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Introduction 
One of the key issues facing forest resource planners throughout BC is the 
conservation and promotion of old-growth characteristics in managed forest 
landscapes.  The economic viability of the relatively young forest products 
industry in British Columbia is dependent on the continued harvesting of old-
growth or previously unharvested forest. Yet, consumers, environmental 
organizations, and BC residents alike have made it abundantly clear that the 
preservation of old-growth forests is essential for the industry to maintain its 
social license to harvest on public lands. This project provides immediate 
guidance to this issue in contrast to the operational trial approach that will 
require many years before applicable data are generated.  
The overall objective of this project was to quantify selected second growth 
coastal forest ecosystem attributes in order to provide a field-based assessment of 
ecosystem recovery following disturbance. This objective was accomplished 
through a retrospective examination of existing coastal second growth forest 
stands that have developed after man-caused and natural disturbances. On the 
coast, these disturbances include old A-frame and select-to-cut logging 
operations, aboriginal burning, and natural disturbances such as windthrow, 
fluvial disturbances, and landslides. The analysis of data from the network of 
field plots sampled during this study has greatly helped to characterize the 
ecological condition and level of ecosystem recovery toward 'old-growth' stand 
conditions and the development and growth of residual stands and post-
disturbance regeneration cohorts. 
Another key objective of the project is the calibration and evaluation of 
ecosystem based forest growth model FORECAST. This model will provide 
support with respect to the development and maintenance of old-growth 
characteristics in the target forest types and regions with an emphasis on stand 
elements associated with wildlife habitat quality.  
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Methodology 

The research was conducted in the Coastal Western Hemlock (CWH) 
biogeoclimatic zone on Vancouver Island, British Columbia (BC), Canada. 
Specifically, we focused on the widespread and economically important 
maritime and hyper-maritime variants vm1 and vh1. A total 33 sites were located 
to represent chronosequence of second growth and old-growth stands (Figure 1). 
Preliminary visual analysis of the stands was done to select range of different age 
classes, to estimate the disturbance regime, species composition and 
biogeoclimatic site series. 

 

 
Figure 1. Location of field sites sampled as part of the chronosequence analysis. 
 
The sampling approach was designed to capture the structural attributes of the 
stands, its legacy from previous stand and history of events in current stand. 
Data sampling was based on procedures commonly used in BC by surveyors and 
closely followed Ministry of Forests guidebooks. The sampling regime for each 
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site was designed to provide a description of: site age, disturbance history, basic 
soil characteristics, minor vegetation cover, natural regeneration, coarse woody 
debris, and standard mensurational variables of stand structure. 
To facilitate data analysis forest stand as an entity was separated to stand 
structure attributes: volume/ha, stems/ha, snags/ha, CWD biomass and 
volume, percentage of plant cover, standard deviation of DBH of living trees. For 
each attribute the field data was plotted as a function of stand age. An old-
growth threshold for each stand attribute was determined based on average of 
the attribute for the nine old-growth sites from the fieldwork. The threshold 
included the calculation of a 95% confidence interval. 
To effectively harness the knowledge derived from field studies, such as the one 
conducted here, and extend it to landscape planning operations requires the 
development and use of scientifically credible decision-support tools. The 
modelling component this project focused on the evaluation of the ecosystem-
based stand-level forest growth model FORECAST. Specifically we examined the 
capability of the model to reproduce the temporal patterns in the development of 
stand-structural features associated with old-growth characteristics.   

 

Results and Discussion 
 An example of the chronosequence analysis conducted for each structural 
attribute is shown for merchantable volume in live stems greater than 50 cm dbh 
in Figure 2.  In this case second-growth stands began to reach the threshold for 
old-growth stands around 150-200 years following a stand-replacing disturbance.  
This type of threshold analysis was conducted for all of the stand-structural 
variables considered in the project. Collectively, these chronosequence analyses 
have provided a much clearer picture of the rate of development of old-growth 
structural characteristics in second-growth stands. 
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Figure 2. The temporal patter of the development of large live structure in 
second-growth sites as quantified by the volume in stems with dbh > 50cm . An 
old-growth threshold with 95% confidence intervals is indicated by the dashed 
lines. 
 
 

 
 

 
 
 
 
 
 

 
 
 
 
Figure 3. A comparison of the rate of recruitment of large live stems (> 50cm 
dbh) projected by FORECAST relative to the field chronosequence data. An old-
growth threshold with 95% confidence intervals is indicated by the dashed lines. 
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The model evaluation work conducted as part of the project provided clear 
support for the use of the FORECAST model for projecting the development of 
structural old-growth attributes in second-growth stands in the hypermaritime 
region of the CWH zone on Vancouver Island. An example of the model output 
for large live structure (# of stems > 50cm dbh) is shown in Figure 3.  Overall, the 
model performed well for projecting the rate of recruitment for large live stems, 
large diameter snags and CWD debris.   
 
 
 
 

 


