info@fpinnovations.ca
www.fpinnovations.ca

Developing tools and techniques to
streamline forest fuel sampling:
Innovation and application in the Alkali Resource
Management area

PROJECT NUMBER: 301013633

Brandon MacKinnon
Steven Hvenegaard

April 2020

Evaluation of forest environments to assess fuel loading using conventional
inventory methods is labour‐intensive, time‐consuming, and requires extensive
training to be completed correctly. Fuels managers would like to apply simpler, less
expensive fuel sampling methods and still maintain acceptable accuracy in fuel load
measurements.
FPInnovations has explored different fuel sampling techniques that may be
applicable to the forest stands of central British Columbia. The photoload sampling
technique was deemed to be a valuable tool that can be enhanced to suitably
represent the forest fuels in Interior Douglas‐fir environments and can be adapted
to other fuel environments with appropriate amendments.

Project number: 301013633
ACKNOWLEDGEMENTS
This project was financially supported by British
Columbia FLNRORD and Alkali Resource
Management through the Indigenous Forestry
Initiatives program.

APPROVER CONTACT INFORMATION
Michael Benson
Manager, Wildfire Operations
Michael.Benson@FPInnovations.ca

REVIEWERS
Matt Lees
Wildfire Officer – Prevention
Matt.Lees@gov.bc.ca
AUTHOR CONTACT INFORMATION
Brandon MacKinnon
Researcher, Wildfire Operations
Brandon.Mackinnon@fpinnovations.ca
(403) 312‐1425

Disclaimer to any person or entity as to the accuracy, correctness, or completeness of the
information, data, or any analysis thereof contained in this report, or any other
recommendation, representation, or warranty whatsoever concerning this report.

Follow us

Table of Contents
BACKGROUND ................................................................................................................................. 1
OBJECTIVES ...................................................................................................................................... 2
METHODS ........................................................................................................................................ 2
Selection of Sampling Procedures ............................................................................................... 2
Additions to the Photoload Manual ............................................................................................ 3
Training Kit ................................................................................................................................... 3
Canopy Photoload Sequence....................................................................................................... 6
Creation of Additional Shrub Sequences ..................................................................................... 7
Electronic Data Collection Sheets ................................................................................................ 7
RESULTS ........................................................................................................................................... 7
Training Methods ........................................................................................................................ 7
Canopy Photoload Sequence....................................................................................................... 8
Creation of Additional Shrub Sequences ................................................................................... 11
Electronic Data Collection Sheets .............................................................................................. 11
FURTHER DEVELOPMENT .............................................................................................................. 14
LIMITATIONS of USE ...................................................................................................................... 14
ACKNOWLEDGEMENTS ................................................................................................................. 14
REFERENCES .................................................................................................................................. 16
APPENDIX A: Alkali Lake Photoload SEQUENCES Manual ............................................................. 17

List of Figures and Tables
Figure 1. 1‐hour fuel example with 0.16 kg/m2 fuel loading. .......................................................... 4
Figure 2. 10‐hour fuel example with 0.25 kg/m2 fuel loading. ........................................................ 4
Figure 3. 100‐hour fuel example with 1.42 kg/m2 fuel loading. ...................................................... 5
Figure 4. Example of all fuel size classes combined with 1.83 kg/m2 fuel loading. ......................... 5
Figure 5. Canopy closure calculated from hemispherical photos cropped to the field of view of
the human eye................................................................................................................................. 9
Figure 6. Studio setup for creating a shrub photoload sequence. ................................................ 11
Figure 7: Data collection sheets for plot 1, 1000‐hour fuels, and canopy (CFL: canopy fuel load;
CBD: canopy bulk density; QMD: quadratic mean diameter). ...................................................... 12
Figure 8. 100‐ and 1000‐hour fuel load calculator using quadratic mean diameter (QMD) and
length............................................................................................................................................. 13
Figure 9. Summary table for the plot. ........................................................................................... 13
Table 1. Canopy closure values for determining canopy fuel load and canopy bulk density values
....................................................................................................................................................... 10
Table 2. Canopy closure and canopy fuel load non‐linear regression results ............................... 10
Table 3. Canopy closure and canopy bulk density non‐linear regression results ......................... 10
i

BACKGROUND
Alkali Resource Management Ltd. fuels managers work closely with forest technicians and
community members in planning and conducting forest fuel treatments to mitigate the threat of
catastrophic wildfire. With continuous conifer forests surrounding the community of Esk’etmc,
fuel treatments are applied strategically to reduce fuel loading in forest stands adjacent to the
community to reduce potential wildfire behaviour and create defensible zones. Further out on
the landscape, fuel treatments are developed to link existing fuel breaks, such as meadows or
sparse forest stands.
The use of conventional inventory methods to assess fuel loading in forest fuel environments is
labour‐intensive. Fuels managers would like to apply simpler, less intensive fuel sampling
methods and still maintain an acceptable degree of accuracy in fuel load measurements.
Traditional fuel sampling is time‐consuming and thus very costly. A data collection plan must be
established, data collected, entered into a database, and then analyzed to determine the fuel
loading of a site. Furthermore, with conventional sampling methods there is a disconnect
between data collection and analysis, which does not promote the development of an intuitive
recognition of fuel loading on the landscape. A traditional cost‐effective alternative to the line
intersect method (Van Wagner, 1968) or Brown’s method (Brown, 1974) is the development of a
photo guide. Photo guides are a set of photos for a given area that attempt to capture the visible
range in fuel loading. They include one to several oblique and sometimes downward‐looking
photos of a plot, accompanied by a table that outlines the associated fuel loading components.
Furthermore, depending on the environment, oblique photos may not accurately represent a
landscape’s fuel load due to inappropriate observation scales for individual fuel components. Fine
woody debris or downed logs may be difficult to see when observing areas from a distance, and
larger shrubs may obscure views of understory composition or woody debris.
Most of the fuel treatments in the Alkali Lake Resource Management area are applied in
environments that have characteristics typical of the Interior Douglas‐Fir (IDF) biogeoclimatic
zone. These fuel environments are not well represented using current fuel evaluation tools such
as photo guides and fire behaviour prediction in IDF forest stands is difficult due to the lack of
representation in commonly used fire behaviour models.
In June 2020, FPInnovations researchers conducted a field training session near Esk’etmc with
Alkali Resource Management fuel management technicians to present the photoload sampling
technique as a fuel inventory tool for local IDF fuel environments. A modified compilation of
photoload sequences developed by the U. S. Forest Service was used as a training aid. In addition,
trainees had the opportunity to trial an electronic spreadsheet for data collection and analysis.
Feedback from trainees allowed researchers to modify and enhance the Alkali Lake Photoload
Sequences Manual (Appendix A), which will be delivered to Alkali Resource Management as an
operational tool.
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OBJECTIVES
The objectives were developed to address the need put forth by the Alkali Resource Management
Ltd. team for an area‐specific solution for evaluating fuel loading efficiently and accurately in
logged and treated areas. FPInnovations considered tools and techniques that could be developed
to aid fuels technicians in estimating fuel loads in natural forest stands and in treatment areas.
The following objectives were developed for the Alkali Lake area:





Review relevant literature to compare the strengths and weaknesses of different
sampling techniques.
Evaluate fuel sampling techniques that can potentially expedite and simplify forest fuels
assessments.
Collect data and modify processes to close any gaps that are identified for use in the Alkali
Lake area.
Develop digital data collection solutions to bridge the gap between data collection and
analysis using automated spreadsheets or a mobile application.

METHODS
A review of relevant literature and techniques was conducted to select a suitable method for
assessing fuels in the IDF fuel environment. Visual assessment tools that minimize physical
measurements of various fuels, require little training, and produce repeatable results among
individuals were considered in this selection process.

Selection of Sampling Procedures
Two methods were chosen as potential solutions to the Alkali Resource Management team’s need
for area‐specific fuel loading evaluation tools: photo guides or photoload guides. However, few
available photo guides represent the IDF fuel environment. Furthermore, with traditional photo
guides there can be inconsistent among users, large biases, inadequate views of fine fuels in most
circumstances, and problems with scale. Additionally, many photos may be required in some
areas to capture the range of fuel environments. A presentation (Keane, 2019) on the photoload
sampling technique provided strong support that this approach could be effectively applied to the
IDF forest environment and could provide a more accurate assessment of fuel loading than the
use of photo guides. Moreover, Sikkink and Keane (2008) and Keane and Gray (2013) evaluated
common methods of measuring fuel loading in a forest stand and compared the advantages and
disadvantages of each. Keane and others have done extensive work on the photoload sampling
technique and have developed the procedures along with the creation of useful resources for
conducting sampling (Keane & Dickinson, 2007a; Keane & Dickinson, 2007b; Holley & Keane,
2010).
The photoload method was selected as the most beneficial tool because it uses appropriate scales
for each fuel loading component, is acceptably accurate, provides a visual learning tool, is easy to
teach, is quick to use, and integrates well with other methods (Keane, 2019). The data collected
2

can still be reliably used if the sampling protocol is changed or a new method is implemented. The
photoload sampling technique allows the user to visually establish fuel loading estimates for
shrubs and graminoids. Measurement of those fuel loading components usually requires
destructive sampling or the use of allometric equations that need metrics such as percent cover
and average height. Those methods can be time‐consuming and can lead to delays in calculating
fuel loads.

Additions to the Photoload Manual
The Photoload Manual developers and proponents supported implementation of the system in
the forest stands of central British Columbia. One of the key gaps identified in the literature was
the site‐specific nature of certain fuel components and the need to develop photoload sequences
for local species. To achieve this, field identification of common shrubs was conducted to
determine necessary additions to the photoload sequences for shrubs so that local fuel
environments are more accurately represented.
A photoload sequence is a set of both downward‐looking and close‐up oblique photographs that
depict a sequence of graduated fuel loadings. Some of the photoload sequences developed by
Keane and Dickinson (2007b) can be used when conducting fuel assessments in central British
Columbia. Given the locally specific shrub layer in the Alkali Lake area, new photoload sequences
were created for soopolallie, also known as Canada buffaloberry (Shepherdia canadensis),
shrubby cinquefoil (Dasiphora fruticosa), and prickly wild rose (Rosa acicularis).

Training Kit
Downed woody debris of various size classes were collected to create a training kit on the
photoload sampling technique for practitioners. The kit will include pre‐weighed samples of
woody debris in the 1‐, 10‐, and 100‐hour fuel categories (Figures 1–4). The practitioner will be
able to train their eye and develop visual cues for variables such as average diameter and total
length within the plot, and will receive immediate feedback on the actual values, which will
streamline training and allow for the development of robust skills. The training kit will include
pieces that are labelled with oven dry weight and are colour coded so that custom loading values
can be made. Furthermore, a metal measuring device, referred to as a go‐no‐go gauge, that has
fixed width slots cut into it corresponding to the 1‐, 10‐, and 100‐hour fuel categories will be
included.
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Figure 1. 1‐hour fuel example with 0.16 kg/m2 fuel loading.

Figure 2. 10‐hour fuel example with 0.25 kg/m2 fuel loading.
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Figure 3. 100‐hour fuel example with 1.42 kg/m2 fuel loading.

Figure 4. Example of all fuel size classes combined with 1.83 kg/m2 fuel loading.
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Canopy Photoload Sequence
While the original photoload manual addresses the surface layer and portions of the ladder fuels
(shrubs, herbs, and graminoids), it does not address the canopy or the ground fuels. Researchers
at the U.S. Forest Service are currently developing litter and duff layer photoload sequences.
However, no work on the use of this technique to assess canopy fuels could be found aside from
that of Scott and Reinhardt (2005).
Scott and Reinhardt (2005) showed that stereo (hemispherical) photos of the canopy in coniferous
forests in Montana could provide acceptable estimates of the canopy fuel load and bulk densities.
As a result, our initial fieldwork included taking hemispherical photos of various canopy closure
values to give a visual representation that could be correlated to canopy bulk density or fuel
loading.
However, the typical hemispherical photo does not provide a good visual representation of what
the human eye can see. The initial photos represent half a sphere on a two‐dimensional surface.
The photos used for the photoload manual need to be cropped to represent the human eye field
of view (~120°). Calibration photos were taken using markings on a wall at a 120° field of view to
determine the area of the picture that would be visible to an observer standing in plot centre,
looking straight upward. The calibration picture was then used as a perimeter template to crop
all other photos in the sequence; as a result, the final photos closely resemble canopy views that
are visible to the human eye. This should allow the user to choose a representative photo with
relative ease. Furthermore, Keane et al. (2005) showed that when including stand basal area and
specific leaf area as regression variables, estimates of canopy bulk density based on hemispherical
photography were greatly improved.
Photos were taken at inventory plots in both treated and untreated stands established by the
University of British Columbia (UBC) forestry program, and additional plots were sampled to
capture a wider range of canopy closures. Plot locations were selected using mapping data for
stand volume class provided by the Alkali Resource Management team. It was assumed that stand
volume class would be a good analog for canopy closure.
Photos that were cropped to represent the human eye field of view were processed in Gap Light
Analyzer V2.0 (Frazer et al., 1999), which converts them to a binary output. The program then
assesses gap light fraction by counting the total number of white (sky) and black (vegetation)
pixels, and outputs the results of canopy closure as a percentage.
Canopy bulk density and fuel loading were calculated with FuelCalcBC using data collected by
researchers at UBC. Linear and non‐linear regressions were conducted for the correlations
between canopy closure and canopy fuel loading and bulk density. The regression equations were
used to produce a table of values for every 5% increase in canopy closure within the range of the
sampled plots, and extra values for those matching the percentage of the photos. Values not
found within the table in the manual can be calculated using the regression equations or can be
estimated based on the known values.
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Creation of Additional Shrub Sequences
Shrub photoload sequences were created for soopolallie, shrubby cinquefoil, and prickly wild
rose. The sequences were created using a camera suspended from above, with adequate lighting
from all sides to avoid shadows. The oblique photos were taken using a cell phone on a tripod
mount to maintain consistency. The frame for the 1 × 1 m plot was made of wood and filled with
EPS foam so that the shrub stems could be pushed into the foam to create stability and provide
the desired orientation. Hardware mesh with ¼‐inch opening was originally used, but it was
difficult to keep the stems in the desired orientation. The EPS foam was suitable for creating the
three photoload sequences and would likely last for many more before it needing to be replaced.
Increments of change between photos in the sequence were gradually increased as weight inside
the plot increased so that the changes were visible between each photo in the sequence. The final
photos were chosen based on increments of weight and associated visual differences.

Electronic Data Collection Sheets
Electronic data collection can help bridge the gap between data collection and analysis and
provide almost instantaneous feedback on fuel loading. Ideally, an application would be used on
a phone or a tablet to store data and calculate loading. However, until such an application is
developed, FPInnovations will create other digital solutions that involve the use of spreadsheets
or digital forms for entering data and facilitating immediate feedback.

RESULTS
Training Methods
Training can be conducted in natural or treated stands using the training kit and materials
required for regular plot sampling. All woody debris should be removed from the plot so the
trainee can focus on individual size classes (1‐, 10‐, 100‐hour fuels) in the training kit. It is
suggested that the trainee start with the 1‐hour fuels so they can practice making estimates on
what is likely the easiest size class. All 1‐hour fuels should then be removed and replaced with the
10‐hour fuels while the trainee’s estimates and the actual fuel loading values are discussed. The
process can then be repeated by replacing the 10‐hour fuels with the 100‐hour fuels. It may be
useful to provide several examples with varying fuel loads of each size class so that the trainee
develops a better sense of what each fuel load looks like. Once the trainee feels comfortable with
estimating the fuel classes, it is advisable that they train on further examples that have a mixture
of all three classes, such as would be found naturally. It is important to provide immediate
feedback on the actual fuel loading numbers so the trainee can hone their intuition and
perception. The fuel loading kit provides the trainer with all the fuel loading values so that they
can immediately discuss the results after the trainee has made an estimate. Once the trainee
makes accurate estimates using the training kit, they can move onto making estimates in natural
areas with assistance.
The level of fragmentation of woody debris in the photoload sequences may create some difficulty
in making initial estimates when trainees are learning to use the system. This is particularly true
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for the 10‐ and 100‐hour fuels because increases require smaller fragments of woody debris to
increase incrementally when the photoload sequence is created in the lab. The trainee should
attempt to re‐imagine the pieces as if they were a solid branch because the natural fuels may not
be as fragmented. Future iterations of the photoload sampling technique could attempt to
address this issue by using branch lengths that resemble those found in natural or treated areas.
For now, imagining the fragments as a solid branch is the best and easiest option.
The trainee should pay close attention to the size distribution of fuels within each size class and
remain diligent about using the go‐no‐go gauge to determine which size class the piece belongs
to. The size distribution can have a large effect on the estimated fuel loading; for example, the
range for 100‐hour fuels is 2.5–7.0 cm diameter. Assuming the length of the fuel remains the
same, a 7.0‐cm diameter fuel would weigh almost eight times as much as a 2.5‐cm diameter fuel.
Consequently, the trainee will need to adjust for this in their estimations by considering the
largest and smallest fuels present in the photoload sequence and comparing them to the fuels
they observe in their microplot. Due to the large diameter range in the 100‐hour fuels, it is also
acceptable to use the Quadratic mean diameter‐Length‐Load calculator in the electronic
collection sheets to determine fuel load. This process will likely be just as fast for the 100‐hour
fuels as the 1000‐hour fuels because they are usually not in abundance. It is important to measure
all pieces the same way by measuring the diameter at both the smallest end and largest end of
each piece within the plot or by taking one measurement per piece as an estimate of the average
diameter; however, the two‐measurement method will be more accurate.
When selecting an appropriate shrub, herbaceous plant, or graminoid, the user should match the
species to that in the manual. However, if the species is not present in the manual, the user should
choose a similar species by using traits such as leaf size, branch size, leaf density, branch density,
natural moisture retention, etc. Only one herbaceous plant sequence is available in the manual;
therefore, the user should attempt to match overall volume of vegetation when making an
estimate. Variation in fuel density between herbaceous species is likely low; thus, one sequence
should suffice in most circumstances. If user feedback identifies this is a limitation of the
photoload manual, more sequences can be amended to the manual in the future.

Canopy Photoload Sequence
Hemispherical photos were taken at 12 sites that were previously sampled by students of Dr. Lori
Daniels from UBC, and a few more sites were established to expand the canopy closure values.
Overstory data from UBC included direct height measurements of 3–4 trees per plot, and the
heights of any other trees at a plot were estimated using allometric equations. In total, 70
measured trees were used as calibration for the equations, which, when compared to the trees
that were measured, overestimated crown base height by 2.0 m and tree height by 0.1 m.
FuelCalcBC was then used to determine canopy bulk density and canopy fuel load from the tree
data. The relationship between canopy closure and canopy bulk density/canopy fuel load was
assessed using linear regressions. The linear regressions had high R2 value; however, when the
intercept was restricted to the origin, this value dropped significantly. Non‐linear regression was
then conducted using the following equation for both dependent variables:
𝑦

𝑎∗𝑥
8

The results were much better when approaching the origin and made more intuitive sense for the
predicted fuel load values since they did not pass below 0 and instead approached it. The results
of the non‐linear regression are provided in Tables 2 and 3. The hemispherical photos captured a
wide range of canopy closure from sparse in the treated areas to high in the natural forested
stands (Figure 5). The user will look upward and find a matching photo from the sequence (Figure
5) to determine the associated canopy closure percentage. They will then take that value and use
Table 1 to determine the canopy fuel load (kg/m2) and canopy bulk density (kg/m3).

Figure 5. Canopy closure calculated from hemispherical photos cropped to the field of view of the human
eye.
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Table 1. Canopy closure values for determining canopy fuel load and canopy bulk density values

Table 2. Canopy closure and canopy fuel load non‐linear regression results

Parameters

Estimate
a
0.001317
b
1.768099
Residual standard error
Number of iterations to convergence
Achieved convergence tolerance

Standard error
0.002489
0.445785
0.4752 on 6 DF
8
3.856e‐08

t value
0.529
3.966

P (>|t|)
0.6158
0.0074

Table 3. Canopy closure and canopy bulk density non‐linear regression results

Parameters
Estimate
a
0.0001264
b
1.7693445
Residual standard error
Number of iterations to convergence
Achieved convergence tolerance

Standard error t value
0.0001956
0.646
0.3648457
4.850
0.03752 on 6 DF
20
4.55e‐06

P (>|t|)
0.54197
0.00285
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Creation of Additional Shrub Sequences
A subsample of each shrub species was collected in the morning after any dew or free water had
evaporated and on a day that was preceded by several days of stable weather conditions. The
stem, cut from the ground, was placed in a tin and dried at 105°C in a conventional oven. The tin
was weighed every 2 hours until no weight was lost between weighings. This allowed for the
creation of a moisture correction factor to determine the dry weight of the fuels when creating
the photoload sequences. The wet:dry ratios for the species were as follows:
Shepherdia canadensis = 2.37:1
Rosa acicularis = 2.31:1
Dasiphora fruticose = 1.69:1
The photoload sequences are included in the photoload manual for the Alkali Lake area. The
setup used to create the sequences is shown in Figure 6.

Figure 6. Studio setup for creating a shrub photoload sequence.

Electronic Data Collection Sheets
The electronic data collection sheets (Figures 7–9) may be used on a mobile device or tablet. They
help bridge the gap between data entry and analysis, in terms of both time and user feedback.
Ideally, the electronic collection sheets would be combined with the photoload manual to create
a seamless product in an application. However, until then, the sheets can be used to store data.
They are structured to provide a complete view of one plot, an example of which can be found at
the beginning of the photoload sequence manual for the Alkali Lake area. The first sheet (Figure
7) stores the values for microplot 1 along with the macroplot measurements for the canopy and
1000‐hour fuels.
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Figure 7: Data collection sheets for plot 1, 1000‐hour fuels, and canopy (CFL: canopy fuel load; CBD:
canopy bulk density; QMD: quadratic mean diameter).

Figure 8 shows the fuel loading calculator for 100‐ and 1000‐hour fuels and any other woody
debris for which the user wishes to calculate the fuel load. The 1000‐hour fuel loading sheet
automatically populates to the Plot 1 sheet and converts the calculated fuel loading value at an
area of 100 m2 to 1 m2. The default wood density is 450 kg/m3. If the user is calculating loading
for fuels other than Douglas‐fir, alternative wood densities can be entered. If an alternative wood
density is entered, that value is used instead of the default value for the calculations. Quadratic
mean diameter is used for the volume calculations because it gives more weight to larger trees
than does the arithmetic mean (Keane & Dickinson, 2007b), and small increases in diameter can
have large impacts on actual fuel loading. Tree volume increases exponentially in relation to
increases in tree diameter, and it could be much more detrimental to underestimate the fuel
loading on the landscape than to overestimate it.
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Figure 8. 100‐ and 1000‐hour fuel load calculator using quadratic mean diameter (QMD) and length.

The last sheet (Figure 9) is used to calculate all the fuel loading for the plot and provides a
summary of the components per microplot. The averages for all four microplots are shown along
with the plot total. Once all the data are entered, they can be saved under a unique identifier
using “save as”. A copy of the blank sheet should be kept for use in other plots. A block‐level
summary can easily be calculated by taking the values from individual files and averaging them at
the end of the day or in the field using a new sheet or notebook. During field testing, we
discovered that the free version of mobile Microsoft Excel did not allow the spreadsheets to be
edited. If this issue is encountered, we recommend using Google Sheets to fill in the data because
this worked during testing. Updated versions (as of August 20, 2020) of the free mobile Microsoft
Excel application seem to allow the spreadsheets to be edited and saved.

Figure 9. Summary table for the plot.
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FURTHER DEVELOPMENT
The photoload sampling technique was deemed to be an efficient method for assessing surface
fuel loads based on ocular assessments. It allows users to estimate loadings for surface fuel
components by comparing on‐site fuels with a series of graduated downward‐looking
photographs.
The work completed for Alkali Lake Resource Management Ltd. is beneficial to a larger initiative
that seeks to design and implement tools for building capacity in the assessment of fuels and fire
risk in treated and untreated areas. Further work will involve investigation into the creation of a
mobile application that can merge the photoload manual with the electronic data collection
sheets.
An inherent benefit of the photoload manual is its capacity for expansion. New species can be
added indefinitely so that the manual can then be applied in a wider range of fuel types or
wherever sampling dictates the need for such an approach.
The surface fuel load data produced through this sampling system are transferable to many fire
behaviour models. Specifically, the 1‐hour, 10‐hour, 100‐hour, and 1000‐hour fuel sizes can be
input directly into models such as the Fuel Characteristic Classification System (Prichard et al.,
2013) or Behave Plus (Heinsch & Andrews, 2010). In addition, these models allow data inputs for
other surface fuel components (graminoids, shrubs, herbs) that are produced by the photoload
sampling technique. These fire behaviour models are not widely used as fire behaviour prediction
tools in Canada but may provide another option for using specific fuel characteristic data to
provide a relative comparison of potential fire behaviour in pre‐treatment fuel stands with that
in a post‐treatment fuel environment.

LIMITATIONS OF USE
The photoload manual was originally designed for use in the Rocky Mountains of Montana, USA.
It has been adapted for British Columbia’s IDF fuel types and may not be applicable to other fuel
types with different fuel structures and plant community types. Therefore, if the manual is to be
used in other landscapes, differences in species, wood densities, and any other associated fuel
loading factors must be addressed. Certain sequences may be transferrable to other fuel types,
but additional sequences may be needed to obtain a complete analysis of fuel loading.
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