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The relationship people have with the
land, water, and with X'aan - Kwan -
Kon' - Fire has changed rapidly in
recent generations. In the past,
people of the Southern Lakes moved
across the land and water in relation

to the seasons. Wildfire also moved Tzt
through the landscape in response to Kon-

the seasons and environment and Southern Tutchone
local Indigenous communities Kuwaan
respected it as a powerful element of Tlingit
nature. Fire was left to its natural X'gan.

behaviours. People adapted to the

changes it caused, often benefiting

from the rejuvenated landscape after ' F | R E '
a fire had run its course. To this day,

we continue to respect fire as a

powerful element of nature.

Over time, people started to stay in one place more permanently. The
relationship they had with fire changed to include new ideas and methods to
manage wildfire. Communities tried to stop or control X'aan - Kwan - Kon' -
Fire instead of letting it burn and naturally run its course.

Climate change has led to hotter summers and growing periods of drought
during the fire season. Currently, hot, dry, sickly forests make for a landscape
that is loaded with fuel; forests that are in perfect shape to burn. These
conditions can drive large-scale wildfires, extreme fire behaviour, and more
destructive fires than the fires our ancestors lived in alongside.

In the last 20 years, wildfire seasons have become more intense. Climate
experts think that trend will continue. Climate change is expected to lead to
a longer fire season with growing wildfire frequency and severity. In other
words, a greater area of the land and forests will be affected by wildfire at any
given time.
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OBJECTIVES

The Carcross/Tagish First Nation and Kwanlin Dun First Nation worked
with B.A. Blackwell & Associates, consultant Tim Wilson, and Two Crow
Consulting, Inc. to research Southern Lakes wildfire.

The goals were to:

Assess
O—| Conduct a wildfire risk assessment considering the values identified by
the First Nations.

Prioritize
O ; Identify areas that should be prioritized to reduce wildfire risk,

3 Recommend
O Develop recommendations to reduce wildfire risk that reflect

Indigenous principles and relationships with the land and water, align
with current best practices, and are supported by current governance
structures.

Further




The assessment, values, priorities, and recommendations are based on the
study area that includes only the Yukon portion of the fire shed south of
Whitehorse. The area is 905,533 hectares and does NOT include the City of

Whitehorse (Figure 1).

Recommendations from this project still need further work including
collaborative planning, community engagement, and environmental

assessments.
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For clearer, more detailed maps, please refer to the technical report.
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Figure 1: Study Area
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WILDFIRE RISK
ASSESSMENT

Understanding risk is an important part of fire
management. It helps to make sure resources are
used in the best way possible for everyone, and
everything, impacted by wildfire. To assess risk, we
look at the chance (probability) that a wildfire will
happen in a particular area, and we determine
what the consequence of a fire may be.

Areas most vulnerable to wildfire are identified using computer modeling. Things like the
natural environment and shape of the land, typical fire behaviour, weather, fuel types, and
forest health are considered. Consequence looks at community safety and property, First

Nation values connected to the land, and socio-economic resources.

Modeling probability and consequence provides information to inform decision making
about wildfire management. If an area has a high probability of wildfire but is in a location
where there are few consequences, then the risk is assessed as low, and the fire could be left
to burn. Or, if there is high probability in an area with high potential consequences, then
action is needed.

Probability Consequence Risk Assessment
measures the chances of a wildfire measures the damage that a relative risk each area faces
happening wildfire could cause
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Around 60% of the

Probability

To understand the impact wildfire could have on the landscape in any
particular place, this research considered the probability of a fire starting in
the area (probability of ignition), the likelihood that a fire will become
hazardous (potential fire behaviour), and the capability of firefighting efforts

to respond (suppression response capability) (Figure 2). These factors are the
basis of the wildfire probability assessment in each area.

Historical Fire Vegetation Inventory - Fuel Type & Topography, Water, Roads, and Air
Ignition Data Fire Weather Data Tanker/Heli Bases

« Lighting-Caused Fires « Fire Intensity « Contstraints to Detection

e Human-Caused Fires » Rate of Spread e Proximity to Water Sources

« Ignition Potential « Crown Fraction Burned e Air Tanker Arrival Time

» Helicopter Arrival Time
e Terrain Steepness
e Proximity to Roads

| ! !

Probability of Ignition Potential Fire Behaviour Suppression Responss
Capability

Wildfire Probability

. Wildfire Probability
(no suppression)

Figure 2: Wildfire
Probability Model
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Greatest fire activity is
expected in late August
to mid-September
when precipitation is
low and
temperatures are high.

PROBABILITY OF IGNITION (FIRES STARTING)

Wildfire probability starts with asking whether a fire will start
in an area. To predict this, we use data on past fires, vegetation
mapping (fuel type) and weather station information
(precipitation, humidity, temperature, wind direction & speed).
Together this information can help tell us which areas are
most likely to catch fire.

The research looks at the history of lightning-caused fires and human-caused fires, as well as
ignition potential based on fuel, weather, and slope. This identifies the relative probability of
a fire starting across the study area (Figure 3: Probability of a fire starting).

For clearer, more detailed maps, please refer to the technical report. Figure 3: Probability of a
Fire Starting
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PROBABILITY OF HAZARDOUS FIRE BEHAVIOUR

Once a wildfire has started, it is important to try and predict its behaviour across an area. This is
done by using computers to guess (model) fire intensity, potential rate of spread, and the
percentage of the treetops (crown fraction) burned. This information helps shed light on how a

fire may act.

Each of the values: fire intensity, rate of spread, and crown fraction burned are overlayed on
the map to show the relative potential hazardous fire behaviour (Figure 4).

Severe Fire Behaviour

RELATIVE LIKELIHOOD OF SEVERE
WILDFIRE BEHAVIOUR

None to Least Likelihood
Lower Likelihood
| Moderate Likelihood
[ Higher Likelihood
[ Highest Likelihood

e

Figure 4: Probability of

For clearer, more detailed maps, please refer to the technical report.
Severe Wildfire Behaviour

FIRE FIGHTING ABILITY (SUPPRESSION)

Looking at wildfire fighting ability in each study area helps us understand how well we can
limit potential damage. To do this we consider the terrain and access (by road and air). This
helps to understand how long it would take to respond to a wildfire once it started.

To help with decision making, the modeling looked at what a fire would do in the case of
suppression as well as what would happen if there was no suppression.

The ability to suppress wildfire decreases the further
the fire is away from Whitehorse.
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OVERALL PROBABILITY

Probability of ignition and potential fire behaviour are combined to determine the relative
probability of wildfire without any fire fighting (worst-case); and the suppression response
capability is considered in management decisions.
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Ignition Behaviour (no suppression)
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For clearer, more detailed maps, please refer to the technical report. Figure 5: Probability of
Wildfire (No Suppression)
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The inclusion of First
Nation values in
consequence rating is a

new approach to Wildland Community
wildfire assessments. Interface are the areas
where the human

Consequence footprint connects to
the forest.

A conseqguence rating tells us what is at risk of being lost in a wildfire. To figure out a
consequence rating, we considered community safety and property, First Nations values
connected to the land, and socio-economic resources.

Community safety and property includes the emergency response system, evacuation routes
(roads), utilities, access to drinking water, and the density of development (houses, cabins,
buildings, roads, etc.).

First Nations values included settlement land, camp and cabin locations, caribou winter use
areas, traditional trails, species of concern (habitat), and salmon spawning locations.
Socio-economic resources included parks, campgrounds, White Pass and Yukon Railroad, and
backcountry trails.

Areas with moderate to high consequences ratings are mostly concentrated near
communities and the highways (Figure 7), which also tend to contain multiple values in one
area.
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For clearer, more detailed maps, please refer to the technical report. Figure 6: Values (Consequence)
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Risk

To understand risk, wildfire probability is
considered with the potential consequences of
wildfire. GIS mapping identifies the places
where there is a wildfire risk that may threaten
the values identified by the First Nations. These
are the areas where management activities can
be implemented to reduce the risk.

Moderate-to-high risk areas are concentrated
along highways with particular concern for
communities:

« Mount Lorne/Robinson

Around 22,000 hectares of the

« Marsh Lake study area have consequence
e Carcross ratings of moderate to very high.
« Tagish Around 35,000 hectares of the
study area have risk ratings of
moderate to very high.
i Overall Wildfire Risk Rating
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For clearer, more detailed maps, please refer to the technical report. Figure 7: Relative Wildfire Risk

Associated with Identified Values
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MANAGEMENT OPTIONS

This strategy considers wildfire risk
on a landscape scale. This report
presents the options of prescribed
burning and fuel breaks as
recommendations for landscape-
level management actions. These
actions should be implemented in
coordination and consideration of
community-scale (Community
Wildfire Plans) and property-scale
(FireSmart) actions (Figure 7).

Landscape Scale | greater
than 2km from community

Community Scale | within
2km of community

Property Scale | within 100m
of individual structures

COMMUNITY SCALE MANAGEMENT

COMMUNITY WILDFIRE PROTECTION PLANS
EDUCATION AND AWARENESS

FIRE BANS

FIRESMART

EMERGENCY ACCESS ROUTES

PROPERTY SCALE MANAGEMENT

FIRESMART

METAL ROOFING

FIRE-RATED DOORS AND WINDOWS
FIRE RESISTANCE SIDING

SPARK ARRESTORS ON CHIMNEYS

For clearer, more detailed maps, please refer to the technical report. Figure 8: Wildfire Risk
Management Scales
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PRESCRIBED BURNING

Strategically burning specific
areas provides a break in the fuel
available to a potential wildfire.
This practice is not common in
the Yukon, however, has been
successfully done in other areas.

Prescribed burning is done under
the most ideal conditions to
make sure the fire stays in
control. Prescribed burning is a
cost-effective way to treat a large
area, but it requires a lot of
planning and an environmental
assessment.

FUEL BREAKS

Fuel breaks are areas where forest
vegetation and debris are removed
(mechanically) to slow down the
spread of the fire and allow
firefighters to defend against it.
When placed strategically, fuel
breaks can work with other non-fuel
features (i.e. rocky outcrops, water,
roads, recent burns, etc.) to protect
the values identified by the
communities. An effective fuel break
will change the fire's behaviour by
slowing its spread and reducing the
intensity, flame length, torching, and
crown fire potential.

Mechanical fuel breaks are created
by reducing the thickness of the
trees, pruning low branches,
removing saplings, removing surface
debris, and encouraging deciduous
(broadleaf) trees to grow (Figure 8).

Birch (Betula sp.) should not be
encouraged in fuel breaks. The
papery bark can help a fire
more than hinder it.

PRESCRIBED BURN AREAS WERE SELECTED TO:

« REDUCE HIGH HAZARD FUELS IN AREAS OF HIGH RISK

« CREATE LARGER SIZED OPENING WITH GREATER
IMPACT TO

« REDUCE FIRE SPREAD AND GROWTH

+ REDUCE CONFLICT WITH CARIBOU HABITAT

« WORK IN COMBINATION WITH OTHER SUPPRESSION
EFFORTS

Prescribed burning has been

used traditionally to enhance
habitat.

Before Treatment

REMOVE WILDLIFE wiLDLIFE REDUCE
SURFACE FUELS LOGS

- 40 metres wide -

After Treatment

TREES DENSITY

REMOVE
¢ DANGER
) TRENS INCREASE
HEIGHT TO
LIVE CROWN
(PRUNE LOW

BRANCHES)

lluslraiad by Ben Andrey
B.A Biackwall & Associate:

Figure 9: Fuel Break
Treatment Goals
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RECOMMENDATIONS

The research
identified a numk_jer Reducing fire hazards and fuel management should
of recommendations consider indigenous values and holistic approaches:
to take care of the « LEAVE WILDLIFE TREES

« ENSURE REMOVED FUEL WOOD IS SHARED FOR
forests and change PERSONAL OR COMMERCIAL USE
our relationship with

wildfire:

« Establish a Wildfire Risk Reduction Working group

« Develop plans for management actions (prescribed burning and
mechanical fuel breaks)

e Further research impacts to caribou

« Further develop an inventory of remote camps and cabins

« Further refine the model as new information becomes available

e Develop a communication and education plan
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