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Executive Summary 

 
This document provides a brief overview of the Vegetation Resource Inventory Phase I 
and II programs representing over 600,000 hectares encompassed within an Innovative 
Forest Practices Agreement between Lignum Limited, of Williams Lake, B.C. and the 
Government of British Columbia.  It provides more detailed descriptions of the Natural 
Stand Permanent Sample Plot and Stand Structure Plot establishment programs. Some 
context is provided as to why these programs were initiated and as to how the data have 
been used to date for improving the information available to support better forest 
management decisions. 
 
The intent of this document is to provide information to those who may wish to use these 
data to undertake specific analyses. For more information contact Dave Conly, RPF at: 
 
Lignum Limited 
180 Hodgson Road 
Williams Lake, B.C. 
V2G 3P6 
 
Phone:  250 392-3371 
 
Lignum Limited has been recently purchased by Riverside Forest Products Ltd. with the 
head office in Kelowna and operations in a variety of locations in British Columbia, 
including Williams Lake.     

                                                 
1 Prepared by:  
  ForestTree Dynamics Ltd., 1458Kingsview Road, Duncan, B.C. V9L 5P1 
  Phone: 250 709-2199. FAX: 250 709-2190 
 
  April 9, 2004 
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Introduction 

Since 1996 Lignum, under an agreement with the Government of British Columbia, 
developed the first Innovative Forest Practices Area (IFPA). Lignum is located in 
Williams Lake in what is known as the Cariboo; the IFPA covers an area extending from 
Horsefly in the northeast and to Alexis Creek in the northwest, with the southerly most 
point located west of Clinton.   
 
The IFPA agreement was with respect to crown lands allocated to Lignum for the 
purpose of harvesting under a Forest License.  The objective of the agreement was to 
support the development of innovations in forest management and forest management 
practices to better address social, environmental and economic issues such as: 
environmental stewardship certification, managing for biodiversity, mitigating the 
potential impacts of bark beetles and wildfire, working with Aboriginals as partners in the 
process, and providing more meaningful public involvement in the design and 
implementation of forest management practices.   
 
The aforementioned issues are predominantly concerned with forest and landscape-level 
impacts.  One of the key challenges posed by this perspective is to produce reasonably 
reliable estimates of stand-level details for every stand identified in the inventory 
covering over 540 thousand hectares of treed area.  A second challenge is to be able to 
summarize this information in a simple but effective way such that managers and 
stakeholders can gain insight to the current state of the forest relative to some desired 
forest condition.  A third challenge is to be able to project the inventory forward through 
time in response to the effects of growth, mortality, competition and regeneration.  
Finally, the notion of projecting the inventory forward can be extended to further 
consider the probable impacts of bark beetles and wildfire with and without harvesting 
and silviculture as means of exploring reasonably possible future forest conditions, 
selecting for the most desired future forest conditions, and then managing in such a way 
that with time, the forest will progress in the right direction. 

Lignum VRI Inventory 

As a result of the aforementioned considerations Lignum re-inventoried the IFPA using 
newly established Vegetation Resource Inventory (VRI) Phase I standards developed by 
the Province of British Columbia2.  In Phase I, aerial photo interpreters delineated and
                                                 
2 Terrestrial Information Branch, Ministry of Sustainable Resource Management. 2002. Vegetation 
resources inventory: The B.C. land cover classification scheme.  Ministry of Sustainable Resource 
Management, Victoria, B.C. http://srmwww.gov.bc.ca/risc/pubs/teveg/index.htm

http://srmwww.gov.bc.ca/risc/pubs/teveg/index.htm
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described polygons according to defined set of attributes3.  Approximately 359 VRI 
Phase II plot-clusters were then established in the IFPA to represent a broad cross section 
of the stands in the inventory4,5. These plots were used to adjust the aerial photo based 
estimates of various statistics from phase I, for example total volume, so that the sum of 
the polygon statistics was consistent with the total values estimated based on the sample 
observations.  The final result was a “VRI Phase II Adjusted Inventory” with adjustments 
done according to two different protocols: Fraser, and Boston Bar.  All of these data have 
been stored in a standard normalized database format that allows them to be easily 
extracted for operational uses. 

Lignum Plot Establishment Programs 

Lignum operates predominantly in complex stands of interior Douglas-fir and lodgepole 
pine.  These stands are complex due to mixed severity fire regimes of natural origin and 
in the case of Douglas-fir, also due to a history of selection logging.  Prior to 
establishment of the IFPA the stands were difficult to characterize adequately as to their 
structures and difficult to forecast as to the expected future conditions.  As a consequence 
Lignum initiated the establishment of Natural Stand Permanent Sample Plots (PSP’s) and 
designed a new Stand Structure sampling scheme in cooperation with the B.C. Ministry 
of Forests. 

Natural Stand Permanent Sample Plots 
Natural Stand PSP’s were located to represent a wide variety of stand types based on the 
notion of filling a matrix with distinct classes defined according to stand age, basal area, 
height, Wilson’s spacing factor, and site index.  The Lignum plots are square and 1/10th 
of a hectare in size.  Generally speaking three plots are established in a cluster to 
represent a stand type. Every third plot is stem-mapped, the species of each tree is 
recorded and 100% of the heights and diameters are measured down to 4 cm dbh along 
with a myriad of other tree attributes (including species).  Sub-samples are used to assess 
the numbers of trees below that size.  For the remaining plots where stem mapping has 
not been done, only a sample of tree heights is taken for each species.  Top height trees 
are identified for the purpose of estimating site indices and developing dominant tree 
height versus age projections.  UTM coordinates have been established for all of these 
plots. 
 

                                                 
3 Terrestrial Information Branch, Ministry of Sustainable Resource Management. 2002. Vegetation 
resources inventory: Photo interpretation procedures.  Ministry of Sustainable Resource Management, 
Victoria, B.C.  http://srmwww.gov.bc.ca/risc/pubs/teveg/index.htm
4 Terrestrial Information Branch, Ministry of Sustainable Resource Management. 2002. Vegetation 
resources inventory sample selection procedures for ground sampling.  Version 3.3.  Ministry of 
Sustainable Resource Management, Victoria, B.C.  
5 Terrestrial Information Branch, Ministry of Sustainable Resource Management. 2003. Vegetation 
resources inventory ground sampling procedures.  Ministry of Sustainable Resource Management, Victoria, 
B.C.  
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Lignum has established 82 plots representing stands dominated by Douglas-fir, 88 plots 
representing lodgepole pine and 96 plots representing mixed species.  Plot establishment 
began in 1996 and was completed in 2002.  Some of the plots have been re-measured for 
the first time.  The data is stored in a well-designed database. 
 
There is a manual describing the current plot-establishment standards as well as a history 
of changes to the manual in the years: 1996 to 20006.  The Lignum procedures are 
described as an extension and modification of the pre-existing Ministry of Sustainable 
Resource Management protocols7.  

Stand Structure Plots       
The stand structure plot program was originally established for the purpose of developing 
localized volume over age curves.  Stand structure attributes (Tree species, height, 
diameter, live crown and numbers of trees per hectare) were to be used as inputs into an 
individual tree growth projection model as a means of forecasting future stand conditions.    
After doing some initial modelling work with the Stand Projection Systems (SPS)8 it was 
determined that by better describing the age structure of a stand, rather than just the size 
structure, more realistic projections could be made.  As a result all of the trees on a plot 
were assigned an age, preferably with the use of an increment core, but if the tree was to 
be destroyed in the process, then whorl counts were completed instead. SPS was then 
abandoned in favour of using the Forest Projection System (FPS)9.  However, age and 
increment data were utilized in developing an alternative model (RING: The Radial 
Increment – Net Growth model) for the purpose of checking the output of FPS.  In the 
final analyses it was decided to continue with the development of RING.  This strategy of 
developing one model to check against another proved to be a worthwhile exercise 
insofar as their were significant differences that required an assessment as to why the 
differences existed in the first place, and which model was most likely to produce more 
realistic output as a result.    
 
At each sample point both a variable and a fixed radius plot is established as a means of 
producing a tree list10.  The objective is to select a prism with a basal area factor (within 
limits) that is sufficient to observe a minimum of 10 trees.  A fixed plot radius is then 
selected (within limits) sufficient to record an additional set of 10 trees and sufficient to 
observe a minimum of 20 trees amongst the two plot-types; i.e. if there are less than 10 
trees recorded as being in the plot when using a prism with a minimum basal area factor 
of 3, then the fixed radius plot must be enlarged to record additional trees, up to a   
maximum radius of 17.84 metres. 
                                                 
6 Lignum Ltd. 2001. Growth and yield program history: 1996-2000 field seasons. Volumes I and II.  
Lignum Limited, Williams Lake, B.C. 
7 See http://srmwww.gov.bc.ca/tib/vri/ip/standards/index.html
8 Arney, J.D. 1984. A modeling strategy for the growth projection of managed stands. Can. J. For. Res. 15: 
  511-518. 
9 Arney, J.D. and K.S. Milner. 2001. Biometrics of forest inventory, forest growth and forest planning. FPS 
version 6.1. Technical Report No. 10b, Forest Biometrics, St. Regis, Montana, USA. 
10 Lignum Ltd. 2000. Growth and yield inventory age/stand structure sampling. V2.01. Lignum Ltd., 
Williams Lake, B.C. 

http://srmwww.gov.bc.ca/tib/vri/ip/standards/index.html
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The Lignum Stand Structure Plots are established over-top of the VRI Phase II Integrated 
Plot Centers (IPC’s), these being the central plots in a cluster and the clusters being 
established so as to be representative of the population of stands in the entire inventory.  
All species, heights, diameters, pathological indicators and damaging agents are recorded 
for each tree and their locations are stem-mapped.  Stem mapping enables compatible 
estimates of the plot-level growth and yield in volume and basal area from one time 
period to the next11. Increment cores are removed from each of the trees, provided that 
they are not destroyed in the process.  The cores are stored for assessment in the lab using 
a microscope.  Two independent “core counters” measure the last 5-, 10- and 20- year 
increments and also count the number of rings (ages).  Where there are large 
discrepancies (e.g. > 4 years in a 100 year old tree) core counts are repeated – otherwise 
the average age of the two cores is accepted.  Bark thickness is also recorded at the time 
of core extraction. 
 
To date there are 60 Stand Structure plots established over-top of VRI Phase II IPC’s 
with the objective of representing predominantly Douglas-fir types, 89 plots established 
to represent lodgepole-pine types, and   66 plots in “mixed species” types.  In the initial 
Douglas-fir data collection protocol, pathological indicators were not included; these data 
were collected in the fall of 2003.  As a result, a separate hybrid dataset was created from 
the original measurements and the 2003 “path calls”.  There are 144 IPC’s that have not 
yet been described using the Stand Structure Plot establishment protocol. 
 
In addition to the above-mentioned plots, Lignum established 99 Stand Structure plots in 
stands identified by the Ministry of Forests (MoF) as being suitable for the development 
of a seral stage index for Douglas-fir dominated stands predominantly in the IDFdk3/01 
site series of the former MoF Cariboo Region. 
 
The Stand Structure data were initially entered into Microsoft EXCEL spreadsheets 
before being compiled into a final form for storage in a normalized database format.  All 
of the aforementioned data are readily available for further analyses. 

Applications 

To date Lignum has used the plot data to develop a quantitative system for classifying 
stand structures12 and the Stand Structure samples have been used to develop a first 
approximation, individual tree, distance independent growth model called RING (Radial 
Increment – Net Growth).  The Stand Structure classification has been used to extrapolate 
stand structures from known locations in the IFPA to unknown locations through its 
relationship with specific VRI attributes13.  The result is that stand and stock tables (the 

                                                 
11 Iles, K. 2003. A sampler of inventory topics. Kim Iles & Associates Ltd., Nanaimo, B.C. 
12 Farnden, C., I.S. Moss and T. Earle. 2003. Prototype field guide for identifying stand structure classes in 
the Cariboo Forest Region. Lignum Limited, Williams Lake, B.C. Report available on www.lignum.com
13 Harmeny Systems Ltd. 2003. Stand structure classification: Characterizing inventory polygons. Lignum 
Ltd., Williams Lake, B.C. 

http://www.lignum.com/
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numbers of trees per hectare by diameter class and corresponding estimates of volume 
per hectare) have been estimated for each and every polygon in the inventory.   
 
The inventory, stand structure, and plot-level data have been used to derive one form of a 
structural definition for “Old growth14” and to develop strategies for managing Mule 
Deer Winter Range15 (PrognosisBC16 was used instead of RING).  These data are also 
being used to develop a link between structure and habitat as defined using Lifeform 
characteristics17. 
     

                                                 
14 Harmeny Systems Ltd. 2004. Sustainable forest management indicators. Report. Lignum Limited, 
Williams Lake, B.C. 
15 This work was to be completed in March, 2004 by Inland Timber Limited of Williams Lake, B.C (pers. 
comm. Lawrie Wilson, RPF). 
16 The original source for Prognosis is as follows: Stage, A.R. 1973. Prognosis model for stand 
development. USDA Forest Service Research Paper INT-137. 32 p.  
17 Gillingham, Michael P. 2003. Report on lifeform classification project (1 August 2003 through 30 
March 2003). An agreement between Lignum Ltd. and UNBC. University of Northern British Columbia, 
Prince George, B.C. 
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