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On July 22, 2024, Parks Canada responded to multiple wildfire starts within Jasper National Park and an evacuation
order was jointly issued by Parks Canada and the Municipality of Jasper for the townsite and Jasper National Park.
Highways in the area were closed for the safety of the public and property. At approximately 17:45 on July 24, 2024,
there was a change in the wildfires’ column dynamics and it collapsed on the town, bringing a considerable ember
shower into and around the southwest end of town. After the situations in the urban areas were brought under
control, Parks Canada recognized the opportunity to collect valuable data to help inform and better protect Jasper
and other communities from similar events in the future. A research team led by FPInnovations was established to
conduct wildfire community impact research to determine (1) how the fire entered the affected wildland urban
interface (WUI) areas, (2) how the fire spread through the affected WUI areas, and (3) characteristics of burned,
adjacent unburned, and partially burned structures.

To accomplish this, sampling plots were established around the affected WUI areas to determine wildfire spread
directions and intensity for identifying potential sources of flame, radiant heat, and embers that could lead to
structure loss. The plots allowed for the impacted structures to be assigned a general mode of exposure to wildfire.
Burned and adjacent unburned pairs were assessed in the affected areas to establish a dataset where differences in
structural characteristics may be observed between burned and unburned structures. Partially burned properties
were assessed since they often have more information remaining on the property regarding the pre-fire state of the
structure.

Firefighters present during impingement were interviewed to attempt to determine the presence of any defensive
actions on specific structures. Images with timestamps and videos helped to recreate the environment that the
structures were exposed to, both initially as structures started to ignite primarily from wildfire generated embers and
later when structure generated embers contributed to further ignitions.

Through analysis of the data, researchers were able to determine statistically significant differences in characteristics
of the burned and unburned structures. Features such as roofing material, spacing between structures, combustible
items around the base of the structure, and continuous pathways of wildland fuels up to the structure were identified
as potential risk factors associated with structure loss. The data and findings from this research contribute to a
growing body of empirical evidence concerning structural characteristics and their risks during wildfire.
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Municipality of Jasper

On the evening of July 24, 2024, the Municipality of Jasper and surrounding locations were
exposed to a devastating wildfire that destroyed hundreds of structures. In the aftermath of the
structure loss event, Parks Canada established an initiative to understand the factors that
contributed to the substantial impacts to the community of Jasper. Two complimentary projects
were established, the first focused on documentation and reconstruction of landscape level fire
behaviour and the second focused on understanding how the fire entered and impacted the
Municipality of Jasper and surrounding areas. This report presents the findings of the second
project. The main objectives of this research were to (1) determine how the fire entered the
affected wildland urban interface (WUI) areas, (2) determine how the fire spread through the
affected WUI areas, and (3) document characteristics of burned, adjacent unburned, and partially
burned structures and attempt to identify where and when defensive actions took place around
them.

There were distinct differences in the way fire entered and spread through the densely built-up
neighbourhoods of the Jasper townsite and the resorts and communities surrounding the town.
In the Jasper townsite, collapse of the convective column and long-range spotting allowed wildfire



embers to enter neighbourhoods in the southwest portion of town. Wildfire embers ignited many
structures directly (e.g., ignition of combustible roofs) and indirectly (e.g., via flammable items
surrounding a structure). Once structures ignited, strong winds drove fire growth through the
densely built-up neighbourhoods, with structure-to-structure ignition dominating the spread. In
the areas surrounding the townsite, continuous fuel pathways were often present between the
wildland and structures. Consequently, a high proportion of ignitions were likely caused by direct
flame contact and radiant heat emanating from burning wildland fuels.

Assessments of burned and unburned structures identified several factors that were influential in
determining the patterns of structure loss in both the Jasper townsite and surrounding areas. Key
findings from the Jasper townsite included:

e Wooden roofing materials and their commonly associated structural characteristics likely
increased the risk of ignition for individual structures and clusters of structures within
neighbourhoods.

e  Structure-to-structure ignition was facilitated by small spacing between structures in
densely built-up neighbourhoods. When spacing between structures was less than 5 m
there was a high likelihood of structure-to-structure ignition.

e Building materials and landscaping had little influence on structure survival during the
urban conflagration due to widespread structure-to-structure ignition.

e The highest rates of structure loss occurred in neighbourhoods with many combustible
roofs, high (>20%) woody vegetation cover, and small spacing between structures.

These findings suggest that vulnerable structures (i.e., those with combustible roofs and
hazardous vegetation) embedded within neighbourhoods were important for initiating the urban-
fire, while closely spaced structures facilitated urban-fire spread and the development of the
urban conflagration. These findings are consistent with prior research from urban fire disasters
and contemporary understanding of the factors driving the occurrence of urban conflagrations.

Common traits of burned or partially burned structures/properties in the areas surrounding the
townsite included:

e Combustible roofing material,

e Proximity to another burned structure,

e Continuous pathways of fuels up to the structure,

e Combustible materials near and at the base of the structure such as mulch, trees, and
shrubs,

e Combustible material under and around decks, and

e Long dead grass or other fuels leading to combustible vertical surfaces on the structure.

These findings highlight that there are many vulnerabilities that can lead to the ignition of a
structure. Effective risk reduction will require the mitigation of vulnerabilities that can facilitate
structure exposure, ignition of built surfaces, and the entry of fire inside the structure.



On July 22, 2024, Parks Canada responded to multiple wildfire starts and issued an evacuation
alert for the Municipality of Jasper and Jasper National Park. Highways in the area were closed for
the safety of the public and property. Beginning on the evening of July 22 and continuing into July
23, the Municipality of Jasper and Jasper National Park were evacuated due to the increasing
wildfire activity that was moving towards town and other values. By early morning on July 23, the
evacuation of the townsite was complete, however crews were still completing evacuation of
backcountry hikers until the early afternoon of July 24. Simultaneously, structure protection crews
worked to setup sprinkler and hose lines throughout the community, around its western
perimeter, and around critical infrastructure. In addition, a contracted high-volume system was
established along the southwest portion of the townsite to enhance an existing road for an
improved control line. Resources began arriving constantly starting early on July 23 and began
assisting in the efforts. At this time, the head of the wildfire south of town was near Wabasso
Lake. On the afternoon of July 24, the wildfire continued to move north towards the townsite and
at around 13:30 it was approximately 8 km south of the Municipality of Jasper.

During this time, crews continued to work to remove potential sources of ignition around
structures. After a change in the dynamics of the convective column for the western portion of
the south wildfire it collapsed at approximately 17:45, bringing a considerable ember shower into
and around the west end of the townsite. Initial ignitions were reported by crews on rooftops in
Brewster Crescent and at Maligne Lodge and several spots on the benchlands north of town began
to burn. Other initial ignitions were noted in mulch beds around structures. The Petro Canada
station roof ignited shortly after, and crews started to see spot fires crossing the train tracks. As
time progressed, more ignitions occurred in the commercial area of town on the wood shake roofs
and through other southwest end neighbourhoods. Ignitions due to radiant heat transfer as well
as embers cast from structures throughout the neighbourhoods began to dominate as time
progressed. Due to the high velocity wind gusts, flames from some of the structures were
extending halfway across adjacent streets.

At around 20:30, the toxic smoke conditions in town became highly hazardous to individuals
without structural fire safety gear and thus some of the first responders were relocated to Hinton,
Alberta. First responders, primarily with WUI safety gear remained in town to action the burning
structures and continue to extinguish subsequent spot fires. The limited visibility due to the dark,
toxic smoke made early spot fire detection difficult. Firefighters reported embers approximately
the size of a computer mouse and many smaller embers that required them to wear eye
protection. As more structures became involved, the water required to extinguish them increased
exponentially. Eventually, water suppression was not effective at restricting fire growth from
structures that were fully engulfed in flame. To cope with this increased demand for water, and
lack of success restricting radiant heat transfer to adjacent structures, heavy machinery was
utilized to interrupt structure-to-structure spread.

At approximately 22:45, forecasted rain hit the town providing some reduction in the fire’s
intensity. Throughout the night and into the early hours of the following day, crews worked to
interrupt structure-to-structure ignition and prevent ignitions of other values from radiant heat
transfer and structure produced embers. Incredibly, despite the hundreds of firefighters and first

3



responders who participated in the wildfire response from the fires’ ignition, through evacuation,
impingement, and into the following day, no serious injuries were sustained. After the
suppression operation in town and the surrounding areas began to calm down two contingents
working collaboratively were mobilized to collect valuable time sensitive data regarding landscape
level fire behaviour and the WUI. The Canadian Forest Service (CFS) contingent was focused on
the landscape level fire behaviour documentation and reconstruction, and the contingent led by
FPInnovations was focused on the WUI and structure characteristics influencing ignitions within
the urban areas.

FPInnovations has previously completed wildfire community impact research in British Columbia,
most notably on the 2023 Grouse Complex Wildfires that burned portions of West Kelowna
(Baxter et al., 2024) and the 2023 Adams Complex Wildfires. Furthermore, an assessment was
completed on the Hamlet of Enterprise in the Northwest Territories after substantial portions of
the community burned down in 2023. Building upon the lessons learned in previous research,
FPInnovations developed a methodology to collect valuable data in and around the affected areas
in Jasper National Park.

Many of the methods utilized were previously implemented and refined on other wildfire
community impact research events completed by FPInnovations. Furthermore, past methods
developed during similar research that was completed in Canada and internationally were
incorporated, when possible, to ensure robust data collection methodology (Westhaver, 2017;
Cohen and Westhaver, 2022). The data collection methods involved two main components that
focused on characteristics of the structures and classifying their exposure to wildfire. In addition
to these two main objectives a unique dataset of trailers left in campgrounds and vehicles left in
the townsite provided an opportunity to better classify the ignition potential of these items during
a wildfire event.

The main objectives were to:

e Determine how the fire entered the affected WUI areas,

e Determine how the fire spread through the affected WUI areas, and

e Document characteristics of burned, adjacent unburned, and partially burned structures
and attempt to identify where and when defensive actions took place around them.

4.1 Fire spread into and within the affected areas

Wildfire agencies commonly use various techniques to determine the potential ignition location
of wildfires. Those same techniques can be used to determine the direction of spread and give
some indication of the wildfires intensity as it moves through an area (National Wildfire
Coordinating Group, 2025). Furthermore, these metrics can be used to determine the potential
source areas for wildfire embers, flames, and radiant heat in WUl areas. The main spread direction
and fire intensity indicators utilized are described in Table 1.



Table 1: The main wildfire spread direction and intensity indicators used to determine potential sources of
embers, flames, and radiant heat.

Fire behaviour

Indicator

Description

Direction

Angle of char

As wildfire moves through the forest the windward side of
the tree experiences a lower flame height than the leeward
side of the tree due to turbulence behind the tree allowing
flames to travel up the backside. This leaves evidence of the
direction the surface fire and winds were travelling.

Foliage freeze

As the foliage and branches are exposed to heat in
conjunction with the winds, they are dried out very quickly.
When the branches are moist, they can bend more easily
and when they are heated and dried, they get “frozen” into
the position that the wind was blowing at the time they
were heated and dried.

Sooting

The windward side of objects has increased exposure to
carbon released during combustion, and thus more soot
would be deposited on the windward side of an object. In
contrast, the leeward side has more turbulence, and less
soot is likely to form on those sides.

“V” patterns

When ignitions occur in wildland fuels and even in structural
fires, the charred or burned area often resembles a
widening “V” pattern in the direction that the fire was
moving and gaining intensity.

Intensity

Low char
height (m)

On the windward side of the tree indicating the average
flame height above the ground in that area.

High char
height (m)

On the leeward side of the tree and provides some
indication of the flame length and associated wind speed in
that area.

Surface
consumption
(% volume)

An indication of burning intensity and amount of fuel
available to contribute to the head fire intensity.

Canopy
consumption
(% volume)

An indication of burning intensity and amount of fuel
available to contribute to the head fire intensity.

Secondary
wind direction

Large scale blowdown or snapped trees used in conjunction
with the items listed previously allow for piecing together
the sequence of events and determining whether additional
wind events caused by other portions of the fire occurred
before or after the fire moved through that area. The timing
of the trees being blown down or snapped influences how
the other indicators present themselves.

Using the spread indicators in conjunction with the intensity indicators allows for reconstruction
of the wildfire as it moved into the affected areas. The spread indicators show the wind direction

at the time that area was burning and the intensity indicators allow for a general classification of
potential ember, flame, and radiant heat sources. With higher wind and higher canopy
consumption likely leading to the production of more embers, radiant heat, and larger flames.
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