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Introduction
A silviculture survey simulator is being constructed by Craig Farnden, a PhD candidate at the
University of British Columbia, for the purpose of developing and testing innovative
regeneration standards used in planning and implementing concepts of Sustainable Forest
Management. A key component of the simulator is a module to generate stem mapped
populations of juvenile trees, at the scale of operational cutblocks, that adequately represent real
world conditions. Data is required to calibrate the algorithms used to generate these maps. Sub-
models requiring work include those controlling tree spatial distributions, height and diameter
distributions, and tree allometry based on local competitive conditions.
Three sources of stem mapped data are being investigated:

• existing stem maps in young spruce-aspen stands, mainly from research installations
including BC Ministry of Forests trials and Western Boreal Growth & Yield Cooperative
plots (these are limited in quantity)

• interpretation of existing 70 mm aerial photography originally targeted to replace
silviculture surveys in young stands

• new stem mapping of targeted stands to fill data gaps left by other sources
The purpose of this report is to describe the results of a project to collect data from new stem
maps.

Site and Plot Location
Stem mapping was completed  in September 2007 on four large plots in a mixedwood stand
south of Dawson Creek, and on seven smaller deciduous plots at four locations elsewhere in the
general region (see Figure 1). Detailed driving directions can be found in Appendix 1.
All sites were selected based on field reconnaissance from a list of candidates provided by
Richard Kabzems (BC Ministry of Forests and Range) and Walter Fister (BC Timber Sales).
Two types of stands were being sought: stands with an even-aged mixture of spruce and aspen
and stands that were more-or-less pure deciduous. The target age was roughly 15 years.
Mixedwood stands were particularly uncommon, and only a single good candidate was found.
This stand, harvested in 1988-89, was originally slated to be regenerated to a sucker stand of
aspen. Portions of the block at either end were also planted to spruce in June of 1989, stemming
from a situation where the Ministry of Forests had excess trees left over from planting other
units. The result was a stratified stand with an 8 m aspen canopy overtopping shorter spruce.
Where the aspen canopy was sparse, the spruce were thriving with heights up to 6 m. In portions
where the aspen canopy was particularly dense, a large portion of the spruce had been killed and
the remainder were typically less than 1 m tall. Four plots were subjectively selected from a set
of six candidates on predominantly mesic sites to cover a range of aspen canopy densities
(Figure 2).
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Figure 1. Location of stands used for stem mapping exercise. The stand
labeled “B” contains the four large mixedwood stem maps, the other
stands contain smaller deciduous stem map plots.

The smaller auxiliary deciduous plots were selected to match closely the stand height of the
larger mixedwood plots, and to encompass a range of aspen canopy density conditions. A
maximum of two plots were selected in any one stand, and stands were selected to obtain a wide
geographic spread.

Mixedwood Plot Layout and Measurements
The large mixedwood plots are circular in shape with a total area of 908 m2 (17 m radius). Plots
are nested, with a 9 m radius main plot and an additional 8 m of measured buffer. This plot size
was selected based on obtaining at least 40 spruce in the main plot, with a buffer width roughly
equal to the height of the dominant overstorey trees. Plot boundaries were established using a
sonic distance measuring device (Vertex hypsometer) and marked on the ground with spray
paint. All trees to be measured were then labeled with numbered paper tags, and the plots were
brushed and pruned to improve sight lines from plot center to all trees. Tree positions were
mapped by measuring bearing and distance from plot center using a laser distance measuring
device (Laser Tech Inc. Impulse or Forest Pro) in tandem with a Mapstar digital compass.
Measured tree attributes varied by species, height and location (main plot versus buffer) as listed
in Tables 1 & 2. For inclusion in the tally, conifers needed to be 30 cm tall or greater in the main
plot, and 1.3 m or greater in the buffer. Deciduous trees needed to be greater than 1.3 m in height
in the main plot, and greater than 1 cm dbh in the buffer. Deciduous sample trees in the main plot
were selected randomly, 4 from each of a set of 10 height-based strata. Crown radii for the
deciduous sample trees were measured as the longest branch in each of four quadrants centered
on the cardinal directions.
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Figure 2. Map of cutblock near One Island Lake Provincial Park (site B) containing the four large mixedwood stem
maps. Plots B3 and B5 were not used.

Table 1. Measured attributes by species and plot location.

Main Plot Buffer

Conifers Deciduous Alder/
Willow Clumps Conifers Deciduous Alder/

Willow Clumps
Species      

Height (m)  40 sample trees
DBH (cm)    

Condition Code  
Breast Height Age 

Total Age 
3-Year Height Incr. 

Height to Live Crown 40 sample trees
Crown Radii 40 sample trees

Clump Stem Count  
Clump Height  
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Table 2: List of condition codes

Code Description

1 Dominant or co-dominant position with healthy, vigorous crown

2 Intermediate tree with healthy crown, or dom/co-dom with weak crown.

3 Suppressed tree with relatively strong crown or intermediate with weak crown

4 Any tree with very weak crown, particularly those that are near light
compensation points or obviously declining in health.

Table 3. Plot Attributes
Plot Lat. Long. Elev. (m) Main Plot

Radius (m)
Full Plot

Radius (m) BEC Harvest
Date

Number
of Trees

B1 55º20’28.8”N 120º20’55.0”E 921 9.0 17.0 BWBSmw1 01 1988-89 1350
B2 55º20’32.0”N 120º20’59.6”E 916 9.0 17.0 BWBSmw1 01 1988-89 2211
B4 55º20’21.6”N 120º20’13.3”E 902 9.0 17.0 BWBSmw1 01 1988-89 1590
B6 55º20’45.1”N 120º20’55.6”E 895 9.0 17.0 BWBSmw1 05 1988-89 898
C1 55º27’46.4”N 120º12’34.0”E 888 3.4 7.4 BWBSmw1 01 202
C2 55º27’58.6”N 120º12’36.9”E 889 4.0 8.0 BWBSmw1 01 206
E1 55º30’33.0”N 120º35’46.6”E 854 3.3 7.3 BWBSmw1 01 196
E2 55º30’27.9”N 120º35’27.9”E 850 2.6 6.6 BWBSmw1 03 254
F1 55º31’53.3”N 120º40’46.9”E 932 2.2 6.2 BWBSmw1 01 226
F2 55º31’49.1”N 120º40’46.3”E 927 4.0 8.0 BWBSmw1 05 217
G1 56º07’43.0”N 121º10’05.0”E 669 3.1 7.1 BWBSmw1 05 180

Deciduous Plot Layout and Measurements
The auxiliary deciduous plots have a main plot radius selected to encompass approximately 40
trees from the main canopy layer, surrounded by a measured buffer of an additional 4 m. All
attributes were measured as for the large mixedwood plots (Table 1). Plot attributes are listed in
Table 3.

Plot Data
Plot data was either entered into a handheld data logger in the field or recorded on field forms.
Data from paper forms was entered twice into Excel spreadsheets by different individuals, and
discrepancies between the two files were flagged for error checks. All data is stored in the Excel
.xls format:

B1.xls B2.xls
B3.xls B4.xls
B1 Sample Trees.xls B2 Sample Trees.xls
B3 Sample Trees.xls B4 Sample Trees.xls
Extra Plots.xls

Photos from the mixedwood stem maps can be found in Figure 3. Stem maps for the mixedwood
plots can be found in Figure 4, and for the smaller deciduous plots in Figure 5.
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B1     B2

B4     B6
Figure 3. Photos from mixedwood stem map plots.
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Figure 4. Large mixedwood stem maps developed in the stand near One Island Lake Provincial Park (site “B”).
Trees (individual circles) are mapped by x-y coordinates in metres from a zero origin at the plot centre. Circle sizes
are scaled to tree DBH.
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Figure 5. Small deciduous tree stem maps developed in various stands (sites C, E, F and G)). Trees (individual
circles) are mapped by x-y coordinates in metres from a zero origin at the plot centre. Circle sizes are scaled to tree
DBH. Trees are mostly aspen with the occasional cottonwood.
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Appendix 1. Driving Directions

Site B
Proceed south on Hwy 2 from Dawson Creek. South of Pouce Coupe, there is a long straight
stretch on Hwy 2 (approximately 17 km). At the very end of the straight stretch, turn right onto
the Heritage Highway. After approx. 10.5 km, turn right onto the road to One Island Lake
Provincial Park. You'll hit the Kiskatinaw River at about 14.5 km, and a major junction in a large
clearing after another 4.5 km. Turn right and go 1.5 km. The block is on your right.
Site C
Proceed south on Hwy 2 from Dawson Creek. South of Pouce Coupe, there is a long straight
stretch on Hwy 2 (approximately 17 km). At the very end of the straight stretch, turn right onto
the Heritage Highway. After 7.6 km, turn right onto 187 Road which leaves the highway part
way into a 90º left turn. Proceed straight for 5.0 km (with a jog to the right at 3.4 km), then
follow a right turn and proceed for 2.4 km. The block is on your right.
Site E
From Dawson Creek, proceed west on Hwy 97 approximately 22 km and turn left onto the
Heritage Highway. After a further 32.8 km, turn left onto the old highway, then immediately left
again on the Halfmoon Road. At 1.0 km, go left again, and at 4.3 km, turn right. Proceed a
further 7.3 km. The block is on your left.
Site F
From Dawson Creek, proceed west on Hwy 97 approximately 22 km and turn left onto the
Heritage Highway. After a further 32.8 km, turn left onto the old highway, then immediately left
again on the Halfmoon Road. At 1.0 km, go left again, and at 4.3 km, turn right. Proceed a
further 600 m. The block is on your right.
Site G
From Chetwynd, proceed north on Highway 29 for 3.6 km and turn right angling down the hill
onto the Jackfish Lake Road. Approximately 42 km from the highway, the road crosses the
railway tracks then makes a sharp right turn. Following a sharp left turn through farm fields,
there will be a junction at approximately km 48. Turn right. Approximately 5.5 km from the
junction, turn left, then right after a further 1.7 km. In another 3.3 km, go left for 1.6 km, then
right for 1.6 km, then left for 800 m. Enter the well site on the right and park.


