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ABOUT
WILDFIRES
DESCRIPTION
Wildfires can occur anywhere there
is flammable wildland fuel. In BC this
includes about 65 million hectares
of forest and grasslands. However,
wildfire hazard—understood as
the probability of a severe wildfire
fire event at a particular location
in a specified time period—varies
over an order of magnitude in BC,
depending on the prevalence of hot,
dry, and windy weather conducive
to the drying of forest fuels and fire
spread, the incidence of lightning and
human ignitions, and vegetation and
topographic conditions.
Wildfires can be ignited in wildland
vegetation (natural or modified forest,
grassland, or shrub fuels) by lightning
strikes or human causes (such as
sparks from vehicles and equipment,
friction from machinery, electrical
arcing, downed power lines, campfires
and other open burning, discarded
matches and cigarettes, and arson)
when the moisture content of surface
fuel particles drops to ⪅15%. Once
wildland fuel particles are ignited,
the heat generated by combustion
can dry, heat, and ignite adjacent
fuel particles resulting in fire spread;
a wildfire will continue to spread as
a self-sustaining process as long as
there is available fuel. The rate of fire
spread varies depending on the fuel
and topographic conditions, wind
speed and exposure, and the type of
fire (crown, surface). Spread rates
can reach up to 6 km/hr in coniferous
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forest crown fires and 12 km/hr in
open grassland surface fires. The
amount of heat that is released at the
fire front, or fire intensity, depends
on the fire spread rate and the
amount of fuel that is consumed, and
is an important determinant of the
difficulty of control and the severity
of biophysical impacts to vegetation
and soil. Flame lengths, an indicator
of fire intensity, can range from <0.1 m
to 50 m.1
Smoke produced during incomplete
combustion of wildland fuel contains
a variety of chemical components,
including greenhouse gases (CO2,
NOx, CH4), low levels of pollutants
(CO, aldehydes, polynuclear aromatic
hydrocarbons), and fine particulate
matter (<2.5 microns) that pose a
risk to human health. Smoke can
be injected into the atmosphere
in a vertical convective plume and
transported hundreds to thousands of
kilometres, but it can also be trapped
locally under atmospheric inversion
layers, particularly in valleys. Embers
produced by strong convection in
wildfires are lofted in the smoke
plume and transported downwind
where they can ignite flammable
vegetation or structures ahead of
the main fire front. The number and
size of embers deposited ahead of a
fire varies with fuel conditions, fire
intensity and distance; most embers
are deposited within ~100 m of the fire
front, but they can also be transported
two or more kilometres.
In BC’s Northern Interior, boreal
forests typically sustain large
crown fires starting in early spring.

In the Southern Interior, diverse
vegetation from valley bottoms
to upper mountain slopes sustain
mixed-severity (surface and crown)
fires; peak fire season is mid-July to
mid-August. Large wildfires are less
common in coastal forests as marine
influences keep temperatures lower
and humidity moderate, and there
are fewer lightning storms. Severe
coastal wildfires burn during extreme
droughts and can be exacerbated
by offshore outflow events bringing
hot, dry air from the Interior with
high winds. Large landscapes with
similar biophysical characteristics and
potential fire hazard and overlays of
similar human systems of settlement
and land use have been termed
“firescapes.”2 Many precolonial
firescapes had different seasonal
patterns and fire severity due to
Indigenous fire stewardship, which
included intentional cultural burning
practices (Figure 1).

WILDFIRE IMPACTS,
VULNERABILITY, AND
RISK
Forests and grasslands in BC and
their associated ecosystem services
and natural resource values are
directly impacted by wildfires. People,
homes, and infrastructure located
in the wildland-urban interface
(WUI, or landscape community
interface) are potentially exposed
when wildfire spreads from wildlands
to a settlement (Figure 2). The
likelihood of exposure to flame, heat,
and embers increases with fire size
and the length and dispersion of the
settlement edge; most structure
losses are due to ignition by embers.
Because wildfire smoke can be
transported over long distances and
dispersed oved large regions, most
settlements in BC can be affected by
smoke.
Direct, immediate impacts of wildfire
include combustion of vegetation and
damage or destruction of buildings

Figure 1: Fire scars on a western larch from Canal Flats showing an approximate 40-year
historical fire return interval (Photo: Natural Resources Canada).
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Approximately 45% of dwellings in
about 200 Indigenous communities,
154 municipalities, and numerous
unincorporated communities across
28 regional districts in BC are situated
within 2 km of potentially flammable
wildland fuel3 (this is similar to
estimates in Washington and Oregon)
but have differing potential exposure
and vulnerability to wildland fire.
Vulnerability refers to the physical
attributes of a structure, the social
and demographic attributes of a
population, the social and economic
attributes of a community, and
the characteristics and processes
in ecosystems that increase their
susceptibility to wildfire impacts.
Figure 2: Okanagan Mountain Park fire at the wildland-urban interface in Kelowna, 2003
(Photo: BC Wildfire Service).

and fences, cultural resources and
archaeological sites, industrial
structures and infrastructure,
agricultural crops, forest resources,
and critical wildlife habitat.
Wildfires at the WUI can trigger
urban conflagrations where a fire
spreads from structure to structure,
independent of the wildfire. Wildfire
evacuees experience psychological,
emotional, and economic stress,
exacerbated by repeat or extended
evacuations. Exposure to smoke
can have negative health impacts,
particularly in vulnerable individuals.
Smoke reduces visibility, disrupting
road and air transportation, tourism,
and can negatively impact some
agricultural crops.
Longer-term impacts of wildfire can
include physical and psychological
health impacts to people, particularly

for evacuees, emergency services
personnel, and firefighters. Economic
losses result from interruptions to
resource extraction, tourism, and local
businesses. Both direct suppression
costs and costs of recovery from
damage to structures, infrastructure,
and ecosystem services (e.g., drinking
water supply) can be substantial.
Wildfire can contribute to subsequent
disasters or disturbance cascades.
Wildfires reduce the cover of
vegetation and surface organic layers
that shelter soils from the impact
of rainfall. Intense precipitation on
bare, burned soils increases overland
and stream flow and may result in
erosion, debris and mud flows, slope
failures, sedimentation, and degraded
water quality and aquatic habitats in
streams.

Approximately 45%
of dwellings in about
200 Indigenous
communities, 154
municipalities,
and numerous
unincorporated
communities across
28 regional districts
in BC are situated
within 2 km of
potentially flammable
wildland fuel (this is
similar to estimates
in Washington and
Oregon).

Wildfire risk comprises the total value
of the potential loss of life, injury, or
health impacts, destroyed or damaged
assets, ecosystem services and
cultural values, and economic and
business losses from fire events in a
4
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specified time period, as a function of
hazard, exposure, and vulnerability.
Wildfire risk to structures increases
with fire hazard and exposure
and their vulnerability to ignition.
Community wildfire risk varies with
hazard, socioeconomic vulnerability,
and the capacity to plan for, mitigate,
and respond to and recover from
wildfire disasters. The likelihood of
multiple structure losses and large
evacuations is greater in larger
communities with a high density of
structures at the WUI edge. However,
smaller communities in remote rural
locations surrounded by forests may
have limited egress routes, thereby
increasing the need to evacuate while
the route remains open. Indigenous
communities face unique risks where
evacuation, fire suppression, and
recovery measures are not culturally
appropriate or impact cultural values.
Smaller communities face significant
barriers accessing expertise and
funding to develop wildfire response
and mitigation plans and to treat
hazardous flammable fuels in the
WUI. Forest-dependent communities
are at economic risk to reductions
in timber harvest or destruction
of industrial infrastructure due to
wildfires.

IMPACT OF PAST
EVENTS
An average of 1,350 wildfires burn in
BC each year, with extreme events and
fire seasons driving large ecological,
social, and economic impacts.
There were 55,696 wildfires in the
1980–2018 period (Figure 3); 313 of
these events (~0.6%) resulted in the

Figure 3: The recorded area burned by wildfire in BC between 1920 and 2021 is approximately
15 million hectares. Three of the largest fire years in the past 100 years in BC have occurred
since 2017 (Map: Natural Resources Canada).

evacuation of approximately 176,500
people (some for multiple events in
a fire season, some multiple times
over different fire seasons), and 39
events destroyed 625 structures.4 The
areas burned in 2017, 2018 and 2021
(1.22, 1.35, and 0.87 million hectares,
respectively) were the three largest
years in the past century. Smoke from
these wildfires resulted in prolonged
periods of reduced air quality over
extensive areas of BC, triggering
advisories and recommendations
for mitigation. Provincial states of
emergency were declared in each of
these years and direct suppression

costs were from $565 million to $645
million per year. Several personnel
were killed in wildfire response
operations between 2004 and 2020
and two people perished in the 2021
Lytton fire. Fires that have caused
multiple fatalities in similar firescapes
in the western US in recent years, as
well as historically in BC in the late
1800s and early 1900s (Barkerville,
Vancouver, Fernie), provide a further
reminder that deadly wildfires can
occur in BC.
Evacuations and structure and
business losses have led to ongoing
5
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and long-term social, psychological,
and financial impacts to individuals,
families, communities, and regions.
Post–fire season reviews have resulted
in administrative tools such as
community wildfire resilience plans
(see Practice, Policy, and Programs).

DRIVERS OF HAZARD
AND RISK
Wildfires are a natural and important
ecological process in many
ecosystems in BC. However, land
management practices, including
fire suppression, timber harvesting,
livestock grazing, and the disruption
of Indigenous fire stewardship,
have altered forest and grassland
composition, biomass, density,
and continuity, and have increased
potential fire severity over substantial
portions of BC, particularly in
ecosystems with shorter natural fire
cycles. At the same time, humancaused climate change is resulting
in more extreme fire weather in
BC5 and western North America,
as elsewhere,6 including increases
in daytime high and overnight low
temperatures, concurrent decreases
in daytime and overnight relative
humidity, increased vapour pressure
deficits, and prolonged droughts.
These changes translate to increased
fuel flammability and larger and
more severe wildfires that are more
difficult to suppress. Climate change
can also influence fire hazard by
altering vegetation dynamics (growth,
mortality, and regeneration) in
wildlands. A legacy of the mountain
pine beetle epidemic (which is partly
attributed to climate change) is

approximately 19 million hectares of
forest containing various proportions
of dead lodgepole pine. Extreme
heat and drought may increase plant
and tree mortality and fuels in some
ecosystems as well as reduce the
success of vegetation regeneration,
delaying ecosystem recovery. Wildfire
activity in BC is projected to continue
to increase over the next century.
Over time, and coupled with a warmer
climate, this may lead to loss of
closed forest cover and increases in
grasslands and shrublands in portions
of the Interior “drybelt.”
We have known for several decades
that wildfire risk in BC has been
increasing as the built environment
has expanded into fire-prone
wildlands, exposing vulnerable homes,
communities, infrastructure, and
other assets to changing wildfire
hazard.7 Because relatively few homes
and communities in Canada have
been constructed to be resistant to
wildfire, some experts claim that this
is not a fire problem, but a structure
ignition problem. Furthermore,
half of all fire ignitions are caused
by human activity; these are
concentrated around settlements and
transportation corridors.

UNDERSTANDING
RISK
WHAT SOURCES
HELP US
UNDERSTAND
HAZARD AND RISK
Wildfire hazard and risk varies from
place to place, from the level of the
individual property to the scale of
the province, over time. Short-term
wildfire hazard varies over hours
to days with changing weather
conditions, while medium- and longterm wildfire hazard and risk varies
between firescapes and over years to
decades with differences in terrain,
climate, fuel conditions, the likelihood
of ignition, suppression and other risk
control capacities, and the exposure
and vulnerability of assets at risk.
Wildfire hazard and risk assessments
are based on data and knowledge
of the likelihood and severity of
wildfires, the potential exposure of
people, structures, and other assets
to wildfires, and the vulnerability of
communities, structures, and other
assets to wildfires.
DATA SOURCES

Some experts claim
that [increasing
wildfire risk] is not
a fire problem, but
a structure ignition
problem.

Primary data on weather and climate,
vegetative fuels, topography, the
built environment and infrastructure
helps us understand wildfire hazard
and risk (Table 1). Data on past fire
events and post-fire damage and
loss also helps us understand risk.
BC reports statistics on the number
of fires and area burned each year,
based on operational mapping, and
6
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Table 1: Data sources used in wildfire hazard and risk assessment

BC Wildfire Service, Pacific Climate Impacts Consortium, Environment Canada and Climate Change, Natural Resources Canada, Integrated Cadastral Information
Society
i
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assesses changes in forest properties,
including timber volume. Natural
Resources Canada maintains an
evacuation database that records the
location, time, and duration of wildfire
evacuations, the number of evacuees,
and the number of structures
damaged or destroyed. These data are
gathered mainly from media reports.
Detailed information on health
impacts and vulnerability factors of
evacuees, or the characteristics of
structures damaged in wildfires, are
not collected systematically, excepting
that insurance industry groups track
insured losses.
Knowledge also comes from
observations and experience, from
Indigenous Knowledge Keepers,
from case studies of significant
or unusual events,8 and from
experimentation and adaptive
management. A guidance document
was recently developed to encourage
case studies of WUI fire events.9
Many communities rely on external
professionals to conduct wildfire
hazard and risk assessments.
INFORMING DECISION
MAKING
Wildfire data and knowledge are
used to develop information systems,
quantitative models, qualitative rating
schemes, and best practice guides,
which inform short- and mid- to
long-term wildfire risk management
decisions.

Information on short-term wildfire
hazard:
• The Canadian Forest Fire Danger
Rating System, including the
Canadian Forest Fire Weather
Index and the Canadian Forest Fire
Behaviour Prediction Systems, is
used to portray short-term fire
hazard. These systems indicate
the flammability of different fuel
components in relation to weather
and the potential fire behavior
(e.g., spread rate, intensity) in
relation to fuel flammability and
wind speed, should a fire occur.
Outputs are portrayed nationally
in the Canadian Wildland Fire
Information System (CWFIS)23 and
provincially in Fire Danger Rating
classes.24
• The locations, size, and status of
active fires or the Current Wildfire
Activity.25 Estimated fire spread
rates can be used to project the
growth perimeter expansion of
these active fires.
• Satellite (MODIS/VIRS) hot spot
mapping (e.g., Fire Information for
Resource Management System
US/Canada26; CWFIS27).
• Short- and medium-term weather
forecasts (ECCC, Spotwx.com,
other platforms).
• Estimates of fire growth and fuel
consumption are coupled with
atmospheric models to project
smoke transport in the BlueSky
Canada28 and FireWork29 smoke
models.

• BC Environment air quality
advisories and Smoky Skies
Bulletins.
• Short-term fire behaviour
and weather forecasts during
Emergency Management BC
Coordination Calls. These calls
occur during wildfire season
and enable the coordination of
federal and provincial response
organizations.
• Indigenous and local knowledge
holders who have expertise in local
climate and weather patterns,
snow level and stream flow, fuel
conditions, and access and egress.
Information on mid- to long-term
wildfire hazard:
• The Provincial Strategic Threat
Analysis30 provides a qualitative
rating of wildfire hazard (threat)
across BC. The threat rating for
a particular location includes the
historical lightning- and humancaused fire density, the potential
fire intensity for the local fuel
conditions and ground slope on
a day with extreme fire weather
(more severe than 90% of days in
the fire season), and the potential
for ember spotting based on fire
intensity and fuel conditions.
• Wildland Urban Interface Risk
Class Maps31 portray the wildfire
threat within 2–2.75 km of
settlements mapped as Wildland
Urban Interface over the province.
• Burn probability maps (the
long-term annual expectation of
8
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a fire burning a location) are in
preparation for BC and Canada.
• First Nation’s Emergency
Services Management Tool for
comprehensive, integrated,
spatial, structural, community, and
landscape-level risk information
to support planning and design of
fuel treatments, and the Lightship
decision-support tool to integrate
Home Ignition Zone assessments
for Indigenous communities.

CURRENT PRACTICE
IN HAZARD AND RISK
ASSESSMENT
The current guidelines for
conducting wildfire hazard and risk
assessments in BC are aimed mainly
at homeowners, local authorities, and
forest professionals.
Hazard and risk assessment guides
for homeowners, local authorities,
and First Nations:
• BC FireSmart assessments32
• Wildfire Exposure Assessment
outlines the steps in carrying
out an assessment of home and
community exposure to fire.
• Score cards to rate the
vulnerability of homes and critical
infrastructure.
• Home Partners Program
• Hazard, risk, and vulnerability
analysis (HRVA)33

• National guide for WUI fires34
Hazard and risk assessment
guides for forest professionals and
industrial and commercial operators:
• BC Wildfire Service tools for
fuel management and wildfire
assessment35
-- 2020 Wildfire Threat Assessment
Guide and Worksheets
-- Determining Wildfire Threat and
Risk at a Local Level
-- Procedures for measuring
downed woody fuel are
included in the Field Handbook
for Prescribed Fire; these
measurements can be used to
calculate surface fuel loading in
FuelCalcBC
-- Fuel Management Stocking
Standards Guidance Document
• A Guide to Fuel Hazard Assessment
and Abatement in British Columbia
(for logging and land clearing
debris)36

explicit data on the value of assets.
This makes quantitative comparisons
of risk with other natural hazards
difficult. There is potential for sharing
or the interoperability of some inputs,
such as structure and infrastructure
data and LiDAR, and to learn from an
all-hazards approach.

Linkages between
quantitative
estimates of wildfire
hazard and exposure
and potential
losses are poorly
developed in Canada.
This is because
of incomplete
methodologies to
quantify aspects of
hazard and exposure,
an absence of
quantitative damage,
loss, and impact
functions, and
incomplete spatially
explicit data on the
value of assets.

• CSA ISO 31000:18 framework for
risk management37
The BC FireSmart Committee
coordinates a provincial approach to
wildfire hazard and risk assessment.
However, linkages between
quantitative estimates of wildfire
hazard and exposure and potential
losses are poorly developed in
Canada. This is because of incomplete
methodologies to quantify aspects of
hazard and exposure, an absence of
quantitative damage, loss, and impact
functions, and incomplete spatially

GAPS IN
UNDERSTANDING
RISK
Short-term wildfire risk information
and guidance in BC consists mainly of
qualitative and quantitative measures
of fire danger and behaviour and
smoke concentrations, while mid- to
long-term risk information is focused
on qualitative estimates of fire threat
and structure exposure. Information
is held by different agencies, leading
9
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to a silo effect, and some information
is not readily or publicly available.
Comprehensive hazard and risk
assessments and methods are
needed that are applicable to and
linked across property, community,
and landscape levels as well as time
scales, to support the four pillars of
emergency management (prevention,
mitigation, response, recovery).
Furthermore, methods are needed to
project changing hazard and risk in
future decades, while assessments
need to be accessible to different risk
managers and stakeholders. We need:
• Better understanding of the types
of wildfire exposure, vulnerability,
and impacts, such as potential
fire spread and ember transport
into and through communities
(e.g., structure-to-structure
ignition) and spread in WUI
fuels; health impacts of smoke on
vulnerable groups; social, cultural,
psychological determinates of
vulnerability to wildfire impacts,
particularly evacuations; and postfire impacts such as contaminated
soils and erosion.
• A common portal for integrated
spatial databases of landscape-,
community-, and property-level
hazard, exposure, and vulnerability
data and assessments. This
portal needs to be accessible to
the public and local government
decision makers and include
high-resolution data and maps
of fuels and structures derived
using new technologies (LiDAR,
unmanned aerial vehicles) around
settlements.

• An enhanced common operational
picture (COP) of active fire
incidents that includes fire
position, status, and potential
growth, the location and
vulnerabilities of infrastructure,
and the position and status of
resources to enhance situational
awareness among agencies and
whole system resilience.
• Enhanced knowledge transfer,
targeting elected officials, to
develop a common understanding
of risk at local, regional, and
provincial scales, including the
limits of suppression.
• Pathways to incorporate
Indigenous and local knowledge
to inform wildfire hazard and risk
assessment.

Information is held
by different agencies,
leading to a silo
effect, and some
information is not
readily or publicly
available.

REDUCING RISK
Wildfire risk management provides
the policies, strategies, plans, and
actions to reduce the likelihood and
severity of wildfires. It also reduces
the exposure to and vulnerability of
structures, communities, people, and
sensitive ecosystems to fire events
and impacts and/or enhances their

recovery from damaging wildfires
(Figure 4).
A large number of government and
non-government organizations and
private entities are responsible for,
or have an interest in, preparing and
responding to and recovering from
immediate threats and mitigating
longer-term threats on public and
private lands in BC (Table 2).

PRACTICE, POLICY,
AND PROGRAMS
GUIDELINES FOR ACTION
Forest and fire practitioners and
Indigenous Knowledge Keepers
have experiential and Traditional
Knowledge that can guide the
reduction of wildfire risk. The
experience of practitioners as well
as research findings are captured in
the following information sources
and guides targeted at audiences
that have a primary wildfire risk
management responsibility.
Wildfire risk reduction guides
for homeowners or farmers/
ranchers, business owners, building
professionals, builders, developers,
local authorities, and First Nations:
• FireSmart BC Tookit38 (Figure 5)
-- Firesmart BC Homeowner’s Manual
-- Firesmart BC Landscaping Guide
• FireSmart BC resources
-- The Farm and Ranch Wildfire Guide
and Workbook39
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-- Open Burning Practices for Farmers
and Ranchers40
-- FireSmart Critical Infrastructure
Guide41
-- FireSmart Last-Minute Evacuation
Checklist
• FireSmart Canada resources42
-- FireSmart Begins at Home Manual
-- Firesmart Canada Home
Development Guide
-- FireSmart Guide to Landscaping,
Second Edition
-- Wildfire Resilience Best
Practises Checklist for Home
Construction, Renovation and
Landscaping

Figure 4: Duhamel Creek fire near Nelson, 2015 (Photo: Adrian Wagner Studio).

-- Protecting Your Community from
Wildfire
-- FireSmart Guide for the Oil and
Gas Industry
-- Blazing the Trail: Celebrating
Indigenous Fire Stewardship
• Emergency Management BC’s
Wildfire Preparedness Guide43
• National Research Council’s
National Guide for Wildland Urban
Interface Fires44
• Institute for Catastrophic Loss
Reduction Resources
-- Development Permits: An
Emerging Policy Instrument for
Local Governments to Manage
Interface Fire Risk in a Changing
Climate45
-- Open for Business Guide46

Figure 5: A property in Kamloops with FireSmart landscaping and construction features (Photo:
FireSmart Canada).

• National Fire Protection
Association Standards47

Land Development in Wildland,
Rural, and Suburban Areas

-- NFPA 1140 -Standard for
Wildland Fire Protection

-- NFPA 1142 -Standard on Water
Supplies for Suburban and Rural
Firefighting

-- NFPA 1141 -Standard for Fire
Protection Infrastructure for

-- NFPA 1143 -Standard for
Wildland Fire Management
11
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-- NFPA 1144 -Standard for
Reducing Structure Ignition
Hazards from Wildland Fire
• First Nations Wildfire Evacuations: A
Guide for Communities and External
Agencies48
• Heath Canada’s Guidance for
Cleaner Air Spaces during Wildfire
Smoke Events49
• Canadian Red Cross’s Fire Recovery
Guide50

Wildfire risk reduction guides for
forest professionals and industrial
and commercial operators:
• BC Wildfire Service Tools for Fuel
Management51
-- FLNRORD Standard for
Developing Tactical Plans for
Wildfire Risk Reduction
-- Wildfire Risk Reduction Best
Management Practices
-- BCWS Fuel Management
Prescription Guidance
-- Fuel Management Stocking
Standards Guidance

-- Fuel treatment design wildfire
intensity tool (worksheet)
-- ABCFP Interim Guidelines –
Fire and Fuel Management
(guidelines for professional
practice)
• A Guide to Fuel Hazard Assessment
and Abatement in British Columbia52
(for logging and land clearing
debris)
• “Fire-smart forest management: a
pragmatic approach to sustainable
forest management in firedominated ecosystems,” in Forestry
Chronicle.53

Table 2: Organizations involved in wildfire risk management54
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LEGISLATION AND POLICY
There is no overarching,
comprehensive strategy guiding
wildfire hazard and risk reduction
in BC. Rather, wildfire risk and risk
management are influenced by a
variety of local, provincial and federal/
national legislation and policies
(Table 3). Some noteworthy policy
developments include:
• While the actions of individual
property owners to mitigate
wildfire risk on private land have
been mainly voluntary, some
municipalities have introduced
bylaws, such as those that define
Wildfire Development Permit
Areas in official community plans,
in which FireSmart measures are
required for new developments.
However, municipal councils

face pushback to approve
developments in the WUI without
requiring FireSmart provisions
because of increased development
and building costs.
• In 2021, the Government of BC
passed Bill 23, the Forest Statutes
Amendment Act, which included
provisions to strengthen shared
decision-making opportunities
through forest landscape planning
and to expand provisions for
wildfire management and practices
within Wildland Urban Interface
Areas, including the addition of
wildfire as a forest management
objective.
• In 2020, the federal government
initiated the Emergency
Management Strategy for
Canada to coordinate sharing

of responsibilities between
federal, provincial, and territorial
governments and other partners.
INSURANCE
Insurance practices also influence and
are influenced by risk management
practices. Individual property owners
reduce their financial losses by
purchasing insurance. While insurance
policies can be purchased for physical
damage or financial losses from
business interruptions, the issuing of
new policies is typically suspended
when active wildfires threaten a
home or settlement. As well, wildfire
insurance or expectations of post-fire
recovery funding from governments
may inadvertently encourage
development in areas at risk of
wildfire, or may be a disincentive for
property owners to take measures to
reduce wildfire risk around homes and
16
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Table 3: Legislation and policy framework for wildfire hazard and risk reduction
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buildings. Similarly, overestimation
of the true effectiveness of wildfire
suppression may be a disincentive to
mitigating risk as well as a cultural
tendency to disregard worst case
scenarios.57 Increasingly, insurance
underwriters include an assessment
of community wildfire preparation and
fire department response capacity in
fire ratings for home insurance. This
trend may incentivize the public to
put pressure on local governments to
demonstrate preparedness.
FUNDING PROGRAMS
The BCWS and the ThompsonOkanagan Interface Committee began
building awareness and promoting
fire smart principles in the 1990s;
these programs have been expanded
provincially through FireSmart BC and

FireSmart Canada. However, on-theground progress has been slow and
limited by funding.
The catastrophic wildfire seasons
of 2003, 2017, 2018, and 2021
directly impacted tens of thousands
of British Columbians through
evacuations and property loss, while
prolonged smoke exposure across
the province increased awareness
of wildfire in larger urban centres.
These events were catalysts of
change. Following 2003 and 2017,
high-level reviews influenced policy,
practice, and generated new funding
programs. Firestorm 2003 prompted
the Strategic Wildfire Prevention
Initiative (SWPI), administered by
the Union of BC Municipalities. This
matching-funds program aimed to
address WUI risk through grants to
support development of community

wildfire protection plans, now
called community wildfire resilience
plans, and implementation of fuel
treatments in forests surrounding
municipalities.
In 2015, the Forest Enhancement
Society was created to provide
funding for landscape-level wildfire
risk reduction, low-value fibre
utilization, and rehabilitation of stands
damaged by wildfire—programs
that complement and reinforce WUI
treatments. In parallel, fuel mitigation
(Figure 6) on First Nations reserves
was funded by Indigenous and
Northern Affairs Canada’s On-Reserve
Forest Fuel Reduction Treatment
Program and facilitated by the First
Nations Emergency Services Society
of BC. As of 2019, Indigenous Services
Canada’s Emergency Assistance
Program also provides five-year
18
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impacts on expected changes in
burn probability and other relevant
measures are needed across relevant
spatial scales.60
To address these limitations, the BC
Climate Preparedness and Adaptation
Strategy61 emphasizes the importance
of implementing wildfire adaptation
options. The 2022–2025 goals
include:

Figure 6: A fuel reduction treatment near Kimberley (Photo: Natural Resources Canada).

funding for FireSmart projects on
reserves. BC’s Ecological Restoration
program also uses mechanical
thinning and prescribed burning in
grasslands and dry forests, in many
cases contributing to fuel hazard
mitigation and wildfire risk reduction.
Following the extreme 2017 and
2018 wildfire seasons, SWPI was
replaced by the Community Resiliency
Investment (CRI) program, with
three funding streams to address risk
across scales. To date, more than 300
community plans have been prepared;
nevertheless, fuel treatments remain
incomplete for all communities in BC.
Nevertheless, funding for wildfire
remains asymmetrical—with
significant resources for fire
response in emergency situations
but constrained investments in
wildfire prevention and proactive
management. An incomplete
understanding of the cost and benefits
of mitigation may hinder investment
in programs that avoid future losses.

DISASTER RISK
REDUCTION GAPS
CLIMATE CHANGE
Wildfire hazard and risk are projected
to continue increasing in BC due to
climate change. The BC Preliminary
Strategic Climate Risk Assessment58
rated severe wildfires as having the
highest expected consequences
across all climate risk events by 2050.
Projections include severe wildfire
seasons in which one million hectares
burn, increasing in frequency, with a
return period decreasing from 1 fire
in 50 years to 1 in 10 years. Recent
research suggests that annual area
burned may increase by 1.5 times by
2050 in the southern and interior
Cordillera.59 Nevertheless, climate
change is not included in current
provincial-scale wildfire threat
assessments. The uncertainties
inherent in climate models pose
challenges when projecting local
temperature, relative humidity,
precipitation, and wind that determine
specific wildfire behaviour and
effects. Projections of future climate

• Improving the provincial response
to extreme heat and wildfire smoke
for unhoused and housing-insecure
populations.
• Enhancing predictive services and
early warning capacity, to bring
the future climate into forecasting
droughts, water scarcity, and
wildfires.

Funding for
wildfire remains
asymmetrical—with
significant resources
for fire response in
emergency situations
but constrained
investments in
wildfire prevention
and proactive
management.
An incomplete
understanding of
the cost and benefits
of mitigation may
hinder investment in
programs that avoid
future losses.
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RESEARCH PRIORITIES
The Blueprint for Wildland Fire Science
in Canada (2019–2029),62 the Climate
Change and Fire Management Research
Strategy,63 and contributors to this
article have identified a number of
additional research priorities, many of
which relate to disaster risk reduction,
as follows:
• Better understanding of what
makes a wildfire-resilient
community (planning,
construction, access/egress),
informed by:
-- Models of integrated risk, from
landscape to community to
home, to guide planning and
prioritize mitigation.
-- Quantitative models of WUI
hazard, exposure, and impact
in built environments, including
ember exposure, pathways of
fire progression, flammability
of WUI fuels (e.g., landscaping,
roadside weeds and brush) and
structural vulnerability.
-- Community-scale sociopolitical
factors that influence
perspectives on wildfire risk and
preferences for action.
-- The efficacy of fuels treatment
and other mitigation options,
across varied landscapes and
geographic areas.
-- Cost-benefit analyses of tradeoffs and co-benefits for various
response and risk mitigation
scenarios.
• Formal monitoring or a database

of risk reduction treatments
to help inform subsequent risk
assessments.
POLICY AND PRACTICE
INTEGRATION
The key word for practitioners
is integration. There is a need to
integrate policy, plans and practice
for mitigation, preparedness,
response, and recovery—from the
landscape, through the WUI and into
communities—through meaningful
collaborations across organizations
that affect decision making on the
land base, including First Nations,
municipalities, regional districts,
provincial authorities, and the
private sector (e.g., forest industry,
developers, insurers). Specifically,
there is need for:
• Policy support and best practices
for local governments , fire
departments, and First Nations
that carry the majority of the
burden for WUI management and
community wildfire preparedness,
including:
-- FireSmart standards for new
construction and development
in wildfire-prone areas, including
requirements for access or
egress routes and turnaround for
new roads.
-- Preplanning of wildfire
suppression, structure
protection, and evacuations (e.g.,
preparedness levels, defensible
locations, water sources, safe
refuges, fire-specific evacuation
plans, fire-safe routes, public
notification).

-- Tools to aid the design of fuel
mitigation treatments and a
streamlined approval process for
prescriptions.
• Policy support for innovative
practices that have proven
effective in other jurisdictions,
including use of prescribed
(Figure 7) and cultural fire led by
Indigenous practitioners.

There is a need to
integrate policy,
plans and practice
for mitigation,
preparedness,
response, and
recovery—from the
landscape, through
the WUI and into
communities—
through meaningful
collaborations across
organizations that
affect decision
making on the land
base, including
First Nations,
municipalities,
regional districts,
provincial authorities,
and the private
sector.

CAPACITY BUILDING
The following resources are needed
to enhance capacity to execute policy
and practice:
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• Long-term, sustained, committed
funding for fuel and other
mitigation treatments at
community and landscape scales.
• Enhanced support for local
governments who are responsible
for initiating wildfire recovery.
In addition to remediating and
rebuilding public infrastructure,
local governments may have to
deal with removing debris and
remediating contaminated soil on
private properties if owners are
uninsured or underinsured and not
eligible for government disaster
assistance. Disaster assistance
for wildfire losses is often not
available where fire insurance is
available. This is a substantive
administrative and financial burden
for small communities.
• Continuing education to enable
forest practitioners to gain
expertise integrating forest and fire
management planning.
• Professional certification programs
for developing prescriptions to
mitigate hazardous fuels, including
application of prescribed and
cultural fire.
• Projection of relevant measures
of potential fire activity with
climate change at planning scales;
downscaling climate scenarios and
local climate change visioning.64
• Evidenced based, cost-effective
development and building
standards to reduce structure
ignitions from wildland fires,

Figure 7: Prescribed fire to restore wildlife habitat in the Vaseux-Bighorn National Wildlife Area
in the southern Okanagan, 2013 (Photo: Tree-ring Lab at UBC).

commensurate with hazard.
• A credible community-level
preparedness rating scheme for
insurance underwriters.

OPPORTUNITY
Wildland Urban Interface fire has
been recognized as a coupled socioecologic system,65 where a rapid
increase in fire activity will challenge
the resilience of both human
communities and ecological systems.
It is important to think beyond basic
resilience or maintenance of the

status quo in order to adapt and
transform the systems be more
resilient to future conditions.66,67
Many prevention, mitigation,
preparedness, response, and recovery
“risk controls”—including vegetation
and fire management, community
planning, construction, and capacity
building—are available to mitigate
wildfire risk and increase resilience
within this socio-ecologic system. It
is critical to integrate efforts between
institutions, levels of government,
residents and property owners, and
research disciplines to advance risk
management, adaptation, mitigation,
and resilience.68
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RECOMMENDATIONS
Although there has been a significant
effort to develop wildfire risk
assessment and risk management
tools in BC, it is evident that if we
continue with the same wildfire risk
management approach we will get the
same impacts.69 Furthermore, wildfire
requires that we work together
across jurisdictions and at different
scales, incorporating expertise and
best practices from Indigenous

and local communities, public and
private sector fire managers and
forest professionals, and that we
connect with other provinces, federal
programs, and national strategies.
A comprehensive understanding
of wildfire risk and risk reduction is
needed among the many participants
and risk managers, and continued
efforts are needed to:

• Create more fire resilience in
communities.
• Develop more resilient fire
and emergency management
organizations.
We recommend a number of potential
actions to advance these goals in
Table 4.

• Enhance fire resilience in
wildlands.

Table 4: Recommendations
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THE CHALLENGE
The challenge in BC is for the whole of
society to recognize that: 1) wildfires
may not be quickly controlled during
periods of extreme fire weather;
2) there is an increasing likelihood
that communities and properties in
fire-prone areas will be exposed to
extreme fire weather and damaging
wildfires; and 3) we need to learn to
live with and respect wildfires. This
may require a cultural shift from our

focus on reducing the immediate
wildfire risk to adapting to wildfire risk
over time.71
RISK PERCEPTION
Risk perception is a key limiting factor
in our willingness to invest in risk
reduction. BC experienced several
decades of moderate, declining fire
activity in the latter half of the last
century,72 a period when severe
damaging fires were often viewed as

unpredictable “Black Swan” events.i
However, while the drivers of wildfire
risk in BC (an expanding WUI and
changing fuel and climate conditions)
have accelerated over the past
decades, we have yet to accept that
BC has entered a different fire era
where damaging WUI fire events are
inevitable.

A Black Swan event is an unexpected outlier that
results in unprecedented extreme impacts at the
time that it occurred, but which seems explainable
and predictable after the fact.
i

23

1.5 Wildfires

Risk perception is a
key limiting factor
in our willingness
to invest in risk
reduction. . . . We have
yet to accept that BC
has entered a different
fire era where
damaging WUI fire
events are inevitable.

“TOTAL CHANCE” WILDFIRE
RISK REDUCTION
An integrated “total chance” risk
reduction approach is needed to
prevent WUI fire damage during
extreme burning conditions.ii It is
increasingly recognized that neither
long-term mitigation measures, such
as fuel reduction and building more
wildfire-resilient structures, nor shortterm wildland or community-based
fire response measures, are sufficient
on their own. Instead, wildfire
suppression and emergency response
actions, including burning off wildland
fuels adjacent to settlements, are
enhanced by managing fuels around
communities, which, along with
building more fire-resistant structures,
allows for safer and more effective
structure protection.
Whether firefighters can safely protect structures
from wildfire depends on the degree to which a fire
spreads near structures and potentially exposes
both structures and firefighters to embers, radiant
heat, or flame, and whether multiple structures
are ignited simultaneously. Thus, opportunities
to reduce fire hazard, structure exposure, and
vulnerability and opportunities for communitylevel wildfire pre-suppression planning should be
considered together to maximize the total chance
that structures or other assets will survive wildfire.
ii

DIFFUSE OR FRAGMENTED
GOVERNANCE AND
RESPONSIBILITY
An integrated approach remains
challenging because wildfire risk is
“everyone’s problem and no one’s
problem.” As fires spread from
wildlands to settlements, different
risk reduction options fall within
the jurisdiction of different levels of
government, or are the responsibility
of private property owners along a
fire’s path from the hillside to the
doorstep. No single stakeholder
or risk manager can influence all
aspects of hazard, exposure, and
vulnerability. Furthermore, wildfire
risk has economic, sociopolitical, and
ecological dimensions, as well as
interactions and feedbacks with other
challenges and hazards, including
Indigenous land governance, flooding
and landslides, extreme heat events,
and resource industry stability.
Collaboration and integration among
participants is a major challenge,
as they have different incentives,
capacities, and barriers to engage in
proactive risk mitigation; this can lead
to moral hazards (free-riding) if an
entity defers its responsibility for risk
reduction in the belief that another’s
actions will provide protection.
Voluntary engagement of residents in
risk reduction (e.g., making changes
to existing buildings, maintaining
home ignition zones) is an ongoing
challenge for many reasons including
financial constraints, issues of trust
in government, and because many
of us believe “it will never happen to
me.” Code development processes are
exceedingly slow and conservative73—
it may be decades before community

and structure ignition measures are
widely incorporated into buildings
and communities. There are no
guidelines and few examples of
effective collaboration to plan, design,
and implement wildfire risk reduction
activities across different jurisdictions
or with different groups. One
important example are the lessons
learned from the joint recovery
process undertaken after the 2017
Elephant Hill fire, with 30 calls to
action to help advance First Nations’
leadership and partnerships in all
phases of emergency management.74
A WHOLE OF SOCIETY
APPROACH
Wildfire management and risk
assessment, and emergency
management and disaster risk
assessment, have largely developed as
separate disciplines. It is essential that
we shift to a multi-disciplinary, multiparticipant approach, to collectively
identify and address gaps in wildfire
risk management knowledge and
practice following the four pillars of
emergency management, where we
learn from different kinds of expertise
(Indigenous, local, government,
others) and train upcoming
generations to successfully manage
wildfire risk. These efforts must be
better connected to other risks to
understand where risk reduction
efforts may benefit more than
one hazard risk (e.g., wildfires and
landslides). Mitigation measures
need to be placed-based, depending
on the socio-ecological context—a
common vision of what wildfire
resilience looks like for communities in
different firescapes is needed. Strong
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leadership will be needed to move BC
towards greater cultural acceptance
of fire and to motivate and coordinate
efforts between disciplines and
participants and across jurisdictional
boundaries—a comprehensive wildfire
risk reduction, communication, and
outreach strategy could be a good
next step.
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