info@fpinnovations.ca
www.fpinnovations.ca

FOREST FUEL CHARACTERIZATION AT
THE QUESNEL AIRPORT
(FUEL MANAGEMENT TREATMENT UNIT 14A)
COLLECTING FOREST STAND DATA AS INPUTS
TO FUEL MANAGEMENT TOOLS

Steven Hvenegaard, Researcher, Wildfire Operations
Brandon MacKinnon, Researcher, Wildfire Operations
Marian Marinescu, Researcher, Fibre Supply

May 2020

This report is not restricted.

ABSTRACT:
The City of Quesnel has applied an innovative selective harvesting technique in a mature
Douglas-fir forest stand with the objectives of maintaining biodiversity and reducing fuelload buildup and consequent wildfire threat. FPInnovations researchers monitored and
documented the harvesting operations and measured machine productivity to evaluate the
cost-effectiveness of the operation.
To support the assessment of fuel-load reduction, FPInnovations’ Wildfire Operations group
conducted fuel-sampling activities to produce a pre-harvest forest fuel inventory. The
inventory data were converted to formats to be applied in two fuel-management tools: a
photo guide of the pre-treatment fuel environment and a dataset that can be input to
FuelCalcBC.
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BACKGROUND
Study site location
The Community Wildfire Protection Plan developed for the City of Quesnel prioritized areas of hazardous
forest fuels that pose a wildfire threat to values in the community. Fuel Management Treatment Unit
(FMTU) 14A was identified as a high priority area (Figure 1).

Figure 1. This 29-ha parcel is adjacent to the Quesnel Airport to the northeast with residential and industrial
structures to the southeast. The locations of sampling plots are indicated on the photo.

Fuel treatment prescription
The fuel management prescription for FMTU 14A called for retention of large conifers (>40 cm diameter at
breast height {DBH}) and removal of a component of remaining stems. Harvesting guidelines were
prescribed to increase crown spacing and to maintain biodiversity and forest health.
Hand crews using small machinery were prescribed for cleanup and disposal of surface fuel, live tree
spacing, removal of unhealthy stems, and pruning of stems.

OBJECTIVES
FPInnovations researchers collaborated on this project with a two-pronged research approach. Firstly, the
Forestry group measured machine productivity and analyzed the overall cost of the harvesting operations.
Secondly, the Wildfire Operations group supported the research project through forest stand
characterization, which included fuel sampling with data compilation and conversion of data to practical
tools that can be used by fuels managers.
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This report will focus on the research objectives, methods, and deliverables related to forest stand
characterization. Other research findings, including harvesting methods and productivity, will be presented
in a separate report.
The specific objectives of this project were as follows:
•
•
•

Inventory forest fuels in FMTU 14A.
Develop datasets representative of this forest stand that can be input to FuelCalcBC
Develop a photo guide to present a visualization of the forest environment with associated
quantified stand characteristics and fuel loading.

METHODS
Forest stand and fuel inventory
Forest fuel sampling activities were conducted during the last week of September 2019.
Overstory percentages were calculated from fixed-area tree-plot surveys and based on the number of each
species and total number of trees at each site. Overstory and understory stems were sampled within an
11.28 m plot radius by measuring the diameter at breast height, height, and crown base height. In areas of
abundant understory stems (less than 9 cm DBH) sampling was conducted in a fixed-area plot with a 3.57
m radius.
From the plot centre of the same fixed-area tree-plot, four 25 metre transects were established and the line
intersect method was used to inventory downed woody debris.
Crown fuel load values displayed in Appendix 2 were generated using the sum of the branches and foliage
calculations developed by Lambert et al. (2005) and Ung et al. (2008). The resulting fuel load is reported in
kilograms per square metre. It should be noted that, with the inclusion of all branches in these calculations,
this represents the total loading of all biomass in the canopy layer but overestimates the volume of crown
fuel available for consumption. FuelCalcBC generates the volume of available crown fuel by including only
the loading of tree foliage and 50% of the tree’s twig mass (0 - .62 cm diameter). Canopy closure values
were generated by FuelCalcBC.

Photo guide development
Photos and inventory data from nine sampling plots in FMTU 14A were used to compile a photo guide for
this area. The structure of this photo guide was based on previous photo guides developed for BC Wildfire
Service (Government of British Columbia, n.d.-a). These photo guides provide a visualization of the fuel
environment with quantified loading of components in each fuel layer. The guide developed for FMTU 14A
will serve as a building block for expansion to other fuel complexes and will act as a reference for future
vegetation management projects.
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FuelCalcBC dataset compilation
Reinhardt et al. (2006) presents FuelCalc as a fuel management tool which allows users to input forest stand
characteristics with ground and surface fuel load data to determine the resultant canopy and surface fuel
loads produced through different harvesting activities and prescriptions. Users can manually adjust
prescription parameters to determine if objectives for fuel reduction and resultant debris loadings will be
achieved.
Lutes (2020) provides operational guidance for using FuelCalc. FuelCalcBC (Government of British Columbia,
n.d.-b). is a modified version of FuelCalc which incorporates size classification units used in Canada and a
variant for determining crown bulk density. A description of FuelCalcBC can be found in the user’s manual
downloaded from the BC Wildfire Service website. The applicable steps required for manipulating data to a
format usable in FuelCalcBC are provided in Appendix A.

Post-harvest fuel inventory
In October 2019, harvesting operations were conducted to achieve a “thinning from below” treatment
which targets smaller stems and retains larger, mature stems. The baseline dataset established by the preharvest sampling will serve as a comparison for future fuel inventories to compare fuel loading and evaluate
the effectiveness of fuel treatments.
A post-harvest fuel inventory will follow the same fuel sampling methods. Post-harvest results will be
compared with pre-harvest inventory to evaluate changes in the forest stand and fuel loading.
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RESULTS
Forest stand summary
This treatment area is situated within the Sub-Boreal Spruce biogeoclimatic zone (Simon Fraser University,
2007). The stand comprised Douglas-fir as the predominant species in the overstory stems (greater than 9
cm DBH), with minor components of hybrid spruce, lodgepole pine, paper birch, and trembling aspen. The
attributes of the overstory are presented in Table 1.
Table 1. Summary of forest stand attributes

Plot

Stems/ha

SP1
SP2
SP3
SP4
SP5
SP6
SP7
SP8
SP9
Stand

1100
1400
275
250
450
300
475
625
650
613

a DBH

Mean
DBHa
(cm)
18.2
13.9
38.4
38.6
20.1
37.7
31.8
22.5
28.5
25.2

Median
DBH
(cm)
15.3
8.8
44.0
41.1
11.5
38.4
27.5
18.0
17.5
18.0

Max.
DBH
(cm)
47.0
70.0
57.7
58.5
72.3
67.0
80.0
63.0
96.0
96.0

Mean
height
(m)
17.4
11.3
23.7
28.8
14.9
26.2
26.3
17.8
19.0
19.1

Median
height
(m)
17.2
9.1
27.4
30.6
11.2
29.7
31.1
14.7
18.0
16.7

Max
height
(m)
28.9
34.7
33.1
36.6
38.2
39.1
37.6
35.8
38.6
39.1

Mean
LCBHb
(m)
10.1
4.8
9.5
12.6
7.6
12.0
9.6
7.4
9.2
4.3

Median
LCBH
(m)
9.0
2.3
11.0
13.9
5.7
11.25
9.4
6.9
9.2
3.0

Min
LCBH
(m)
3.2
1.0
1.0
7.9
1.5
1.0
2.9
1.3
1.0
1.0

= diameter at breast height.
= live crown base height.

b LCBH

Dataset for input to FuelCalcBC
The two datasets (.TRE and .BCD files) are available as electronic files. This is the most useful format for
direct input to FuelCalcBC. Instructions for collecting and incorporating forest stand data are provided in
Appendix A.

Photo guide for FMTU 14A
The completed photo guide for FMTU 14A (Appendix B) provides an illustration of the forest stand at each
sampling point with quantified data for each of the fuel components. The included pictures help to establish
a visual baseline of pre-treatment stand characteristics.
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APPLICATION
Photo guides have been developed for several wildland fuel environments including grass fuels, harvest
debris, and various forest stands typically classified by species or biogeoclimatic zone.
A photo guide allows a user to visually compare a sample under study to photos included in a photo guide
created for a similar fuel environment. The user selects a photo with similar visual attributes and applies or
adjusts the associated quantified fuel loading values. A fuels manager can use these fuel loading values as
inputs to a fire behaviour model.
Site-specific photo guides are useful for tracking changes in a given fuel environment including vegetative
regrowth and debris accumulation. Comparative evaluation of pre-treatment and post-treatment stand
attributes is a common application of photo guides. A long-term monitoring program may include a
compilation of photos and/or fuels data to assess buildup of fuels and evaluate changing potential fire
behaviour.
Some fuel environments are not well represented by the existing catalogue of photo guides. Therefore, it is
important to focus on these gaps and develop photo guides for those areas.
The FuelCalcBC program is designed as a harvest planning tool. Ideally, a pre-harvest inventory of the area
would be conducted and an associated dataset would be developed for input to FuelCalcBC. A user would
input the dataset to the program prior to harvest operations. The outputs of FuelCalcBC (canopy loading,
stem density, and surface fuel loading) would provide information to assess how a given harvest prescription
will alter the fuel environment.
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APPENDIX A: INSTRUCTIONS FOR DATA
COLLECTION AND INCORPORATION INTO
FUELCALCBC
Formatting data for use in FuelCalcBC
Forest stand data need to be formatted in a specific way so that the FuelCalcBC program recognizes it and
applies the calculations properly. The .BCD file represents the surface fuel layer and the associated fuel
loads in t/ha. The proper column order can be seen in Figure 2 and the descriptions of each column can be
found in Table 2. In the .BCD file each plot is represented by one row. Plot ids must match those in the .TRE
file, and plot ids must not be replicated. The .TRE file represents the aerial fuel layer and consists of stand
attributes shown in Table 3. The .TRE and .BCD files must have the same names but different extensions so
that the program identifies them properly.

Figure 2. Proper formatting for export from Microsoft Excel when creating a .BCD file.
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Table 2. Column explanations for .BCD file
Column heading
Description
PlotId
Only one line per plot with all the columns filled in (if one
does not have a measurement for a column insert 0)
DufMos (t/ha)
Duff and moss fuel loading
ShrHer (t/ha)
Shrub and herbaceous fuel loading
LitLic (t/ha)
Litter and lichen fuel loading
F1 (t/ha)
0-0.5 cm diameter sound wood fuel loading
F2 (t/ha)
0.5-1 cm diameter sound wood fuel loading
F3 (t/ha)
1-3 cm diameter sound wood fuel loading
F4 (t/ha)
3-5 cm diameter sound wood fuel loading
F5 (t/ha)
5-7 cm diameter sound wood fuel loading
CS6 (t/ha)
7-15 cm diameter sound wood fuel loading
CS7 (t/ha)
15-25 cm diameter sound wood fuel loading
CS8 (t/ha)
25-40 cm diameter sound wood fuel loading
CS9 (t/ha)
40-60 cm diameter sound wood fuel loading
CS10 (t/ha)
60+ cm diameter sound wood fuel loading
CR6 (t/ha)
7-15 cm diameter rotten wood fuel loading
CR7 (t/ha)
15-25 cm diameter rotten wood fuel loading
CR8 (t/ha)
25-40 cm diameter rotten wood fuel loading
CR9 (t/ha)
40-60 cm diameter rotten wood fuel loading
CR10 (t/ha)
60+ cm diameter rotten wood fuel loading
Pil (t/ha)
Pile fuel loading pre-treatment

Surface fuel loading
Calculating fuel load based on the tally line intersect form
BC Wildfire Service has created and compiled tools (Government of British Columbia, n.d.-c) that can be
useful for collecting and processing surface fuel load data. After following the website link, the user can
then scroll to the section titled “Inventorying Downed Woody Material”. The PDF with the same title
outlines the collection of downed woody material and the specifics of how and what should be measured.
The Tally Line Intersect Form provides the user with a printable datasheet that can be used for data
collection in the field. Once field data collection is completed, the user can then use the Line Intersect
Calculator (Microsoft Excel file) to determine the associated fuel loads in tonnes per hectare. As mentioned
in the photo guide plot sheets, a conversion of 1 kg/m2 = 10 t/ha may be useful.

Canopy fuel
The .TRE column names are shown in Figure 3 and the descriptions of each column are provided in Table 3.
Individual trees for each plot are represented by their own row, however, if the trees are from the same
sampling plot, they need to have the same value in the Plt column. Calculations and explanations for TS,
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CrCl, and TPH can be found below. If the CBH is not entered, as seen in Figure 3 for a couple of the trees,
then the program assumes a CBH of 50% of the total height of the tree.

Figure 3. Proper formatting for export from Microsoft Excel when creating a .TRE file.

Table 3. Column explanations for .TRE file

Column heading
Plt
spe
TPH
DBH
TH
CBH
CrCl
TS

Description
Plot identifier
Tree species code
Trees per hectare
Tree diameter at breast height (cm)
Tree height (m)
Live crown base height (m)
Crown class (D, C, I, E, S, O, N)
Tree status (H, U, S, D)

Calculating trees per hectare
Trees pre hectare (TPH) is an estimate of how many trees one would expect to find in one hectare based on
the plot sampled. Therefore, if there are two trees with the same attributes, the TPH for that tree would be
double the value of one tree. This would only need to be recorded once in the table as the program would
calculate fuel loading based on the TPH. To calculate the TPH, divide 1 ha by the plot area and this will give
the value for one tree. Multiply this value by the number of similar trees that are found within the plot.

12

Example:
11.28 m radius sampling plot = 0.04 ha
1 ha / 0.04 ha = 25
1 tree TPH = 25, 2 identical trees TPH = 50

Crown class classification (CrCl) from FuelCalcBC manual
Dominant: Crown extends above the general level of the main canopy of even-aged stands or, in unevenaged stands, above the crowns of the trees’ immediate neighbours, and receive full light from above and
partial light from the sides.
Co-dominant: Crown helps to form the general level of the main canopy in even-aged stands or, in unevenaged stands, the main canopy of the trees’ immediate neighbours, and receive full light from above and
comparatively little from the sides.
Intermediate: Crown extends into lower portion of main canopy of even-aged stands or, in uneven-aged
stands, into the lower portion of the canopy formed by the trees’ immediate neighbours but shorter in
height than the co-dominants, and receive little direct light from above and none from the sides.
Emergent: Crown is completely above the general level of the main canopy, and receives full light from
above and from all sides.
Suppressed: Crown is completely overtopped by the crowns of one or more neighbouring trees. Vigour
varies from high to low depending on individual circumstances.
Open crown: Tree crown receives full sunlight from above and all sides.
None/unknown: No crown or crown class is not known.

Tree status classification (TS) from FuelCalcBC manual
Healthy: Tree with very little biotic or abiotic damage.
Unhealthy: Tree with some biotic or abiotic damage; this damage will reduce growth but is expected to fully
recover.
Sick: Tree with extensive biotic or abiotic damage; this damage is expected to cause death within the next
5−10 years.
Dead: Tree with no observable living tissue. Dead trees are not included in any calculations in FuelCalcBC;
they may be present in the dataset, but the program ignores them.
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Tree species code list (spe) from FuelCalcBC manual
Table 4. Species list and codes for FuelCalcBC

Species code
Dr
Yc
Cw
Fd
Bg
Ba
Bl
Hm
Hw
La
Lw
R
Mb

Common name
Red alder
Yellow-cedar
Western redcedar
Douglas-fir
Grand fir
Pacific silver fir
Subalpine fir
Mountain hemlock
Western hemlock
Subalpine larch
Western larch
Arbutus
Bigleaf maple

Species code
Pf
Pl
Py
Pw
Sx
Se
Ss
Sw
T
At
Epa
Sb

Common name
Limber pine
Lodgepole pine
Ponderosa pine
Western white pine
Hybrid spruce
Engelmann spruce
Sitka spruce
White spruce
Pacific yew
Trembling aspen
Paper birch
Black spruce

a

Need to use Eb instead of Ep on current downloadable version (typographical error in
BC_species.csv).

Converting to and working with .TRE and .BCD files
When working with FuelCalcBC, the user needs to create two files for use. These files are created from data
collected in the field and can contain many plots in one file for comparison. The file needed for tree sampling
is called the .TRE file and the file for forest floor fuel loading is called the .BCD file. Both files can be made
and modified inside Microsoft Excel or Notepad; however, if using Notepad, the user must follow the specific
formatting created when exporting a .CSV file that is comma delimited. When creating a .TRE or .BCD file,
the steps are the same except with different file extensions. The creation and editing of both file types is
outlined in the following section.
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Creating a .TRE or .BCD:
Open the file Quesnel_Airport_Tree_Inventory.xlsx.
Navigate to the tab “Data For FuelCalcBC”.
Right-click on the tab and click “Move or Copy…”.
A new window will pop up.

Click the top drop-down list “To book:” and select “(new book)”.
Click “Create a Copy”.
Select “OK”.
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A new Microsoft Excel file will open
with only the tab and data needed for
FuelCalcBC.
Click File → Save as.
Name the file “quesnel_airport”.
Click the drop-down tab for “Save as
type”.
Select “CSV (Comma delimited)(*.csv)”.
Click “Save”.

Open the folder where the file was
saved to.
Make sure that under view the “File
Extensions” box is checked.
Make sure “View” is set to “Details”.

Right click on the file and select
“Rename”.
Delete the “.csv” and replace with
“.tre”.
A warning box will pop up asking “are
sure you want to change it?” for the
file extension.
Click “Yes”.
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Editing a .TRE or
.BCD:
Open Excel and locate the file
directory of the file for editing.
Make sure “All Files” is selected
under the drop down or the files
will not show.

Click on the file and click “Open”.
Select “Delimited” and “My data
has headers” and click “Next”.

Click Delimiter → Comma and then
click “Finish”.
The file should open and it should
be possible to edit the data. To
save the data, follow the same
steps required to make the file.
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Using the files in FuelCalcBC
Open FuelCalcBC and click File → Open Plot File. The .TRE and .BCD files must be in the program directory
and have the same name (with different file types).

Removing project files from FuelCalcBC
If it is necessary to use the same files for different treatments, project files can be set up for each one. The
project will draw from the .TRE and .BCD files. If a project file was previously saved, it will continue to open.
To restore defaults (no files open when program opens), delete the “FuelCalcBC.ini” file.
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APPENDIX B: PHOTO GUIDE FOR FMTU 14A
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Plot Descriptors
Project
Plot
Location
Dominant Overstory
Biogeoclimatic Zone
Treatment
Treatment Year
Slope

FMTU 14A
SP1
Quesnel Airport
Douglas fir
SBSmh
n/a
n/a
n/a

Overstory Composition
Species
Douglas fir
Birch spp.
Balsam poplar
Trembling aspen

Average Crown Base Height (m)
Median Crown Base Height (m)
Crown Fuel Load (kg/m2)
Canopy Closure (%)
Overstory Basal Area (m2/ha)
Overstory Stems/ha
Litter Depth (cm)
Aspect

10.1
9
3.68
70
35.3
1100
~2
n/a

Downed Woody Debris
Diameter (cm) Fuel load (kg/m2)
0-0.5
0.00075
0.5-1
0.025
1-3
0.07125
3-5
0.14175
5-7
0.1805
>7
1.5865
Cumulative
2.00575

%
68
14
14
4

Dominant Understory Species
Rubus spp.
Alnus spp.
Ribes spp.

Surface Composition
Type
Litter/Duff
Feather Moss
Sphagnum Moss
Mineral Soil
Rock

%
20
80
0
0
0

Useful Conversion Factors: 1 kg/m2 = 10 t/ha

2L of wood (50/50 Douglas fir and western red cedar) = ~1 kg/m2

0.5L of wood = ~0.25 kg/m2
20

Stand Photo SP1
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Plot Descriptors
Project
Plot
Location
Dominant Overstory
Biogeoclimatic Zone
Treatment
Treatment Year
Slope (%)

FMTU 14A
SP2
Quesnel Airport
Douglas fir
SBSmh
n/a
n/a
n/a

Overstory Composition
Species
Douglas fir
Lodgepole pine
Trembling aspen
Birch spp.

Average Crown Base Height (m)
Median Crown Base Height (m)
Crown Fuel Load (kg/m2)
Canopy Closure (%)
Overstory Basal Area (m2/ha)
Overstory Stems/ha
Litter Depth (cm)
Aspect (°)

1.8
1.0
6.04
65
52.0
1400
~3
n/a

Downed Woody Debris
Diameter (cm) Fuel load (kg/m2)
0-0.5
0.03525
0.5-1
0.03725
1-3
0.175
3-5
0.095
5-7
0.1775
>7
5.02525
Cumulative
5.54525

%
88
4
4
4

Dominant Understory Species
Alnus spp.

Surface Composition
Type
Litter/Duff
Feather Moss
Sphagnum Moss
Mineral Soil
Rock

%
70
30
0
0
0

Useful Conversion Factors: 1 kg/m2 = 10 t/ha

2L of wood (50/50 Douglas fir and western red cedar) = ~1 kg/m2

0.5L of wood = ~0.25 kg/m2
22

Stand Photo SP2
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Plot Descriptors
Project
Plot
Location
Dominant Overstory
Biogeoclimatic Zone
Treatment
Treatment Year
Slope (%)

FMTU 14A
SP3
Quesnel Airport
Douglas fir
SBSmh
n/a
n/a
n/a

Average Crown Base Height (m)
Median Crown Base Height (m)
Crown Fuel Load (kg/m2)
Canopy Closure (%)
Overstory Basal Area (m2/ha)
Overstory Stems/ha
Litter Depth (cm)
Aspect (°)

3.5
3.7
8.45
70
76.9
275
~2
n/a

Downed Woody Debris
Diameter (cm) Fuel load (kg/m2)
0-0.5
0.01775
0.5-1
0.04425
1-3
0.28425
3-5
0.095
5-7
0.09875
>7
3.07625
Cumulative
3.61625

Overstory Composition
Species
%
Douglas fir
64
Spruce spp.
36

Dominant Understory Species
Alnus spp.
Ribes spp.

Surface Composition
Type
Litter/Duff
Feather Moss
Sphagnum Moss
Mineral Soil
Rock

%
25
75
0
0
0

Useful Conversion Factors: 1 kg/m2 = 10 t/ha

2L of wood (50/50 Douglas fir and western red cedar) = ~1 kg/m2

0.5L of wood = ~0.25 kg/m2
24

Stand Photo SP3
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Plot Descriptors
Project
Plot
Location
Dominant Overstory
Biogeoclimatic Zone
Treatment
Treatment Year
Slope (%)

FMTU 14A
SP4
Quesnel Airport
Douglas fir
SBSmh
n/a
n/a
n/a

Overstory Composition
Species
Douglas fir
Lodgepole pine
Spruce spp.

Average Crown Base Height (m)
Median Crown Base Height (m)
Crown Fuel Load (kg/m2)
Canopy Closure (%)
Overstory Basal Area (m2/ha)
Overstory Stems/ha
Litter Depth (cm)
Aspect (°)

4.6
3.5
3.75
45
32.1
250
~3
n/a

Downed Woody Debris
Diameter (cm) Fuel load (kg/m2)
0-0.5
0.0095
0.5-1
0.03875
1-3
0.030575
3-5
0.04275
5-7
0
>7
8.7755
Cumulative
9.17225

%
80
10
10

Dominant Understory Species
Alnus spp.
Ribes spp.

Surface Composition
Type
Litter/Duff
Feather Moss
Sphagnum Moss
Mineral Soil
Rock

%
75
25
0
0
0

Useful Conversion Factors: 1 kg/m2 = 10 t/ha

2L of wood (50/50 Douglas fir and western red cedar) = ~1 kg/m2

0.5L of wood = ~0.25 kg/m2
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Plot Descriptors
Project
Plot
Location
Dominant Overstory
Biogeoclimatic Zone
Treatment
Treatment Year
Slope (%)

FMTU 14A
SP5
Quesnel Airport
Spruce spp.
SBSmh
n/a
n/a
n/a

Overstory Composition
Species
Spruce spp.
Douglas fir
Lodgepole pine
Birch spp.

Average Crown Base Height (m)
Median Crown Base Height (m)
Crown Fuel Load (kg/m2)
Canopy Closure (%)
Overstory Basal Area (m2/ha)
Overstory Stems/ha
Litter Depth (cm)
Aspect (°)

2.5
1.5
3.21
40
27.6
450
~3.5
n/a

Downed Woody Debris
Diameter (cm) Fuel load (kg/m2)
0-0.5
0.00775
0.5-1
0.00475
1-3
0.11825
3-5
0.01075
5-7
0.01975
>7
8.06525
Cumulative
8.2265

%
56
33
6
5

Dominant Understory Species
Cornus spp.
Alnus spp.
Rosea spp.

Surface Composition
Type
Litter/Duff
Feather Moss
Sphagnum Moss
Mineral Soil
Rock

%
30
70
0
0
0

Useful Conversion Factors: 1 kg/m2 = 10 t/ha

2L of wood (50/50 Douglas fir and western red cedar) = ~1 kg/m2

0.5L of wood = ~0.25 kg/m2
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Plot Descriptors
Project
Plot
Location
Dominant Overstory
Biogeoclimatic Zone
Treatment
Treatment Year
Slope (%)

FMTU 14A
SP6
Quesnel Airport
Douglas fir
SBSmh
n/a
n/a
n/a

Overstory Composition
Species
Douglas fir
Spruce spp.
Trembling aspen

Average Crown Base Height (m)
Median Crown Base Height (m)
Crown Fuel Load (kg/m2)
Canopy Closure (%)
Overstory Basal Area (m2/ha)
Overstory Stems/ha
Litter Depth (cm)
Aspect (°)

5.5
5.5
5.59
55
43.6
300
~2.5
n/a

Downed Woody Debris
Diameter (cm) Fuel load (kg/m2)
0-0.5
0.00725
0.5-1
0.02625
1-3
0.24125
3-5
0.16175
5-7
0.05975
>7
3.17175
Cumulative
3.668

%
67
17
16

Dominant Understory Species
Alnus spp.

Surface Composition
Type
Litter/Duff
Feather Moss
Sphagnum Moss
Mineral Soil
Rock

%
60
40
0
0
0

Useful Conversion Factors: 1 kg/m2 = 10 t/ha

2L of wood (50/50 Douglas fir and western red cedar) = ~1 kg/m2

0.5L of wood = ~0.25 kg/m2
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Plot Descriptors
Project
Plot
Location
Dominant Overstory
Biogeoclimatic Zone
Treatment
Treatment Year
Slope (%)

FMTU 14A
SP7
Quesnel Airport
Douglas fir
SBSmh
n/a
n/a
n/a

Average Crown Base Height (m)
Median Crown Base Height (m)
Crown Fuel Load (kg/m2)
Canopy Closure (%)
Overstory Basal Area (m2/ha)
Overstory Stems/ha
Litter Depth (cm)
Aspect (°)

4.3
3.9
6.45
60
50.2
475
~2
n/a

Downed Woody Debris
Diameter (cm) Fuel load (kg/m2)
0-0.5
0.0475
0.5-1
0.03575
1-3
0.36775
3-5
0.116
5-7
0
>7
7.092
Cumulative
7.659

Overstory Composition
Species
%
Douglas fir
84
Spruce spp.
16

Dominant Understory Species
Alnus spp.
Ribes spp.

Surface Composition
Type
Litter/Duff
Feather Moss
Sphagnum Moss
Mineral Soil
Rock

%
30
70
0
0
0

Useful Conversion Factors: 1 kg/m2 = 10 t/ha

2L of wood (50/50 Douglas fir and western red cedar) = ~1 kg/m2

0.5L of wood = ~0.25 kg/m2
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Plot Descriptors
Project
Plot
CLocation
Dominant Overstory
Biogeoclimatic Zone
Treatment
Treatment Year
Slope (%)

FMTU 14A
SP8
Quesnel Airport
Douglas fir
SBSmh
n/a
n/a
n/a

Average Crown Base Height (m)
Median Crown Base Height (m)
Crown Fuel Load (kg/m2)
Canopy Closure (%)
Overstory Basal Area (m2/ha)
Overstory Stems/ha
Litter Depth (cm)
Aspect (°)

3.7
1.8
4.29
60
35.4
625
~2
n/a

Downed Woody Debris
Diameter (cm) Fuel load (kg/m2)
0-0.5
0.01575
0.5-1
0.0395
1-3
0.176
3-5
0.07575
5-7
0.05875
>7
7.11525
Cumulative
7.481

Overstory Composition
Species
%
Douglas fir
88
Trembling aspen
12

Dominant Understory Species
Alnus spp.
Cornus spp.

Surface Composition
Type
Litter/Duff
Feather Moss
Sphagnum Moss
Mineral Soil
Rock

%
40
60
0
0
0

Useful Conversion Factors: 1 kg/m2 = 10 t/ha

2L of wood (50/50 Douglas fir and western red cedar) = ~1 kg/m2

0.5L of wood = ~0.25 kg/m2
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Plot Descriptors
Project
Plot
Location
Dominant Overstory
Biogeoclimatic Zone
Treatment
Treatment Year
Slope (%)

FMTU 14A
SP9
Quesnel Airport
Douglas fir
SBSmh
n/a
n/a
n/a

Overstory Composition
Species
Douglas fir
Spruce spp.
Birch spp.
Trembling aspen

Average Crown Base Height (m)
Median Crown Base Height (m)
Crown Fuel Load (kg/m2)
Canopy Closure (%)
Overstory Basal Area (m2/ha)
Overstory Stems/ha
Litter Depth (cm)
Aspect (°)

4.0
3.5
8.79
70
70.8
650
~3
n/a

Downed Woody Debris
Diameter (cm) Fuel load (kg/m2)
0-0.5
0.035
0.5-1
0.093
1-3
0.133
3-5
0.28725
5-7
0.1575
>7
1.03175
Cumulative
1.7375

%
54
35
8
3

Dominant Understory Species
No well-developed shrub layer

Surface Composition
Type
Litter/Duff
Feather Moss
Sphagnum Moss
Mineral Soil
Rock

%
70
30
0
0
0

Useful Conversion Factors: 1 kg/m2 = 10 t/ha

2L of wood (50/50 Douglas fir and western red cedar) = ~1 kg/m2

0.5L of wood = ~0.25 kg/m2
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