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Abstract 
The purpose of the Forest Science Program-SIBEC project (Y081038) was to further 
sample in priority BEC site series in the Kalum area of the Northern Interior Forest 
Region to support continued development of the SIBEC (Site index estimates by BEC 
site series ) model. 117 samples were collected in four BEC subzones and variants 
(CWHvm1, ws1, ws2, and ICHmc2).  The new site index estimates resulting from these 
data were presented in the report, “Site index estimates by site series: report by 
Biogeoclimatic unit (2008 approximation)” and were made available on the Ministry of 
Forests and Range SIBEC website: http://www.for.gov.bc.ca/hre/sibec. 
 
 
Introduction 
The term SIBEC refers to the project (EP1215) initiated in 1994 by the Ministry of 
Forests Research and Silviculture Branches to examine the relationship between forest 
growth and site units in the Biogeoclimatic Ecosystem Classification (BEC) system.  
Research studies have reported strong relationships between site index and environmental 
factors such as soil moisture and nutrient regimes (e.g., Green et al. 1989; Klinka and 
Carter 1990).  Using these relationships, one can assign a site index that reflects the 
potential productivity for a given species to a site that has been classified to BEC site 
series.  The SIBEC model is intended for use where conventional methods (site index 
curves and growth intercept models) cannot be applied reliably, for example, in old 
growth or very young stands.  The SIBEC estimates are used to support forest 
management in areas such as Timber Supply Review and strategic silviculture strategies 
(Mah and Nigh 2003). 
 
In 1997 a first approximation of site index by BEC site series was completed for 
coniferous tree species in British Columbia, in which site index was reported in 3- and 4-
metre classes (B.C. Ministry of Forests 1997) for interior and coastal units, respectively.  
In 2000-2001, the SIBEC data warehouse was re-designed in collaboration with Ministry 
of Environment by modifying the VENUS data model to enable efficient storage and 
retrieval of all data collected on the FS882 Ecology form and Ground Inspection Form.  
The resulting VENUS 5.1 software program (Ministry of Environment website: 
http://www.env.gov.bc.ca/ecology/dteif/venus.html) provides data entry and analysis 
tools.  Approximately 2200 new records were added to the data warehouse at that time.  
During that same period, a review was completed of the existing data sources that 
contributed to the first approximation, and those that did not adequately meet the current 
SIBEC data standards were removed from the data warehouse. 
 
In 2002 a second approximation report was completed that incorporated new data 
collected between 1995 and 2002 (B.C. Ministry of Forests 2002).  The significant 
change was that site index mean and standard error were now reported for those site 
series and tree species with a minimum sample size of 7 plots.  Other site series retained 
their first approximation estimate.  A subsequent approximation was produced that 
incorporated new data collected in 2002 and 2003, mainly from southern B.C. (B.C. 
Ministry of Forests 2003). 
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The SIBEC project (EP1215) addresses the FIA Forest Science Program strategic goal of 
improving knowledge-based science in support of improving timber growth and value.  
SIBEC estimates are increasingly being used in ecologically based timber supply 
analyses for Tree Farm Licenses, Innovative Forest Practices Agreements (IFPA) and 
licensee-led timber supply reviews.  However, a large proportion of the SIBEC model is 
still based on first approximation estimates reported in site index classes (B.C. Ministry 
of Forests 1997).   
 
The three-year FSP project Y073071 (April 2004-2007) resulted in 778 samples collected 
in 18 BEC subzones and variants.  New estimates resulting from the data were reported in 
the 2005, 2006, and 2007 Approximation reports by Biogeoclimatic Unit. 
 
The purpose of the FSP-SIBEC project Y081038 was to further sampling in priority BEC 
site series in the Kalum area of the Northern Interior Forest Region to provide continued 
development of the SIBEC model.  New site index estimates resulting from the analysis 
were included in the report, “Site index estimates by site series: report by Biogeoclimatic 
unit (2008 approximation)” and made available on the SIBEC website: 
http://www.for.gov.bc.ca/hre/sibec. 
 
Methods 
Sampling plan and sampling 
Ministry of Forests and Range staff provided reconnaissance work and data from 2006 in 
the Kalum area to assist in identifying potential areas and sites for eligible 2007 samples.  
Site and site tree selections by the sampling crew were carried out using the SIBEC 
sampling and data standards (B.C. Ministry of Forests 2007).  Target BEC 
subzone/variants were CWHvm1, CWHws1, CWHws2, and ICHmc2. 
 
Quality Assurance 
After sampling was completed, a subset of the samples was evaluated using the specified 
ecological and mensuration data standards in the SIBEC sampling and data standards 
(B.C. Ministry of Forests 2007).  Quality assurance also included a one-day pre-sampling 
session with the sampling crew to review methodology, and a follow-up session 
approximately mid-way through the sampling to review progress with the crew. 
 
Data 
All ecological and mensuration plot data collected on the FS882 ecology forms were 
compiled and entered electronically using the VENUS 5.1 program.  The project data 
were then in the standard data format for incorporation into the provincial SIBEC data 
warehouse.  All tree cores were counted by the MoFR Research Branch analytical lab 
staff using an Epson 4870 Photo Scanner and Windendro 2003a software program. 
 
Analysis 
Site index for each site tree was calculated using the MoFR SiteTools program (sindex 
ver. 1.42).  After the data were incorporated into the SIBEC data warehouse, we 
calculated the average of the plot site index for each species within a BEC site series.  If 
the BEC site series/species combination had 7 or more plots, the mean site index of the 
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plots and its standard error were reported.  Otherwise the existing first approximation site 
index class estimate was reported. 
 
The draft SIBEC approximation report and a comparison report containing the new 
second generation estimates were sent to the Ministry regional ecologists and provincial 
growth and yield staff for review. 
 
Results 
The sampling plan included a target matrix and reconnaissance notes compiled by 
Ministry team members for a target of 85 plots to be established in three Coastal Western 
Hemlock subzone/variants and one Interior Cedar Hemlock subzone/variant.  This year’s 
sampling included target species/site series combinations that were uncommon to rare in 
the landscape.  During the sampling phase a total of 70 plots were established with 117 
sample trees.  After review of the plot QA and Analytical Lab’s tree core data, 13 
samples were rejected because there was evidence of suppression or the trees were not 
within the SIBEC age requirements. 
 
Table 1 BEC subzones and variants sampled in 2007 
BEC subzones 
and variants 

SIBEC 
samples 

CWHvm1 7 
CWHws1 22 
CWHws2 28 
ICHmc2 47 
Total=104 
 
The addition of the 2007 FSP-SIBEC data to the provincial SIBEC data warehouse 
resulted in changes to 16 site index estimates in Biogeoclimatic units sampled, either 
replacement of a first approximation estimate with a second-generation estimate or more 
samples to an existing second-generation estimate. 
 
Discussion 
Our SIBEC sampling was successful in that over the field season we established 104 
samples and made improvements to 16 priority site index estimates.  In addition to 
improving 16 site index estimates, the remaining data added to the other sampled BEC 
site series/species combinations to facilitate them reaching the minimum 7 samples 
through future sampling. 
 
Thirteen samples (11%) were rejected after the cores were counted in the lab because of 
evidence of suppression in the cores or the trees did not meet the SIBEC age 
requirements (i.e., >20 or >10 if growth intercept curve available, <120 years). 104 
samples were accepted into the SIBEC data warehouse.. 
 
The sampling plan was designed to be strategic and cost-effective for the four BEC 
subzone/variants.  However, more SIBEC samples are required to fill the remaining gaps 
in the BEC site series/species matrix.  Our approach is to continue improvement of the 
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SIBEC model by focusing efforts on priority BEC site series through analyses of the 
number of samples for each BEC site series/species, and thereby increase the proportion 
of second-generation estimates to the first approximation estimates. 
 
Conclusions and Management Implications 
The SIBEC 2008 Approximation supersedes the 2007 Approximation with improved site 
productivity estimates from this FIA project for 16 BEC site series/species.  Additional 
SIBEC data contributions in 2007 came from licensees and another Ministry initiative in 
other areas of the province.  Those data also contributed to additional new second 
generation estimates in the 2008 Approximation.  By collaborating on and reviewing 
sampling plans with licensees and others planning SIBEC sampling in priority BEC 
subzone/variants, our goal is to optimize the placement of effort and resources for 
improving the SIBEC model. 
 
These improved estimates will help strategic and operational forest management in 
sampled BEC subzones around Kalum area of the Northern Interior Forest Region (Table 
1) and the Southern Interior Forest Region.  Timber supply reviews are underway or 
being initiated in these areas, and, where approved ecosystem mapping exists, they 
anticipate applying the most recent SIBEC Approximation estimates in their timber 
supply analyses. Where approved ecosystem mapping does not exist, forest inventory site 
index estimates will continue to be used for timber supply analysis, with SIBEC estimates 
being used for sensitivity analysis only. 
 
This year’s plots and those previously established in 2005 and 2006 are being used in the 
establishment of an ecosystem recovery project by team member Allen Banner in the 
western portion of the Northern Interior Forest Region (Banner and Page, 2008).  This is 
an expansion of a project initiated in the Coast Forest Region in 2004.  Ecosystem 
recovery sampling has been completed for the 2005 ICH SIBEC sample plots and will be 
completed in 2007 and 2008 for the 2006 CWH SIBEC samples. 
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