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Introduction 
Variable retention was implemented by Western Forest Products in an adaptive management 
framework, a form of structured learning based on comparisons, where monitoring results of 
management actions and comparing them to benchmark conditions leads to modifying practices 
to better meet objectives.  The VR monitoring program focuses on 3 levels of biodiversity 
conservation: representation of ecosystem types, maintenance of important habitat attributes 
and direct monitoring of indicator organisms.  The second level, monitoring of habitat attributes, 
began in 1999 with a series of habitat plots and transects in VR settings, and in older harvested 
openings with remnant patches.  In the period 2000 – 2007, additional sites were established in 
VR blocks, riparian reserve areas, designed comparison blocks (Variable Retention Adaptive 
Management or “VRAM” sites) and in un-harvested benchmark areas across Vancouver Island, 
the Queen Charlotte Islands, and on the Sunshine Coast. The VRAM experimental comparison 
blocks were established to enable the monitoring of growth and yield, regeneration, forest 
organisms, habitat attributes, forest health, windthrow and costs for a range of variable 
retention treatment options. 
 
 
Work Completed in 2008 
In 2008, fifth-year forest habitat attributes at one of the sites (R885) were assessed.  This 
particular site was designed to provide information on the effects of various levels of retention 
within riparian corridors.  Data was collected according to established methods for coarse 
woody debris, standing trees and snags, and vegetation and was appended to the existing 
habitat attributes database.  
 
Data collected this year will not be analyzed but has been added to our database to be analyzed 
together with the data from five other VRAM sites scheduled for re-measurement in 2009.  The 
analyst recommended this approach since it would be difficult to draw meaningful conclusions 
this year from data collected from a single site.  Data is housed in Western Forest Product’s 
research database in Campbell River along with photos taken at fixed photo points along each 
transect at the time of assessment. 
 



Some of the retention patches have been impacted by windthrow but the integrity of this site 
remains sound.  The location of one transect (15%, P3T2) was moved after discovering that the 
planned “matrix” segment of this transect still remains in standing timber due to changes in 
harvesting.  The corresponding data from previous assessments has been modified to 
accommodate this change.   
 
 
Quality Assurance 
Quality assurance was performed on one of the control transects (100% T3A) to ensure that the 
field crews were not missing pieces of CWD, to assess the precision of their tree diameter 
measurements, and to check other parameters such as estimates of vegetation cover and 
classification of decay classes.  The results of this investigation are listed below. 
 
 
Coarse Woody Debris (CWD) 
Field crews are required to tally all pieces of CWD larger than 7.5 cm in diameter that they 
encounter along a 50 m primary transect and along five perpendicular transects at regular 
intervals along the primary transect (Figure 1). 
 
Figure 1. Sampling transect layout.  
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Variables recorded are: distance, species, diameter, height above ground (HAG), 
decomposition class and length.  Species classification of CWD is difficult.  Many pieces of 
CWD are missing bark and are in advanced stages of decay.  As a result the species 
classification of CWD pieces was less consistent than the species classification of standing 
stems (trees) between the field crew and check crew. This is considered acceptable in this 



dataset given the level of intensity applied and the end use of the data (i.e. does not rely heavily 
on differences in CWD species).  More importantly, the number of pieces tallied, their size, 
height above ground and decay classes were all closely correlated between the two sets of 
observations (Tables 1 and 2). 
 
 
Table 1. Number of CWD Pieces, Size, and Height Above ground (HAG) 
 Pieces Located Avg. Diameter Avg. HAG 
Field Crew 69 26.1 cm 24.0 cm 
Check 69 * 28.6 cm 17.8 cm 
Note: the check crew located 4 additional class 5 pieces that field crew would not typically record.  These were 
removed from the data before calculating averages. 
 
 
Table 2. CWD Decay Classes (number of pieces by decay class) 
 Class 1 Class 2 Class 3 Class 4 Class 5 
Field Crew 2 16 29 18 4 
Check 0 25 24 16 4 (+4) 
 
 
Trees 
Both field crew and check crew tallied the same number of standing trees and snags by species 
along this transect (Cw n=4, Hw n=33, Fd n=14, and XX n=1) with the exception of one small 
snag (7.9 cm DBH) that was missed by the field crew.  The average difference in tree diameters 
measured between the field crew and the check crew was 0.3 cm.  The average difference in 
tree height measured between the field crew and the check crew was 0.4 m (0.9 m with one 
outlier included). 
 
 
Vegetation 
Estimates of percent cover of trees, shrubs, mosses and other vegetation between the field 
crew and check crew only differed on average by 3%.  No small tree counts were recorded by 
either crew. 
 
 
Total Project Cost: $11,050 
 
 
 

Original Work Plan attached as Appendix 1. 
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Monitoring Forest Structure 

 
 

INTRODUCTION AND RATIONALE 
 
A primary reason for implementation of variable retention (VR) harvesting is to maintain 
biological diversity.  VR is expected to help maintain biodiversity by improving the supply 
of habitat attributes and their distribution in managed forests.  Examples of habitat 
attributes include different types of snags, coarse woody debris, shrub cover, etc., each 
required by a number of well-known vertebrate species and other poorly-known groups 
of organisms.  Variable retention was implemented by Western Forest Products in an 
adaptive management framework which requires monitoring the results of management 
actions, and modifying practices where required to better meet objectives.  The VR 
monitoring program focuses on 3 levels of biodiversity conservation: representation of 
ecosystem types, maintenance of important habitat attributes, and direct monitoring of 
indicator organisms.  The second level, monitoring of habitat attributes, began in 1999 
with a series of habitat plots and transects in VR settings, and in older harvested 
openings with remnant patches.  These initial plots were used as a pilot study to 
optimize sampling designs for subsequent years.  In the period 2000 – 2007, additional 
sites were established in VR blocks, riparian reserve areas, designed comparison blocks 
(variable retention adaptive management or “VRAM” sites) and in un-harvested 
benchmark areas across Vancouver Island, the Queen Charlotte Islands, and on the 
Sunshine Coast.  Sampling in 2003 also included some older clear-cuts for comparison 
and to help with projections of habitat structures, and in some non-harvestable “scrub” 
sites, to support a representation analyses for the non-harvestable forest. 
 
Adaptive management monitoring is intended to provide feed-back to management 
through several types of comparisons: 

1. Direct comparisons of different management options, particularly types of VR (group 
retention, dispersed retention, riparian retention, mixed retention, group removal, etc.). 

2. Comparisons to targets (% retention) that could be set in a number of ways, especially 
by reference to un-managed benchmark and clear-cut control areas. 

3. Comparisons of management options within stands, including effects of edges and 
values of upland versus riparian reserve patches. 
 
Additional objectives of the habitat monitoring design include measuring progress and 
improvement in practices through time, supporting efforts to project likely future levels of 
habitat structures in managed stands, and assessing whether non-harvestable areas 
have typical levels of important habitat attributes. 

As the adaptive management program progresses, VR practices are refined and 
modified based on recommendations from analysis of this data set, data and feedback 
from biologists, wind-throw monitoring, the effectiveness of various levels and types of 
retention, regeneration, and cost.  Priorities for the forest habitat structure project are 
typically determined by one or more of the following factors: 
 

1. Scheduled re-measurements (currently every 5 years) of established operational 
and designed comparison (VRAM) blocks.  There is some consideration now that 
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re-measurement of operational sites every 10 years might provide adequate 
information in terms of changes in practices over time provided the integrity of 
the physical markers in the field can persist that long but that the designed 
comparison (VRAM) sites should be re-measured every 5 years.  These sites are 
more closely linked to other studies which rely on the 5-year periodic data and 
provide more information for analysis. 

2. Establishment of new sites based on changes in tenure or practices; 

3. Establishment of new sites to achieve a representative balance of sites to 
improve the power of analysis (for example to achieve the same number of sites 
in a particular biogeoclimatic zone or the same number of sites based on 
retention type (group or dispersed); 

4. Establishment of new sites based on recommendations from analysis of existing 
data; 

5. Availability of funding and qualified crew. 
 
  
Variable Retention Adaptive Management (VRAM) sites 
These designed comparison blocks were established to enable us to monitor growth and 
yield, regeneration, forest organisms, habitat attributes, forest health, windthrow and 
costs for a range of variable retention treatment options.  Work within this project only 
assesses habitat attributes described in detail in the attached methodology. 
 
Key questions these blocks were designed to address are: 

 What is the effect of the amount (% retention level) and pattern of retention 
(dispersed, small group, large group, mixed dispersed/group, or riparian) on the 
above attributes? 

 What is the effect of size of opening and timing of adjacent openings on the above 
attributes? 

 
 

2008 Work Plan 

In 2008 we have plans to re-measure one of the Variable Retention Adaptive 
Management (VRAM) sites (R885) established five growing seasons ago (Table 1).   
This site was designed to provide information on the effects of various levels of retention 
along riparian corridors. Additional sites may be amended to this plan pending 
availability of funding.  A detailed methodology describing field methods has been 
submitted together with this work plan (2008 Structure Methodology.pdf).  Data collected 
this year will not be analyzed but will be retained in the database to be analyzed together 
with the data from the five VRAM sites scheduled for re-measurement next year (2009).  
The analyst has recommended this approach since it is difficult to draw meaningful 
conclusions from the data from a single site.  Data is housed in Western Forest 
Product’s research database in Campbell River and at the UBC Centre for Conservation 
Biology.  Reports are posted on the UBC website and distributed to operational planners 
and government biologists.  Reporting for this year will be in the form of a short summary 
report. 

Reviewed 2008-06-18- Glen Dunsworth RPF
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Quarterly Budget 
Field work will be direct awarded at $350/day to qualified contractors.  Data 
management and quality assurance will be performed by WFP staff. 
 
 Site Number of Days Day Rate Total
    
Q1 --- --- --- ---
    
Q2 R885 – Lewis Lake VRAM   
 Labour (field and data mgmt.) 30 350 $10,500
 Equipment     $ 200
    
Q3 --- ---- --- ---
    
Q4 --- --- --- ---
    

Total $10,700
 
Total estimated budget: $10,700 
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Table 1. VRAM Site Re-measurement Schedule 
 
  2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

917 H Trees       5         10         
949   H + T       5         10         
885     H Trees       5         10     

1163       H Trees       5         10   
1164       H Trees       5         10   
817       H Trees       5         10   

1009       H Trees       5         10   
1217         H + T       5         10   
1000         H Trees       5         10 
                

H = year of harvest 
Trees = post-harvest tree assessment 
5 = 5th-year post harvest assessment 
10 = 10th-year post harvest assessment 
R949: Harvest completed in winter of 2002, post-harvest tree assessment completed in summer 2002. 
R1217: Harvest completed in winter of 2005, post-harvest tree assessment completed in summer 2005. 
 

Applicable Standards 
1. Biodiversity Monitoring Standards and Checklist, April 1, 2005 
2. Biodiversity Monitoring Guidelines, April 1, 2005 

 
The following standards in this activity area do not apply to this project: 
 

1. Species Inventory Fundamentals, Standards for Components of British Columbia’s Biodiversity No. 1, November 1998, Version 2.0 
(including Errata No. 2) 

2. Species and Ecosystems at Risk LBIP Standard 
 
 


