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Executive Summary 

 

1. The current state of forest inventories impacted by MPB is essentially unknown.   

2. The basic flaw is that operational decisions including, for example harvest scheduling, cannot by 
reconciled with strategic level direction because the inventory lacks sufficient accuracy and 
resolution to undertake this kind of activity. 

3. The source of the problem is the unreliable nature of the inventory.     

4. There have already been cases where timber supply models have indicated that there is an 
abundant supply of timber, but when the actual ground rules are applied in the process of 
locating these supplies, the level of harvest could not be obtained.   

5. A good inventory is fundamental to good decision-making and currently we do not have this 
situation. 

6. We don’t know, and we won’t know the state of inventories with a known margin of error until 
we establish ground plots using formal population sampling protocols. 

7. Given the changes caused by MPB and the levels of demand for what have become scarce 
resources, the current Provincial inventory provides an extremely weak foundation for 
estimating Mid Term Timber Supplies in many TSA’s within the Provence. 

8. It is recommended that the Province establish plots using proper population sampling 
techniques to estimate wood supplies with some estimate of error, and that these plots be of 
sufficient size and number so they may be used to develop more realistic growth projections 
using an available individual tree growth model.   
 

9. In pursuit of the longer term, consideration should be given to establishing a permanent grid-
based plot monitoring system covering the Province and including a consistent re-measurement 
schedule.  
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Background 

A Special Committee on Timber Supply has been established to “examine and make recommendations 
about mid-term timber supply in British Columbia”(1).  Specifically the Committee was established to 
ask British Columbians to consider the following questions: 

 What values and principles should guide the evaluation and decision-making regarding potential 
actions to mitigate the timber supply impacts? 

 How should decisions regarding potential actions to mitigate the timber supply impacts be made 
and by whom. 

 What specific cautions and advice do you have for this committee in considering whether and 
how to mitigate mid-term timber supply? 

 How would you as an individual or a community want to be engaged in these considerations 
going forward? 

Much of the concern around these issues is focused on Mountain Pine Beetle (MPB) impacted areas 
dominated by lodgepole pine in BC’s northern and central interior.   However, there are other areas in 
the Province where land use constraints and uncertainties around timber supplies and forest inventory 
are of a similar magnitude and significance to the short and long-term well-being of communities.   

Risk and Uncertainty 

Knowledge of the level of risk and uncertainty is critical when making the kinds of decisions confronting 
the Committee. In a recent review of inventories, the Association of BC Professional Foresters identified 
the need to address the issue of whether or not the inventory is sufficient to underwrite “the Chief 
Forester’s mandate for sustainable forest management at the provincial level.” Their reasons for 
highlighting this statement are outlined below. 

The current state of forest inventories impacted by MPB is essentially unknown.  The starting point for 
estimating inventory is in many cases to take pre MPB estimates of the inventory and make deductions 
for mortality using change detection data based on the repeated use of Landsat (satellite imagery) from 
one year to the next.  Although new inventories have been done in some cases, most inventories include 
updating using  the standard practice of delineating polygons that are on average 10 hectares in extent 
(ranging from 1 to over 1000 hectares) and labeling each polygon with estimates of species percentages, 
stand height, age, basal area, crown closure and other average stand attributes.  These attributes are 
then inputted into a computer model – the Variable Density Yield Projection model (VDYP7) to make 
estimates of stand volume to various utilization limits (e.g. > 12.5 cm dbh).  Finally, and funds 
permitting, plots are established to verify the photo based estimates and then adjust them to remove 
any effects of bias (e.g. stand volumes are over or underestimated by a given percentage).  This process 
corrects for bias over the whole forest management unit, but it does not correct for spatial uncertainty. 

While there is a long history of using photo interpreted inventories, the estimates of attributes are not 
reliable on an operational scale.  As a result these inventories have been justified as being acceptable for 
strategic purposes, but not tactical purposes.  The basic flaw is that operational decisions including, for 
example harvest scheduling, cannot by reconciled with strategic level direction because the inventory 
lacks sufficient accuracy and resolution to undertake this kind of activity.  This means that the Chief 
Forester cannot ensure sustainability, since ultimately it is what happens on the ground and how that is 
reflected in the inventory that matters.  What happens in the computer suggests an intended direction 
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but it gives no certainty as to outcome.  The source of the problem is the unreliable nature of the 
inventory.     

There is further concern that this process produces even less reliable inventories where MPB impacted 
stands are concerned.  More comprehensive ground plot sampling is needed to evaluate the residual 
structures with attention to tree species and size (diameter) distributions that by definition are not well 
characterized on the basis of inventory (i.e., Vegetation Resource Inventory-VRI) attributes. More than 
ever before, ground data is needed for the purpose of developing realistic growth curves through use of 
an individual tree growth model (e.g., PrognosisBC or TASS III).  Differences in species and size 
distributions drive the different patterns of stand development and this is amply reflected in individual 
tree types of growth models. VDYP was not calibrated for use with MPB stands and it cannot be 
considered reliable for this purpose.  The MPB impacted stands are very different from their 
predecessors that were used for calibrating VDYP.   Therefore VDYP cannot be considered relevant to 
forecasting the future development of stands with any degree of certainty.        

These issues are not new.  There are cases where timber supply models have indicated that there is an 
abundant supply of timber, but when the actual ground rules are applied in the process of locating these 
supplies, the level of harvest could not be obtained.  This arises through use of a non-spatial Timber 
Supply Model or through a spatially explicit timber supply model that uses an imprecise inventory as 
basic input.  These issues become more acute where the level of constraints that must be met increases 
due to competing interests and values and with the need to accommodate these from within a single 
forest estate.  As the demands increase and as an increasing number of constraints are introduced to 
meet these demands the need for more accurate inventory increases, it becomes more likely that some 
of the demands will not be met in spite of any guarantees that might be provided to the contrary. 

Another issue related to Timber Supply Modeling is the idea that sensitivity analyses can be used to 
offset uncertainties around inventories, for example by assuming that the inventory volumes are +/- 
10%.  However this does nothing to deal with the lack of spatial resolution and it suggests nothing about 
the real inventory.  It may be comforting to use this technique but it is not realistic when it comes to 
estimating current and future wood supplies and associated ecosystem goods and services as they exist 
and are distributed within a current landscape as well as those of the future under different kinds of 
scenarios.  A good inventory is fundamental to good decision-making and currently we do not have this 
situation. Doing sensitivity analysis does not suddenly turn a weak inventory into strong inventory for 
the purpose of forest management planning.    

Further uncertainty is with large scale natural processes and climate change.  While this is not the 
primary focus of this discussion paper, needless to say, plots are required to understand the impacts on 
growth, mortality, and changes in species composition with time.  The Province has no systematic way 
of dealing with this issue due to both the lack of a long term growth and yield monitoring program and 
the absence of a link between growth and yield and the monitoring of changes in climate. 

These concerns are highlighted by recent events in the Burns Lake area following the destruction of the 
sawmill.  The Lakes TSA has an inventory that predates the onset of catastrophic numbers of MPB.  
Attempts have been made to update the inventory based on coarse estimates of MPB mortality and 
estimates of the original locations, sizes and maturity of lodgepole pine stands in the TSA.  The question 
of whether or not a new mill can be built hinges on knowledge of available timber supplies.  How much 
timber is there?  How much is economically accessible and what kinds of products are best suited to the 
timber profile?  The truth of the matter is, we don’t know, and we won’t know until we establish ground 
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plots. If we were really concerned about these questions then consideration should also be given to 
improving the accuracy of the inventory through use of LiDAR (satellite imagery) with colour infrared or 
multispectral imagery and modern inventory construction techniques designed to improve the accuracy, 
resolution (from 10 hectare polygon to 20 m x 20 m grid cell) and level of detail (i.e. tree diameter 
distributions).  Individual tree growth models should then be used to generate the likely growth 
trajectories given the species and structural differences likely to occur within forested landscapes, and 
given that VDYP is not calibrated for the purpose of representing these conditions.   

Given the changes caused by MPB and the level of demand for what has become a scarce resource, the 
current Provincial inventory provides an extremely weak foundation for estimating Mid Term Timber 
Supplies in many TSA’s within the Provence.  This is particularly so where there have been dramatic 
changes in the inventory due to MPB, where those changes have gone undocumented based on proper 
sample of the residual stand population, and/or where demands for goods and services have reached a 
point that demands an increase in the spatial accuracy of inventory as well as perhaps the level of detail 
(i.e., tree versus stand statistics).   In these situations it is normal to apply the Precautionary Principle in 
proportion to the level of uncertainty in the inventory, but when the level of uncertainty is unknown or 
not stated, even this Principle is difficult apply.  

Recommendation 

1. It is recommended that the Province establish plots using proper population sampling techniques 
to estimate wood supplies with some estimate of error, and these plots be of sufficient size and 
number so they may be used to develop more realistic growth projections using an available 
individual tree growth model.   
 
The plots themselves could be used to represent a plot-based inventory and may be combined 
with the photo interpreted inventory to impute tree lists to each and every polygon.  Where the 
uncertainty in timber supplies is thought to be large relative to the demand, additional 
resources should be allocated to the use of LiDAR for the purpose of increasing accuracy (and 
precision) on much smaller scales.   

2. In pursuit of the longer term, consideration should be given to establishing a permanent grid-
based plot monitoring system covering the Province and including a consistent re-measurement 
schedule.  
 
This would ensure both short and long term needs could be met through a sampling program.  
These issues need to be addressed to reduce the uncertainty associated with estimating current 
timber supplies and forecasting future timber supplies.  The latter includes bringing more 
resolution to the expected development of stands with time based on the use of individual tree 
growth models and comparison of these trajectories with the actual trajectories observed as a 
result of plot re-measurement.                             
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