gross_pt gross_tum delta delta_pct 
99 39.989851811 6.404689644 -33.585162167 83.98421260906
92 32.634399279 0 -32.634399279 100 

239 30.362646885 5.40162291 -24.961023975 82.20964420375
171 33.603505422 9.832914967 -23.770590455 70.73842492467
194 20.143156395 0 -20.143156395 100 
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Using the topmost block (block id 99) in the table above, the figures that follow show the 
representations in the different tables.  Figure 8 shows block 99 (dark blue block in upper 
centre) as designated by the P&T blockers. 
 
 

 
Figure 8:  Harvest block 99 in P&T dataset  

 
 
 

 
 

Figure 9:TUM blocks in Timberline dataset 
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Figure 9 shows the different TUM blocks in the vicinity of harvest block 99.  Figure 10 
shows the set of TUM blocks that have been designated as Harvest Block 99 using the 
most prevalent technique.  TUM ids 77959, 78243, 78659, 79217, 79218 and 79255 were 
assigned to block 99. 
 
 
 

 
 

Figure 10: Block 99 in Timberline dataset 

 
Not all of the matchups are poor; 164 blocks in LU 9 differ in their two representations 
by 10% or less.  The gross area blocked in the P&T version of LU 9 totals 8009 ha. while 
the equivalent in the Timberline dataset is 7995 ha.  Over the entire area blocked as part 
of the MI project, the gross area in the P&T representation is 104941 hectares, while the 
TUM equivalent is 104238 hectares.   
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Figure 11: Example of HLPO Reporting Tool Results 
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Adjusted Boundary Base Case 
During a recent ungulate winter range (UWR) analysis carried out on the Boundary TSA 
there has been an adjustment to the modeling assumptions around the UWR.  The 
KBHLPO Base case was adjusted to exclude the FMER areas (open forest and open 
range) from the UWR planning cells. This had a considerable timber supply impact and it 
changed the dynamics of the timber available over the planning horizon. Figure 3 shows 
the harvest level and the timber availability for the KBHLPO Base Case with adjusted 
UWR modelling. 
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Figure 12  Harvest Level and Timber Availability of the Base Case with Adjusted UWR 

This adjustment had resulted in a four percent increase to the maximum even flow 
harvest level (previously 615,000m3/year). This increase is because the previous analysis 
was harvesting the FMER areas early in the planning horizon and tying up the UWR 
planning cells from harvest. The reason that they would be harvested early in the 
planning horizon is that they tend to be older stands and the harvest rule used in the 
analysis ‘harvest oldest first’. In addition the FMER areas are partially harvested, which 
made them contribute very little harvest volume, while tying up that land base. P&T  
 

Planned Harvest Blocks 

The planned harvest blocks identified by P&T have been queued for harvest in the 
indicated period (1-5, 6-10, 11-15, 16, +20). Over 20 million m3 has been queued for 
harvest, which is an equivalent of about 30 years worth of harvest. Table 1 shows the 
volume of the planned blocks harvested by each period and the accumulative percent of 
the total planned harvest volume harvested by period. 
 
Table 2 shows that the first 20 years of harvest is able to come entirely from the planned 
blocks. This is very re-assuring that the available timber supply is such that the full 
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harvest can be achieved from the planned blocks without breaking any of the land base 
requirements. After 20 years a portion of the harvest is forced out of the planned blocks 
due to various land base requirements. The land base requirements most commonly 
blocking the harvest of the planned blocks are the minimum harvest age and disturbance 
requirements (IRM, VQOs, MDWR and Moose). 
 

Year Total Harvest Harvest From 
Planned Blocks 

Accumulative 
Sum 

5 3,240,000 3,240,000 16% 
10 3,240,000 3,240,000 32% 
15 3,240,000 3,240,000 48% 
20 3,240,000 3,240,000 63% 
25 3,240,000 1,907,277 73% 
30 3,240,000 1,603,049 81% 
40 6,480,000 531,186 83% 
50 6,480,000 1,347,685 90% 
60 6,480,000 936,404 94% 
70 6,480,000 423,733 96% 
80 6,480,000 327,151 98% 
90 6,480,000 225,021 99% 

100 6,480,000 62,232 99% 
110 6,480,000 8,313 100% 
120 6,480,000 38,657 100% 
130 6,480,000 36,601 100% 
140 6,480,000 19,248 100% 
150 6,480,000 463 100% 
160 6,480,000 391 100% 
170 6,480,000 562 100% 
180 6,480,000 176 100% 
190 6,480,000 0 100% 
200 6,480,000 0 100% 
210 6,480,000 0 100% 
220 6,480,000 41 100% 
230 6,480,000 17 100% 
240 6,480,000 0 100% 
250 6,480,000 0 100% 

Total 20,428,207  

 
Table 2 Harvest from planned blocks by period 

 
Also there were 6,399 ha of non-THLB that was queued for harvest in this process. In the 
modelling environment these stands were still harvested in order to contribute to the land 
base requirements, but they didn’t contribute any volume (The non-THLB harvest is 
treated as a disturbance in the non-THLB.  The areas identified as potential harvest 
blocks that are non-THLB should be revisited in the dataset to understand if and why the 
blocks have been excluded. 
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Recommendations 
 
Care should be taken in interpreting the results.  In the majority of the cases, the most 
prevalent technique used to assign block ids to the original Timberline database provides 
reasonable results.  A total of 3192 blocks were developed through the exercise, with a 
gross area of 104940.7 hectares.  The equivalent representation in the spatial analysis 
table is 105150.8 hectares, for a difference of 210.1 hectares.  This represents an increase 
over the “actual” blocked area of 0.2%. 
 
Since the project timelines and budget preclude the more accurate path of having 
Timberline incorporate the blocking shapes into their analysis using a GIS overlay 
technique, the methodology outlined here should be used, but with some caveats as to the 
introduced differences 
 
The results indicate anomalies and, while unlikely to be significant at a strategic level, 
these should be kept in mind when interpreting the comparison with the spatial analysis 
results.  Deviations beyond some standard threshold (e.g. the 10% area ratio used here) 
should be reported for all landscape units and investigated individually if deemed 
necessary.  Alternative methodologies could be developed, such as deriving an “area of 
intersection” statistic for each resultant or applying different inclusion/exclusion rules 
beyond simple area tests, if required. 
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Appendix 2: Block Lists 

 
Two tables, in MS Access ’97 format, contain the results of assigning the harvest blocks 
to the spatial analysis dataset: 
 
TL_BLOCKS 

• a row for each of the original resultant polygons impacted by the blocking 
exercise and listing the Landscape Unit and Block ID (both are needed to create a 
unique block identifier), the original resultant system identifier (see discussion 
below), and a gross area for the polygon for verification purposes 

 
Attributes 
 LU   Landscape Unit number 
 BLOCK_ID  Block Identifier (unique only within LU) 
 TL_ID   Original resultant system identifier 
 GROSS_AREA Gross polygon area 
  

 
 
BLOCK_ATTRIBUTES 

• blocking attributes collected for each harvest block developed in the exercise 
 
Attributes 
 LU   Landscape Unit number 
 BLOCK_ID  Block Identifier (unique only within LU) 
 QUARTER  Harvest quarter (1-5, 6-10, 11-15, 16-20, 21+) 
 HARV_PRI  Harvest priority (High, Med, Low) 
 SILVI_SYS  Silviculture System (CC-Clear Cut, PC-Partial Cut,  

SW-ShelterWood, SC-Select, ST-Seed Tree) 
 PART_PCT  Partial Cut retention percentage 

 BLOCK_VOL  Volpha factor (150, 200, etc.or “calc” - calculate from  
inventory species/vph attributes) 

 HARV_MTHD  Harvesting System (A-Aerial, C-Cable, GB-Ground 
Based,  

alte-alternate method) 
 COMMENTS  Operator comments 
 RES_ISSUES  Resource Issues (additional comments) 

 
 
The TL_ID column should contain values matching the system-assigned (first ) id 
column in the original resultant coverage.  Because of the different formatting steps that 
the data went through  
(column renaming, conversion to Shape with truncation of names to 10 characters), care 
should be taken to insure a correct match.  Checking for a match on both the identifier 
and gross area should provide that assurance. 
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There are a few cases of duplicate LU/ID rows in the BLOCK_ATTRIBUTES table 
likely caused by overriding a polygon that had previously been included in an earlier 
harvest block with a changed COMMENTS or RES_ISSUES value.  Other attributes 
should be identical and any of the sets (e.g. the first match) should suffice for analysis. 
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Appendix 3: TUM Block Lists 

 
The matchup between harvest blocks and TUM blocks is also contained in an MS Access 
table: 
 
TL_TUM_BLOCKS 

• a row for each of the TUM identifiers impacted by the blocking exercise and 
listing the Landscape Unit and Block ID, the  TUM# identifier (the first of the 
two system identifiers for the TUM coverage), and a gross area for the TUM 
polygon for verification purposes 

 
Attributes 
 LU   Landscape Unit number 
 TUM_ID  TUM identifier (first system attribute) 
 BLOCK_ID  Block Identifier (unique only within LU) 
 GROSS_AREA Gross polygon area 

 
A summary table contains the three area categories (gross, CFLB and THLB) for each 
harvest block as designated in the blocking exercise, broken down by Timberline’s 
CLASSIFICATION attribute.   
 
ALL_CLASSES 

• a row for each of the LU and Block ID (including the non-blocked “0” 
identifier), broken by CLASSIFICATION and listing the three area types 

 
Attributes 
 LU   Landscape Unit number 
 BLOCK_ID  Block Identifier (unique only within LU) 
 CLASSIFICATION Spatial Analysis classification code 
 GROSS AREA Gross polygon area 
 CFLB AREA  Area designated as Crown Forest Land Base 
 THLB AREA  Area designated as Timber Harvesting Land Base 

 
This summary was used to determine how much of the landbase designated within the 
harvest blocks corresponded to areas in the spatial analysis that would not be harvested; 
the table indicates 18658 hectares of code C (not harvested) within the blocks.  This 
could correspond to areas designated as inoperable within the planning files that the 
blockers feel that they could in fact access, although verification of that would require 
additional research into the correlation between the coverages. 
 

 21 


	Executive Summary
	Table of Contents
	List of Figures
	List of Tables
	List of Appendices
	Introduction
	Objectives

	Methodology
	General Approach
	Database Tools
	Blocking Procedure

	Results and Discussion
	Adjusted Boundary Base Case
	Planned Harvest Blocks

	Recommendations
	References

