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Executive Summary 

 
This report presents work completed to compile and consolidate regeneration data 
collected over a period of five years for the calibration of the PrognosisBC small tree height 
growth and natural regeneration establishment models. The first field sampling was 
completed during the 1998 (May to August) field season in the Kootenay Moist Warm 
Interior Cedar Hemlock variant (ICHmw2) near Nelson. The second field sampling was 
completed during the 1999 (June to August) field season in the Interior Douglas-fir dry 
cool variants (IDFdk1, dk2, and dk3) in the Kamloops and Cariboo Forest Regions. The 
third field sampling was completed during the 2000 (June to August) field season in 
ICHmw2 near Nelson. The fourth field sampling was completed during the 2001 (May to 
August) field season and took place in the Kootenay Dry Mild Interior Douglas-fir variant 
(IDFdm2) within the Invermere Forest District and in the Chilcotin variant of the Interior 
Douglas-fir dry cool subzone (IDFdk4) in the Cariboo Forest Region, near Williams Lake. 
The last field sampling was completed during the 2002 (July to August) field season in the 
Dry Mild Montane Spruce biogeoclimatic subzone (MSdk) within the Cranbrook Forest 
District. 
 
A total of 1038 plots were sampled from 381 polygons in eight BEC variants as follows:  
• 350 plots (141 polygons) sampled in the ICHmw2; 
• 120 plots (40 polygons) sampled in the IDFdk1; 
• 62 plots (21 polygons) sampled in the IDFdk2; 
• 153 plots (50 polygons) sampled in the IDFdk3; 
• 120 plots (40 polygons) sampled in the IDFdk4 (of which 21 plots (7 polygons) were 

from the  IDFxm; and 
• 111 plots (37 polygons) sampled in IDFdm2; and 122 plots (52 polygons) sampled in 

MSdk.  
These plots cover wide ranges of residual basal area, number of residual trees, and site 
factors such as aspect, elevation, geographic locations, and site series. The field cards 
containing this data were retrieved, organized and properly labeled and stored for an 
easy retrieval and future use.  Using Microsoft Excel 2000, the data were organized, 
standardized, merged and several final tables were created. The tables contain 
information regarding vegetation, regeneration, small trees (< 7.5 cm in diameter at 
breast height), large trees, stumps, and spatial information. Some of the tables pertain to 
the entire data set, whereas others are location specific.  
 
For ease of access and to facilitate the manipulation and electronic storage of this data, a 
Microsoft Access database was created by importing the Excel tables into Access. A 
unique identifier was assigned for each plot and the appropriate relations were 
established to facilitate future use of these data. 
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1 Introduction 
 
In British Columbia (BC), the growth and yield and timber supply analysis systems 
currently used are based largely on stand structures resulting from clear-cutting. 
However, the use of clear-cutting as a major silvicultural system is decreasing, due 
to concerns for ecological, visual, and wildlife values, and partial cutting 
techniques have increased, particularly in the Nelson, Cariboo, and Kamloops 
Forest Regions (J.S. Thrower & Assoc. 1995). 
 
Silvicultural systems based on clear-cutting promote regeneration of future stands 
by artificial means. In many cases, especially for conifers with the exception of 
lodgepole pine (Pinus contorta Dougl. ex. Loud), even though natural 
regeneration exists, it does not play a significant role in the composition and 
development of the future stand. Also, the original stand, replaced by the clear-cut 
has a minimal influence on the newly established forest. In contrast with 
traditional clear-cuts, the more intense silvicultural systems based on partial 
cutting (e.g., shelter-wood, single tree selection) rely mostly on natural 
regeneration. In this case, the original stand has a major influence on the 
establishment and development of the future stand.  
 
Partial cutting as silvicultural system is characterized by removing a portion of the 
trees in a forest stand at several intervals throughout its development. This 
increases the difficulty of quantifying future stands conditions. As a short-term 
approach to this problem, BC has adopted the growth and yield model Prognosis 
(Stage 1973, Wykoff et al. 1982, Wykoff 1986) to help in predicting future stand 
conditions. 
 
In order to adapt Prognosis for British Columbia, a series of sampling and model 
fitting projects were undertaken, leading to the development of the British 
Columbia version of Prognosis (PrognosisBC1). PrognosisBC has been tested for a 
range of conditions and several modifications have been made to improve the 
accuracy of the predictions. Currently version 2.0, calibrated for ICHmw2 
biogeoclimatic sub-zone in the vicinity of Nelson, IDFdk1, dk2, dk3 and dk4 in the 
vicinity of Kamloops and Williams Lake is available for potential users.  
 
PrognosisBC is a growth and yield computer model that has several 
subcomponents in its structure. Some of them, such as the large trees growth 
model and mortality, were calibrated using data from existing permanent sample 
plots (PSPs). However, information for calibrating and refitting small trees growth 
component and regeneration establishment component of PrognosisBC were not 
readily available in the PSP databases. In order to overcome this shortcoming, 
MoF in collaboration with UBC Faculty of Forestry and several Industry partners 
                                                 
1 PrognosisBC is a computer model that forecasts future stand conditions based on the expected growth and 
mortality of individual trees within a stand.  The stand can be composed of one or several conifer species of 
similar age or many ages.  The model does not consider the spatial location of the trees within the stand.   
One of the model’s strengths is its ability to simulate almost any form of harvesting, from clear-cutting to 
partial cutting 
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have decided to collect the necessary data for calibrating Small Tree Height 
Growth and Regeneration Establishment sub-components of PrognosisBC from 
several bio-ecological sub-zones in the southern interior of British Columbia. This 
effort, started in 1998 yielded, after 5 field seasons, the establishment of 1038 
temporary plots across eight biogeoclimatic ecological sub-zones (according with 
the biogeoclimatic ecological classification (BEC) system employed in BC) in the 
southern interior of British Columbia (IDFdk1, IDFdk2, IDFdk3, IDFdk4, IDFdm, 
IDFxh, ICHmw2, and MSdk). 
 
The objective of this report is to present the general sampling frame employed in 
each of the field campaigns and more important, to present and describe the 
unified data sets organized in a relationship Microsoft Access v.6 database, 
accompanied by a data dictionary. 
 
 
2 The Sampling Design 
 

2.1 General settings 
 
Since 1998, the sampling frame and the measurement protocols employed were 
based on the methods used for the initial development of the small tree and 
regeneration component models in Prognosis (Ferguson and Crookston 1991). 
 
The sampling population was represented by all polygons partially disturbed in 
the last 20 years (having as reference the measurement date) and belonging to the 
targeted BEC sub-zone in the area of study (usually several Forest Districts in a 
Forest Region). Usually, 80% of the measurements were taken in partially 
disturbed stands; the other 20% of the stands being equally split between 
undisturbed stands and clear-cut stands. 
 
To effectively calibrate Prognosis subcomponents, a wide range of sites needed to 
be sampled.  It was more important to encompass the range of conditions present 
than it was to sample the area proportionally to the representation of the 
conditions.  In addition, the regeneration model of Prognosis (Ferguson and 
Crookston 1991) and the Prognosis tree growth model (Wykoff 1986) stratify sites 
based on site preparation and regeneration method, level of overstory retention, 
aspect and elevation.  For proper calibration, all these strata needed to be 
sampled.  However, the randomness needed to be introduced in the sampling in 
order to avoid bias in the modelled subcomponents.  
 
This was done by constructing a comprehensive as possible a sampling frame, 
stratifying the polygons according to certain criteria (time since disturbance, site 
series, elevation, aspect, level of retention) and randomly selecting polygons from 
each stratum. Once sites were randomly selected, plots were systematically located 
on the site.  The number of plots per site was dependent on the variability of the 
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site in terms of the stratification criteria, and the size of the area.  At least two 
plots were sampled on each site. 
 
Plots had to be located at least 40 m from the road and the spacing between plots 
was set at 100 m. The minimum distance of 40 m from the road was chosen 
because it was considered that no influence of the opening made by the road could 
be detected at that distance (Landbeck 1965, Van Laar et al. 1990). The direction 
used after the location of the first plot varied according to stand area and shape. 
 
At each plot location, stands were divided into three sub-populations: large trees, 
small trees and regeneration. In each plot, all sub-populations were sampled using 
a nested sampling frame, with an overlap for small trees and regeneration. Large 
trees were defined as trees with a diameter at breast height (dbh) above 7.5 cm, 
small trees were defined as trees with dbh between 7.5 cm and 2 cm, and the 
regeneration layer was defined as trees below 7.5 cm in dbh down to 15-30 cm in 
height seedlings.    
 
Large trees were generally sampled with a circular fixed area plot of 11.28 m in 
diameter (0.04 ha) (Figure 1).  In large-tree plots, each tree was assigned a 
number, and species and dbh were recorded for each tree.  Trees were than sub-
sampled for height (and age).  To avoid bias in the field, selection rules were pre-
established for selecting sub-sampled trees. 
 

1. If two or less trees were present per species, both trees were measured 
for height (and age). 

2. If more than two trees per species were present, than two were 
randomly selected using the tree numbers. 

 
Small trees were usually sampled using a fixed area plot of 3.99 m (0.005 ha) with 
the same centre as the large-tree plot.  In the small-tree tree plot, dbh and height 
of all trees were recorded and trees were selected for sub-sampling of height 
increment (and age) in the same manner as large trees (two trees/species).  Each 
tree selected was felled for total age measurement, and the last 5-year height 
growth increment (measured up to the growth of the previous year of the actual 
date of measurement) was recorded.  For non-determinant species, like western 
red cedar (Thuja plicata Donn ex D. Don) and western hemlock (Tsuga 
heterophylla (Raf.) Sarg.), trees were sectioned until the 5-year height increment 
period could be established and measured. 
 
The regeneration sub-population was also sampled with a fixed area plot with the 
same plot centre as the large-tree and small-tree plots.  The Prognosis model used 
1/300 acre regeneration plots (0.00135 ha).  For ease of calibration, the same size 
of plot was used to collect the data in this project.  The Prognosis regeneration 
model also required information on stocking probability.  This information was 
acquired using four satellite plots located in the cardinal directions from the 
centre plot at 11.28 m from plot centre (Figure 1).  In the regeneration-centre-plot, 
count per species was recorded with a sub-sample of height and ground age for the 
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“best” trees.  Best trees play a key role in Prognosis model.  The idea of best trees 
follows from the fact that many more trees reproduce than will exist in the mature 
forest.  By selecting a few trees on each stocked plot, attention is focused on the 
growing stock that will contribute to yield.  Best trees were selected in each 
regeneration centre-plot as: 
 
1. the two tallest seedlings, regardless of species; 
2. the one tallest seedling of each additional species present; and 
3. the tallest of the remaining seedlings until at least four were sampled.  
 
Regeneration trees were divided in four height classes: 1) under 50 cm; 2) 50 – 
99.9 cm; 3) 100 – 129.9 cm; 130 cm and over. In satellite plots, only count per 
species and height class was recorded.   
 
 

Large tree plot      small tree fixed area plot 

 

 

 

          Satellite plots 

 

regeneration plot 

 

 

 

 
 
 

Figure 1. Plot layout for sampling large tree, small tree and regeneration sub-populations. 

 
For each plot, site information was collected.  This included site series, slope, 
aspect, elevation, retention level, stand condition observations, and any other 
relevant or peculiar attribute about the site. 
 
This general sampling frame was used for the five field seasons since the 
calibration of small tree height growth and regeneration sub-components of 
PrognosisBC started in 1998. However, some deviations in sampling occurred over 
the seven main BEC subzones. 
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2.2 Sampling in ICHmw2 in Nelson Forest Region – 1998 
 
For ICHmw2 sampled in 1998 several notable additions were included (Boisvenue 
and Marshall, 1999). Ministry of Forests (MoF) and several Industry partners 
provided information regarding sampling population.  
 
The breast height age was determined using increment cores for the large tree 
sub-population, measurement done on sub-sampled trees (the same as those 
selected for height measurement). Total age was determined (years) in the field, 
and 5-year age-increment periods from the bark inwards (in mm) were also 
measured.  When the last age-increment period was not 5 years, the actual 
number of years it covered was recorded as well as its length (mm).  Cores were 
taken on the tree in such a way as to represent the actual dbh and shape of that 
tree.   
 
In the large tree plots, data regarding the stumps were also recorded, consisting 
of: species identification (where was possible), height of the stump, and the 
average diameter at the top, taken as an average between two perpendicular 
diameters. The species and dbh of dead trees (standing snags) were also recorded 
on the large tress plots. On the small trees sub-plot, for the sampled small trees, 
the total age was also recorded. The regeneration layer was defined as trees below 
7.5 cm in dbh down to two year old seedlings. 
 

2.3 Sampling in IDFdk1 and IDFdk2 in Kamloops Forest Region – 
1999 

 
The experience accumulated during the 1998 field season, coupled with 
information regarding IDF zone leaded to some modifications in the sampling 
(Lencar and Marshall 2000). The size of the small tree plot was increased to 11.28 
m in radius, coinciding with the large tree plot (0.04 ha), because of spatial 
variability and less regeneration. Also, five small trees per species were sub-
sampled for total height and five years height growth measurements.  
 
Also, the minimum height for regeneration was changed to 15 cm. The procedure 
for sampling best trees was changed. If a regeneration centre plots had no 
regenerating trees, then one plot was randomly selected from the stocked satellite 
plots to provide information for “best trees”. 
 
The collection of information regarding age of the sampled large trees and stumps 
was abandoned for two reasons. Less funding was available for this season and 
also, these data did not improve models developed using the 1998 data. 
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2.4 Sampling in IDFdk3 in Cariboo Forest Region – 1999 
 
In IDFdk3, Inland Timber Management Ltd. conducted the field data collection, 
with a sampling frame prepared by the MoF (Ministry of Forests and Inland 
Timber Management Ltd. 1999). Several modifications were applied to the general 
frame because the sampling was connected with the multi-layer silvicultural 
survey plots. 
 
IDFdk3 stands partially cut between 2 and 20 years previous to 1999 were selected 
as candidates for sampling.  Stands were allocated to three strata based on harvest 
year.  The strata were defined as: 1995-present (1999), 1990-1994 and pre-1990.  An 
equal number of plots was established in each of these three strata.  A “clear-cut” 
stratum was also established and comprised approximately 10% of the entire 
sample. Where possible, clear-cut sites were selected based on similarities in site 
characteristics to those in the partially cut stands.  
 
The nested clusters of PrognosisBC plots (Figure 2) were established in connection 
with the multi-layer silvicultural survey plots. The locations of the clusters within 
each polygon coincided with one or more of the multi-layer survey points. 
 
The large tree sub-population was sampled in IDFdk3 using variable radius plot 
with a prism having BAF = 5 m2/ha. The “in” trees were measured for dbh and the 
tree species was also recorded. No height measurements were taken. The sampling 
frame for the small trees was the same as the one presented in Section 2.1, but the 
size of the subplot, was changed to 5.64 m in radius. The age of “best” 
regeneration trees was difficult to determine in the field; therefore, an estimate of 
age was given, in terms of “older”/”before” than the disturbance year or 
“younger”/”after” than disturbance time. Satellite plots were used only to assess 
the presence or absence of regeneration trees. 
 
 

satellite plots
(r = 2.07 m)
11.28 m from the centre
of the cluster.

prism sweep
(BAF = 5m2/ha)

small tree plot
(r = 5.64 m)

regen. plot
(r = 2.07 m)

 
 

Figure 2. Plot layout for sampling in IDFdk3 

        Regeneration subplot
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2.5 Sampling in ICHmw2 in Nelson Forest Region – 2000 
 
Sampling covered the entire ICHmw2, irrespective of ownership. Because of 
budget constraints, the polygons chosen were limited to those less than a two-hour 
drive from the Forest District offices located in Nelson and Castellan. The 
sampling frame was comprised of polygons that were accessible, disturbed 
between five and 25 years prior to the measurement date, and that had residual 
crown closures less than 20 percent. From the total number of polygons identified, 
priority was given to those presenting different ranges of site preparation, 
regeneration methods, aspect, slope, elevation and the identified site series taken 
from the Ministry of Forests™ silvicultural (ISIS) database. Polygons were 
selected and subsequently located using ISIS and inventory databases, along with 
topographical maps of Arrow and Kootenay Lake Districts (Hassani and Marshall 
2000). 
 
Once sites were selected, plots were established using systematic sampling with a 
random start. Plots were established at least 50 m from the roads or any other 
openings to avoid edge effects. The number of plots established on a selected 
polygon and the distance between plots depended on the size of the polygon and 
the degree of structure variability present. Sites with a high degree of structure 
variability were sampled more heavily than more homogenous sites. On most 
sites, a distance of 100 m was used between plots. At least two plots were 
established on all polygons. 
 
The PrognosisBC plot had the same characteristics as described before in Section 
2.1. Regeneration was defined as being at least 15 and 30 cm tall for shade tolerant 
and shade intolerant species, respectively. When the regeneration center plot was 
not stocked, one of the four regeneration satellite plots was selected randomly and 
used for “best tree” sampling. 
 

2.6 Sampling in IDFmd2 in Nelson Forest Region – 2001             
in the vicinity of Invermere 

 
The sampling design employed for IDFdm2 data collection (Froese et al. 2001) 
was similar to the one used for IDFdk1 and IDFdk2 in 1999. The large trees and 
small trees plots were identical (11.28 m in radius). The location of each plot was 
recorded using a portable Geographic Position System (GPS) unit. 
 
Regeneration was defined for shade tolerant species as at least 15 cm tall and less 
than 7.5 cm dbh, and for shade intolerant species as at least 30 cm tall and less 
than 7.5 cm dbh following Ferguson and Carlson 1993. Regeneration was also 
marked as advance or subsequent, in order to be able to better predict 
establishment of regeneration following disturbance, and to better understand the 
growth of both types of regeneration. Advance regeneration was defined as 
regeneration established with at least three years prior to the last disturbance 
(harvest) year, and subsequent regeneration was defined as regeneration 
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established three years before the last disturbance (harvest) and after (Ferguson 
and Carlson 1993).  
 
A sub-sample of exact height and total age was taken for “best trees” (seedlings) 
and for randomly selected seedlings within the plot. Where numbers allowed, two 
seedlings of each species were randomly selected and sampled as “random trees”. 
 
In addition to these measurements, spatial and substrate information was 
collected during the 2001 field season in IDFdm2.  
 
2.6.1 Spatial and Substrate Measurements 
 
One out of four plots sampled (generally, one plot for every one or two polygons) 
was selected for additional measurements of substrate and spatial attributes. The 
design for this component of the sampling strategy was loosely based upon LePage 
et al. (2000), and modified for use with circular plots. The goal of this addition 
was to explore whether spatial attributes or information on substrate type could 
aid in refining the understanding of regeneration in IDFdm2. 
 
Substrate Measures 
 
In order to examine the relationship between substrate type and regeneration, 
regeneration was then tallied by height class, species, and the substrate it occurred 
on, and classified as advance or subsequent regeneration. Germinants, defined as 
less than 15 cm for shade tolerant species and less than 30 cm for shade intolerant 
species, were also tallied. Substrate measures were taken before any other 
measurements, to ensure that the substrates experienced minimal disturbance 
prior to sampling. The center regeneration plot was used regardless of whether it 
was “stocked” or not. This plot was then divided into quadrants (using cardinal 
directions), and the percent cover by different substrates was estimated for each 
quadrant. Substrates were defined as follows: 
 
1. Mineral soil – bare soil or soil with discontinuous litter cover <1 needle thick; 
2. Litter – continuous cover >1 needle thick (needles, cones, etc.); 
3. Kinnikinnick – relatively continuous cover with/without needle litter; 
4. Grass Discontinuous – discontinuous cover (scattered distribution); 
5. Grass Continuous – continuous cover; 
6. Moss – continuous moss cover; 
7. Lichen crust – continuous lichen crust; 
8. Slash – woody debris <17.5 cm; 
9. Stump – includes 10 cm radius immediately around stump; 
10. CWD – woody debris >17.5 cm; 
11. Shrub – occupied by shrubs (list by species and record average height); 
12. Rock – exposed rock; 
13. Tree – existing stem (live or dead); 
14. Organic – organic materials; and 
15. FWD – decayed slash/coarse woody debris, which still retains some structure. 
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Spatial Measures 
 
For spatial attributes, the goal was to obtain information necessary to examine the 
relationship between regeneration and canopy gaps and the response to 
silvicultural treatments such as tree removal. In particular, the goal was to look at 
the spatial arrangement of regeneration “clumps” as they occurred within the plot. 
Spatial mapping occurred within the 11.28 m radius plot used for small and large 
tree sampling (PrognosisBC calibration). Distance and bearing were taken for all 
large trees, to the front of each stem, at dbh using a Criterion laser. Distance to 
stem center could later be calculated by adding the radius of the tree to the 
distance to the front of the stem. 
 
Regeneration clumps were identified in the field using the following definition: 
 

• A minimum of 3 trees was required to be considered a clump (from 
regeneration classes 1 to 4); 

• Membership in a clump occurred if: for classes1-3, the stem was within 0.5 
m of a stem belonging to the clump; for class 4, the stem was within 1.0 m 
of a stem belonging to the clump; and 

• The shape of the clump was assumed to be ellipsoidal for the purposes of 
 measurement and plotting. 

 
The definition of small trees, as measured during the Prognosis BC calibration 
sampling component, overlaps with that of regeneration. For the purposes of 
measuring the regeneration plot (2.07 m), a regeneration tree was defined as less 
than 7.5 cm dbh. For the purposes of measuring the small tree plot (11.28 m), a 
small tree was defined as a tree with dbh between 2.0 and 7.5. When spatially 
mapping, small trees were technically regeneration as well. Since time was a 
limiting factor, small trees were not mapped. Instead, small trees located within 
regeneration clumps were considered part of that clump. All other small trees 
were mapped individually in the same manner as large trees. 
 
Distance and bearing to the center point of the clump were measured. The long 
and short axes (based on an elliptical shape) were measured to obtain the size of 
the clump, and the bearing of the long axis was taken to establish the orientation 
of the clump. To be included in sampling, the center of the clump had to be within 
the 11.28 m radius; however, it was measured to its full extent, regardless of 
whether or not it extended beyond this boundary. Within each clump, 
regeneration was tallied by species and height class, and classified as subsequent 
or advance. Where a large clump visually appeared to be composed of two distinct 
clumps (e.g. a patch of class four regeneration plus a patch of class one 
regeneration), it was sampled as two separate clumps and noted as such. 
 
Additional information on slash piles, large clumps of shrubs, wind-throw, and 
stumps was recorded as well. Large slash piles were recorded in a manner similar 
to regeneration clumps. Bearing and distance to the center of the pile were taken, 
and then width and length (based on an ellipsoidal shape) were measured, along 
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with the orientation (bearing) of the pile itself. Large clumps of shrub (generally, 
common juniper) were recorded in the same way. Both required that their center 
fell within the 11.28 m radius. Wind-throw was mapped if its point of germination 
fell within the 11.28 m radius, and its dbh was greater than or equal to 17.5 cm. For 
wind-throw, bearing and distance were taken to the origin (point of germination) 
of the tree, and then dbh, length and bearing of tree axis were measured. Stumps 
(5 cm diameter or greater) were also mapped. Distance and bearing to the center 
of the stump and dbh were recorded. Standing dead trees (dbh greater than or 
equal to 7.5 cm) were recorded for dbh and mapped using distance and bearing to 
the front of the stem. 
 

2.7 Sampling in IDFdk4 and IDFxm – 2001 in Cariboo Forest Region       
in the vicinity of Williams Lake 

 
The sampling conducted for IDFdk4 subzone was different than the general frame 
presented at the beginning of this report (Ministry of Forests and Inland Timber 
Management Ltd. 2001). 
 
The data were collected from Douglas fir leading IDFdk4 and IDFxm stands 
within the Cariboo Forest Region “as defined by the Provincial Inventory”.  
Partially cut stands at least 10 years previous to the field data collection year were 
considered for sampling. Stands that were partially cut during the observed 
growth period were excluded from the sample.  The observed growth period was 
defined as the 10 growing seasons previous to the measurement date.  A three-
year buffer was used to ensure the observed growth wasn’t confounded by the 
previous stand structure. 
 
The population was sampled using a stratified random sample without 
replacement. Both hardwoods and conifers were measured. The sample consisted 
of 50 plot clusters.  A three-point cluster was used to reduce access costs and to 
assess within stand variability. Each sample point within the cluster consisted of 
two nested fixed area plots (Figure 3). 
 
The location of the cluster within the sampled polygon was pre-determined by the 
project co-ordinator in the office.  A 50-metre plot grid was randomly dropped 
over the polygon and a random number generator was used to select the grid point 
for the bottom left sample point of the cluster.  This sample point was defined as 
the “anchor point” for the cluster.  The second sample point was located 50m on a 
bearing of 90 degrees (from true north) from the anchor point.  The third sample 
point was located 50m on a bearing of 330 degrees (from true north) from the 
second sample point.   
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Figure 3. Orientation and layout of the three-point cluster 

 
 
The two nested plots that comprised each sample point were 2 and 8 metres in 
radius.  The 2 metre radius plot sampled the regeneration and saplings (15 cm in 
height to 7.49 cm dbh), while the larger plot sampled all trees 7.5 cm dbh and 
greater. 
 
In the 2 metre radius plot all hardwoods and conifers, 2.0 to 7.49 cm dbh had the 
species attributes and dbh measured. This information was collected on both live 
and dead trees (deemed to be a live 10 years previous to the measurement date).  
Dead trees were classified using the provincial, wildlife tree classification system.  
Dead conifers described as wildlife tree class 3 were considered alive 10 years ago.  
Dead deciduous described as wildlife tree class 3 or 4 were considered alive 10 
years before the measurement date2.  Dead trees (deemed alive 10 years ago) were 
coded with a “D”.  Live trees were not coded. Also, all trees less than 2 cm dbh but 
15 cm in height or greater were tallied by species into the four height classes 
described previously in Section 2.1. 
 
The small trees measured in the 2 metre radius plot were sub-sampled for total 
height and if the trees were conifers, past five years height growth were also 
measured. Hardwoods were sub-sampled only for total height measurement. 
Sample trees had to exhibit at least 5 years height growth and the sub-sample 
consisted of three trees/species/plot according with the following rules: 
 
 

• If three trees (or less) of a particular species existed on the plot—all 
suitable trees of that species were measured. 

                                                 
2 The rationale for assuming dead trees within wildlife tree classes 3 and 4 were alive 10 
years ago came from Lee and Crites (1999) 
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• If more than three trees (of a particular species) existed, the number of 
candidate trees was divided by three and round down to find the rate of 
sampling. 

 
On the large tree plot (8 m radius) all hardwoods and conifers, 7.5 cm dbh and 
greater had species and dbh measured. This information was collected on both live 
and dead trees (deemed alive 10 years ago).  Dead conifers described as wildlife 
tree class 3 were considered alive 10 years ago.  Dead deciduous described as 
wildlife tree class 3 or 4 were considered alive 10 years ago. Diameter at breast 
height on dead trees was measured to the nearest 0.1 cm. Dead trees (deemed 
alive 10 years ago) were coded with a “D” and no code was used for live trees. 
 
Both conifers and hardwoods equal or larger than 12.5 cm dbh and having the top 
alive were sub-sampled for height, 10-year radial increment, and tree vigour. The 
sub-sample consisted of 10 trees/species/plot. The sub-sampling was conducted 
such that if 10 trees (or less) of a particular species exist on the plot—all suitable 
trees of that species were measured. If more than 10 trees (of a particular species) 
existed an adequate sample was collected from each diameter class greater than 
12.5 cm dbh. 
 
The following criteria were used to assess the vigour of each sample tree: 
 

• Full crown – required that the branches be uniformly spaced along the bole 
of the tree, branching reflects yearly growth pattern; 

• Sparse crown – required that crowns with irregular branching and or 
branch gaps are identified; i.e., branching does not follow a normal yearly 
branching pattern; 

• Pointy top – referred to a dominant leader showing growth, growth 
representing an elongated pyramid, spire like;  

• Round top – referred to a dominant leader showing reduced growth; 
growth representing short wide pyramid, rounded; and 

• Flat top – referred to a leader that was no longer indicating vertical 
growth, top growth is represented by a truncated pyramid, flattened. 

 
Finally, if the tree has both a live intact top and a full crown, the percent of live 
crown was estimated to the nearest 10%. 
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2.8 Sampling in MSdk– 2002 in Nelson Forest Region in the vicinity 
of Cranbrook 

 
 
Sampling was based on the sampling and measurement protocols described in 
Section 2.1 and documented in Hassani et al. 2002. 
 
All areas located within the MSdk biogeoclimatic subzone of the Cranbrook Forest 
District constituted the sampling frame for this project. A high proportion of 
partially harvested sites were targeted for sampling. Regardless of ownership 
status, all harvested sites that were disturbed (harvested) within the last 5-25 
years, accessible, and located within less than a two-hour drive from the forest 
district office were considered. Sampling effort focused on selecting 80% partially 
cut (selection, shelterwood, and seed tree silvicultural systems), 10% clearcut 
stands, and 10% undisturbed sites. The undisturbed sites were selected 
purposively based on similarities in site characteristics to those in partially cut 
stands, spread geographically across the area, and presenting different ranges of 
topographical characteristics such as altitude, aspect, and slope. A sample matrix 
of potential stands was set up using the Ministry of Forests Silvicultural ISIS 
(Integrated Silviculture Information System) and the inventory databases. 
 
Only small differences exist between the sampling protocol described in Section 
2.1 and the one used in the MSdk sub-zone. Established regeneration was defined 
as being at least 15 and 30 cm tall for shade tolerant and shade intolerant species, 
respectively, and less than 2.0 cm diameter outside bark at breast height of 1.3 m 
above ground (dbh). A sub-sample of exact height and total age was taken for 
“best trees” (seedlings) and for randomly selected seedlings within the plot. Where 
numbers allowed, two seedlings of each species were randomly selected and 
sampled as “random trees”. 
 
 
3 PrognosisBC Database 
 
In the construction of this database, all field cards and electronic files were 
retrieved, systematized, and temporarily stored in Faculty of Forestry at UBC for 
future use. Field cards were grouped by field season and polygon sampled and 
consistently labeled such that any retrieval would be easy and consistent with the 
electronic stored information. The label “Polygon” that appears on the envelopes 
used for storing the field cards don’t necessarily refer to the term polygon used in 
the MoF forest cover maps, but to the opening or block where those particular 
plots were located. Where available (most of the cases), mapsheet, opening and 
forest polygon information were labeled on the envelopes used for storing the field 
cards. 
 
In order to create a Microsoft Access v6 database, a unique identification number 
was assigned to each plot. The initial step in putting together all the data collected 
during the 1998 – 2002 field seasons was to create separate Microsoft Excel files 
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with Plot Summary information, Regeneration information, Small Trees 
information, Large Trees information, Vegetation information, and Notes 
information. Also, for the information that was particular to a sampled sub-zone, 
individual files were created as Stump information, Spatial Information, etc. After 
these files were created and checked for errors and the terminology and existent 
codes were made consistent between the field seasons, the Access Database was 
created and each table has as a common field the unique plot identifier (ID).  
 

3.1 Plot Summary Table 
 
A total of 1038 plots were sampled during 5 years of field season and across eight 
BEC (BC biogeoclimatic ecological classification system) sub-zones. A total of 18 
variables (columns) contain general information as location, year of disturbance, 
sub-zone, site series, topography, silvicultural treatments used, etc. These 
variables, along with their characteristics follow. 
 
 
ID: represents the unique identifier for each plot 
Region: Forest Region or vicinity from where data was collected 
Sample Year: Year of field sampling, when data was collected  
Mapsheet: Mapsheet number 
Polygon: Polygon number from the forest cover maps 
Location: Location of the plot – closest creek, road, etc. 
Block: specific ordinal identifier of the polygon/opening 
Plot: specific ordinal identifier within the polygon/opening 
Disturb Year: year of disturbance (harvesting); NAT – natural, not disturbed 
YSD: Time since disturbance; 200 – no disturbance 
BEC subzone: Sub-zone. Sampling was done in eight subzones from which 
                              IDFxm only a very small number of plots were sampled. 
 
  ICHmw2 – Interior Cedar Hemlock, moist warm 2. 
  IDFdk1 – Interior Douglas Fir, dry cool 1 
  IDFdk2 – Interior Douglas Fir, dry cool 2 
  IDFdk3 – Interior Douglas Fir, dry cool 3 
  IDFdk4 – Interior Douglas Fir, dry cool 4 
  IDFdm2 – Interior Douglas Fir, dry mild 2 
  IDFxm – Interior Douglas Fir, xeric mild 
  MSdk – Mountain Spruce, dry cool 
 
Site series: BEC site series 
Aspect: Aspect in °; F – no discernible aspect 
Elevation: Elevation in m 
Slope: Slope in %, exact number or range of values 
Slope pos: Plot slope position 
  CR – crest 
  DP – depression 
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  FL – flat 
  LO – lower slope 
  MD – middle slope 
  UP – upper slope 
  PL – plateau 
  TO – toe 
  TR - terrace 
Silvic System: Silvicultural system employed for harvesting (subjective estimate) 
  CC – clear-cut 
  GS – group selection 
  NAT – undisturbed 
  RS – reserves 
  SALVAGE – salvage operation 
  SH – shelterwood 
  SL – selection 
  ST – seed tree 
  STCT – strip cut 
  PL – planted; H – high; L – low 
Site Prep: Site preparation after harvesting 
  BR – brushed 
  BU – burned 
  GR – grapping 
  ME – mechanical 
 

3.2 Vegetation Table 
 
Site classification involved description of the vegetation cover in terms of species 
composition and percent cover of each species, or at least information regarding 
presence of a certain species. This information was considered useful and 
introduced in the database. Vegetation cover is partitioned in several layers: tree 
cover, shrubs, herbs, and mosses and lichens. The variables that define Vegetation 
Table are defined as follows: 
 
ID: represents the unique identifier for each plot 
Region: Forest Region or vicinity from where data was collected 
Sample Year: Year of field sampling, when data was collected  
BEC subzone: Sub-zone. Sampling was done in eight zones from which IDFxm  
                              only a very small number of plots were sampled. 
Mapsheet: Mapsheet number 
Polygon: Polygon number from the forest cover maps 
Location: Location of the plot – closest creek, road, etc. 
Block: specific ordinal identifier of the polygon/opening 
Plot: specific ordinal identifier within the polygon/opening 
Disturb Year: year of disturbance (harvesting); NAT – natural, not disturbed 
YSD: Time since disturbance; 200 – no disturbance 
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Shrubs: Species in the shrub layer (sometimes includes regeneration of tree  
    species) – Latin name 
SPresence/%cover: Yes – if present or % of the plot occupied by shrub species 
Herbs: Species in the herbs layer – Latin name 
Presence/%cover: Yes – if present or % of the plot occupied by herb species 
Moss/Lichens: Species in the moss/lichen layer – Latin name 
Presence/%cover: Yes – if present or % of the plot occupied by moss/lichen  
     species 
Trees: Species in the tree layer – Latin name 
Presence/%Cover: Yes – if present or % of the plot occupied by tree species 
 
 

3.3 Regeneration Tables 
 
Several tables containing information regarding regeneration were produced. 
More than one tables was produced because the regeneration sub-population was 
sampled in more than one sub-plot and also sub-samples were taken for “best 
trees” and “random trees”, which made the creation of only one regeneration table 
not impossible but unnecessarily complicated. These tables are: Regeneration 
Table, Best Trees Table, Random Trees Table, IDFdk3 Stocking Table. 
 
 
3.3.1 Regeneration Table    
 
Because of the fact that sampling was carried out over five years by different 
organizations and different crews, the number of regeneration trees per species 
and per height class in each sub-plot appears summarized twice. The variables 
that constitute this table are: 
 
ID: represents the unique identifier for each plot 
Region: Forest Region or vicinity from where data was collected 
Sample Year: Year of field sampling, when data was collected   
BEC subzone: Sub-zone. Sampling was done in eight zones from which IDFxm 
                              only a very small number of plots were sampled. 
Block: specific ordinal identifier of the polygon/opening 
Plot: specific ordinal identifier within the polygon/opening 
Sub-plot: regeneration plot (C) and the four satellite plots located on the cardinal  
                    directions  - north (N), east (E), south (S), and west (W)   
Species: regeneration tree species present 
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Table 1. Species abbreviations 

Abr Species Latin name Abr Species Latin name 
Act Cottonwood Populus balsamifera Lw Western larch Larix occidentalis 
At Trembling aspen Populus tremuloides Md Douglas maple Acer glabrum 
Bg Grand fir Abies grandis Pl Lodgepole pine Pinus contorta 
Bl Subalpine fir Abies lasiocarpa Pw White pine Pinus monticola 
Cw Red-cedar Thuja plicata Py Ponderosa pine Pinus ponderosa 
Ep Paper birch Betula papyrifera Rj Rocky Mountain juniper Juniperus scopulina 
Fd Douglas-fir Pseudotsuga menziesii Sx Hybrid spruce Picea engelmanni x glauca 
Hw Hemlock Tsuga heterophylla Tx Western Yew Taxus brevifolia 
Jr Common juniper Juniperus communis Wl Willow Salix sp. 

 
HT Class Count: count of trees in an individual height class by species 
HT Class 1: count of regeneration trees under 49.99 cm in height 
HT Class 2: count of regeneration trees between 50 cm and 99.9 cm in height 
HT Class 3: count of regeneration trees between 100 cm and 129.99 cm in height 
HT Class 4: count of regeneration trees over 130 cm in height 
Planting code: 1 or "." - natural; 0-planted 
Skid road: 0 – no skid road; 1- yes skid road  
 
 
Expansion factor code: Code that indicates the expansion factor, how many  
    trees per hectare is representing one tree from that plot 

Expansion factor = Basal Area plot (m2)/10000; for 
trees in IDFdk3 subzone, due to the variable radius 
plot used, the exact number of stems per hectare is 
provided instead.  

 
Table 2 presents a synopsis with the different plots used during all sampling 
seasons and the corresponding expansion factors. 
 

Table 2. Expansion Factor Codes 

Expansion Code Radius (m) Area (m2) Expansion Factor (Trees/ha) 
1 2 12.56637 795.7747 
2 2.07 13.46141 742.8642 
3 3.99 50.01447 199.9421 
4 5.64 99.93281 100.0672 
5 8 201.0619 49.73592 
6 11.28 399.7312 25.01681 

 
3.3.2 Regeneration Best Trees Table 
 
The sub-sample of the regeneration trees taken generally from the center 
regeneration plot according to the protocol described in Section 2.1 were 
separately grouped in this table. In most of the cases best trees were sub-sampled 
from the regeneration center plot. In IDFdk1 and IDFdk2, best trees were 
sometimes sub-sampled from satellite plots as well. Variables that define Best 
Trees Table are: 
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ID: represents the unique identifier for each plot 
Region: Forest Region or vicinity from where data was collected 
Sample Year: Year of field sampling, when data was collected   
BEC subzone: Sub-zone. Sampling was done in eight zones from which IDFxm  
                              only a very small number of plots were sampled. 
Block: specific ordinal identifier of the polygon/opening 
Plot: specific ordinal identifier within the polygon/opening 
Sub-plot: regeneration plot (C) and the four satellite plots located on the cardinal  
                     directions  - north (N), east (E), south (S), and west (W)   
Species: best tree species sampled 
HT Class: height class as defined in Section 2.1 
HT (m): total height in m 
Age: total age 
DBH: diameter at breast height in cm if greater or equal with 2.0 cm 
Expansion factor code: expansion factor code, conform Table 2 
Notes: notes regarding position, health condition, etc 
Codes used in this column are further described: 
 Ae – animal damage/browse 
 Sc – scar 
 Ca – canker 
 Cr – crook 
 Fk – fork 
 Mt – missing top 
 Mu – multiple leaders 
 Sw – sweep 
 Le – lean 
 Ld – logging damage 
 Dt – dead top 
 WGR – western gall rust 
 ST – followed by a number indicates that the tree is located in a regeneration  
          clump (# indicates the clump number) 
 
3.3.3 Regeneration Random Trees Table 
 
The sub-sample of the random regeneration trees was taken from the center 
regeneration plot during 2001 and 2002 field seasons in IDFmd2 and ICHmw2 
were separately grouped in this table. Variables that define Random Trees Table 
are: 
 
ID: represents the unique identifier for each plot 
Region: Forest Region or vicinity from where data was collected 
Sample Year: Year of field sampling, when data was collected   
BEC subzone: Sub-zone. Sampling was done in eight zones from which IDFxm 
                              only a very small number of plots were sampled. 
Block: specific ordinal identifier of the polygon/opening 
Plot: specific ordinal identifier within the polygon/opening 
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Sub-plot: regeneration plot (C) and the four satellite plots located on the cardinal  
                    directions  - north (N), east (E), south (S), and west (W)   
Species: best tree species sampled 
HT Class: height class as defined in Section 2.1 
HT (m): total height in m 
Age: total age 
DBH: diameter at breast height in cm if greater or equal with 2.0 cm 
Expansion factor code: expansion factor code, conform Table 2 
Notes: notes regarding position, health condition, etc 
Codes used in this column are described in Section 3.3.2 
 
3.3.4 IDFdk3 Stocking Table 
 
The sampling protocol for IDFdk3 didn’t allow for a full account of regeneration 
trees in the satellite plots. Instead, only an indicator variable was used to 
acknowledge whether the satellite plot was stocked (at least on regeneration tree) 
or not. The variables that define this table are presented next: 
 
ID: represents the unique identifier for each plot 
Block: specific ordinal identifier of the polygon/opening 
Plot: specific ordinal identifier within the polygon/opening 
 
Sub-plot: regeneration plot (C) and the four satellite plots located on the cardinal  
                    directions  - north (N), east (E), south (S), and west (W)   
Stockability: 1 – plot stocked; 0 – plot not stocked  
Expansion code: expansion factor code, refer to Table 2 
 

3.4 Small Trees Table 
 
One table containing information about trees with dbh between 2.0 cm and 7.49 
cm was produced by aggregating the similar information from each sampling sub-
zone and field season. The variables that define this table are presented below. 
 
ID: represents the unique identifier for each plot 
Block: specific ordinal identifier of the polygon/opening 
Plot: specific ordinal identifier within the polygon/opening 
Tree no: specific ordinal identifier of the tree within the plot 
Species: species code, refer to Table 1 
DBH: diameter at breast height, in cm 
Height: total height, in m 
Expansion code: expansion factor code, refer to Table 2 
5YRS Increm: five years height growth, not considering the season when the  
       sample was taken  
BA Tree: basal area of the tree, in m2; BA = π * dbh2/40000, where dbh is in cm 
Age: total age of the tree, in years (for ICHmw2 –1998) 
Bearing: the orientation of the tree, taken from the center plot, in degrees. 
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Distance: distance from the plot center to the front of the tree, in m. 
Notes: notes regarding position, health condition, etc. 
 

3.5 Large Trees Table 
 
A table containing information about trees with dbh equal or greater than 7.5 cm 
was produced by aggregating the similar information from each sampling sub-
zone and field season. The variables that define this table are presented below. 
 
ID: represents the unique identifier for each plot 
Block: specific ordinal identifier of the polygon/opening 
Plot: specific ordinal identifier within the polygon/opening 
Tree no: specific ordinal identifier of the tree within the plot 
Species: species code, presented in Table 1 
DBH: diameter at breast height, in cm 
Height: total height, in m 
Expansion code: expansion factor code, refer to Table 2 
Condition: 1 or D – dead; 0 - live 
BA Tree: basal area of the tree, in m2; BA = π * dbh2/40000, where dbh is in cm 
Age: age at DBH, in years (for ICHmw2 –1998) 
Bearing: the orientation of the tree, taken from the center plot, in degrees. 
Distance: distance from the plot center to the front of the tree, in m. 
Notes: notes regarding position, health condition, etc. 
 

3.6 Other Tables 
 
During the five years, the general sampling frame was modified in that sub-zone 
data sometimes contained additional information. This information was grouped 
in separate tables that are described in the next subsections. 
 
3.6.1 ICHmw2 1998 Stumps Table  
 
Information about stumps was collected in ICHmw2 sub-zone in 1998 field 
season, in an attempt to do stand reconstruction. The variables that describe this 
table are presented below: 
 
ID: represents the unique identifier for each plot 
Block: specific ordinal identifier of the polygon/opening 
Plot: specific ordinal identifier within the polygon/opening 
Species: species code, presented in Table 1 
Height: total height, in m 
Top_diam: diameter at the top of the stump, calculated as an average of two  
  perpendicular diameters, in cm 
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DBH-calculated: diameter at breast height (cm) of the tree that was removed  
and left the stump with a certain height and dbh.  Calculations 
were based on Demaerschalk and Omule (1978) 

BA Stump: basal area of the stump, in m2;  
                       BA = π * dbh2/40000, where dbh is in cm  
Expansion code: expansion factor code, refer to Table 2 
BA/Plot_Stumps: basal area of the stumps per plot, in m2 
BA/HA_Stumps: basal area of the stumps per hectare, in m2 
 
 
3.6.2 ICHmw2 1998 Increment Cores Table 
 
In ICHmw2 sub-zone, during the 1998 field season, the sampled large trees were 
also cored and the length of each 5 years increment was measured, as described in 
Section 2.2.  
 
ID: represents the unique identifier for each plot 
Block: specific ordinal identifier of the polygon/opening 
Plot: specific ordinal identifier within the polygon/opening 
Species: species code, presented in Table 1 
DBH: diameter at breast height, in cm 
Height: total height, in m 
Age: age at DBH, in years 
Expansion code: expansion factor code, refer to Table 2 
Condition: 1 – dead; 0 - live 
5yr_incr: last 5 years increment, from bark, in mm 
Approximate age: indicator 1 – exact age, 0 – rotten pith, only approximate age 
 
3.6.3 IDFdm2 Plot Extra Information Table 
 
Plot information for IDFdm2 collected in 2001 had more information that the 
most common one presented in Section 3.1. These additional data were organized 
in a separate table and the variables that define this table are presented next: 
 
ID: represents the unique identifier for each plot 
Region: Forest Region or vicinity from where data was collected 
Sample Year: Year of field sampling, when data was collected  
Mapsheet: Mapsheet number 
Polygon: Polygon number from the forest cover maps 
Block: specific ordinal identifier of the polygon/opening 
Plot: specific ordinal identifier within the polygon/opening 
Latitude: latitude of the plot center in degrees, minutes and seconds 
Longitude: longitude of the plot center in degrees, minutes and seconds 
Site Prep2: site preparations, other than the ones presented in Section 3.1 
 CHAIN – chain 
 DISC – disc trenching 
 EXCAV – excavation 
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 LAND – burned landing 
 POST –  
 TRAIL –  
Cattle: presence of cattle evidence (browsing, trampling, etc) 
 H – high 
 M – moderate 
Plant: planting Y – yes 
Other Silv: other silvicultural treatments applied 
 BR – brushing 
 JS – juvenile spacing 

XMAS – Christmas trees harvest 
Other Silv2: other silvicultural treatments applied MA – mechanical brushing 
Year: year when the silvicultural treatment was applied 
OM: presence of organic matter N – no; Y – yes (thin, sparse) 
Spatial: whether spatial information was collected or not Y – yes 
Substrate: whether substrate information was collected or not Y – yes 
 
 
3.6.4 IDFdm2 Spatial Information Table 
 
Spatial information collected in IDFdm2 during the 2001 field season was 
organized in a separate table and the variables that define this table are presented 
next: 
 
ID: represents the unique identifier for each plot 
Region: Forest Region or vicinity from where data was collected 
Sample Year: Year of field sampling, when data was collected  
Mapsheet: Mapsheet number 
Polygon: Polygon number from the forest cover maps 
Block: specific ordinal identifier of the polygon/opening 
Plot: specific ordinal identifier within the polygon/opening 
Type: defines for what class of objects the spatial information was collected for 
 Cl – clump of regeneration trees 
 St – stump 
 Sd – standing dead tree 
 Sl – slash pile 
 Wi – wind-throw 
 Dt – tree with dead or missing top  
No.: ordinal number by type for each object in the plot 
Distance: distance from the plot center to the center of the object (for trees, the  
         front of the tree) 
Bearing: bearing in degrees 
DBH: diameter at breast height in cm, for trees 
Length: for clumps, slash piles, wind-throws, the length of the long axis, in m 
Width: for clumps, slash piles, wind-throws, the length of the short axis, in m 
Axis: bearing of the long axis for clumps, slash piles, and wind-throws 
Species: tree species 
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S/A: subsequent (S) or advance (A) regeneration 
HT Class 1: count of regeneration trees under 49.99 cm in height 
HT Class 2: count of regeneration trees between 50 cm and 99.9 cm in height 
HT Class 3: count of regeneration trees between 100 cm and 129.99 cm in height 
HT Class 4: count of regeneration trees over 130 cm in height 
Notes: notes regarding position, health condition, etc. 
 
3.6.5 IDFdm2 Substrate Information Table 
 
Substrate information collected in IDFdm2 during the 2001 field season was 
organized in a separate table and the variables that define this table are presented 
next: 
 
ID: represents the unique identifier for each plot 
Region: Forest Region or vicinity from where data was collected 
Sample Year: Year of field sampling, when data was collected  
Mapsheet: Mapsheet number 
Polygon: Polygon number from the forest cover maps 
Block: specific ordinal identifier of the polygon/opening 
Plot: specific ordinal identifier within the polygon/opening 
Quad: each plot was divided in four quadrants, 1, 2, 3, 4 
Substrate: as defined in Section 2.6.1 
Avrg Ht: average height of the substrate (for shrub and slash), in cm 
Percent: percent of the quadrant occupied by the substrate 
Species: tree species present in the substrate 
S/A: subsequent (S) or advance (A) regeneration 
Germinants: count of the number of germinants present 
HT Class 1: count of regeneration trees under 49.99 cm in height 
HT Class 2: count of regeneration trees between 50 cm and 99.9 cm in height 
HT Class 3: count of regeneration trees between 100 cm and 129.99 cm in height 
HT Class 4: count of regeneration trees over 130 cm in height 
Notes: notes regarding position, health condition, etc. 
 
3.6.6 IDFdk4 Large Trees Sub-sample Table 
 
Several information regarding large trees in the IDFdk4 sub-zone were not 
introduced in the Large Tree Table. This particular information regarding crown 
shape, vigor and 10 years diameter growth increment were summarized in another 
table and the variables that define this table are presented below: 
 
ID: represents the unique identifier for each plot 
Region: Forest Region or vicinity from where data was collected 
Sample Year: Year of field sampling, when data was collected  
Mapsheet: Mapsheet number 
Polygon: Polygon number from the forest cover maps 
Block: specific ordinal identifier of the polygon/opening 
Plot: specific ordinal identifier within the polygon/opening 
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Tree no: number of sampled tree 
Species: tree species 
DBH: diameter at breast height in cm 
Condition: dead (D, D+) 
Height: total height in m 
Full Crown: weather the crown is full (Y) or not (N), as defined in Section 2.7 
Sparse crown: weather the crown is sparse (Y) or not (N), as defined in  
                               Section 2.7 
Pointy crown: weather the crown is pointy (Y) or not (N), as defined in  
                              Section 2.7 
Round Crown: weather the crown is round (Y) or not (N), as defined in  
                               Section 2.7 
Flat crown: weather the crown is flat (Y) or not (N), as defined in Section 2.7 
% Crown Live: percent of live crown for threes with a live intact top and full  
         crown 
10yr_radial: measurement for past 10 year radial increment, in mm. 
 
 
3.6.7 Expansion Factor Codes Table 
 
A table reproducing Table 2 (page 17) was also introduced in the database.  
 
3.6.8 Tree Species Code Table 
 
A table reproducing Table 1 (page 17) was also introduced in the database.  
 
3.6.9 Vegetation Latin/Common Name Table 
 
A table similar with Table 1, but where abbreviation was replaced by the common 
name of the plant was also introduced in the database. 
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