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Mapping wildfire risk
In Canada

Institute for Catastrophic Loss Reduction, Toronto,
Ontario, May 22, 2009

Wildfire risk iz a complex topic.
Thiz documeant provides an
averview of a selection aof wildfire
risk research issues and

challenges.
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Wildfires are a problem in Canada

Area burned in Canada between 1014
and 2006, exceeded ! million km?

That s an area equivalent to ~30% af
2000 forast and woaded arsa.

in short, Canada bas a ot of forest
land, and these forest areas generaie @

fat af fire.
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Cheer long time periods, you can expect
Jew areas to ramain untonuched by fire.

Area burned (Million hectares)
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Wildfires are a natural part of dominant forest
ecosystems in Canada

Fires are not a problem for the ecological svstems where
they ocour. Wildfires are a natural part of dominant
Jorast acagysiems in Canada. Most notably af these is the
bareal forest — where large, intense fires are designed by,
and in furn design, the jorests.

Here vou see an expanss of even-aged, lodgepols pins.
This stand was created by a fire and now, 100 or so years
later, it creates the perfact canditions for a subsegueant
stand-replacing fire that will initiats @ new sven-aged
stand and so on.

Mary firas aver many years creaie o complex forest
patchwark., Patches vary by farest compasition (tres
spacies) and structure (ages).

Hire piayve different roles in other Canadian forest
Scogysiems, whare You may, jor example, have surface Photo: J. Beverly
fire regimes — but the large, intenss, stand-replacing

boreal fires are by far the main contribuiors to area

burned in Canada.
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Wildfires impact forest structure and composition in
combination with other disturbances

Fires don't act alone. This phota was taken in the
Vanderhoof area of BC. Fou can see mouniain pine
baetle (MP L) areas on a hillside af lodgepais pine.

Thers are two distinci paiches here — with & younger age
class revealing a fire scar. The younger trees are not
suitable for MEPER infesiation and remain healthy (green).

This is how an ald disturbance defines the boundary of
the new disturbance and perpetuates variability in the
age-class patch work.
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Human activities also influence forest structure
and wildfire activity

Human influences on forest siructure furiher
compiicate these interactions.

Here vou see a fire in MFE Hlled pine encountered
& harvested areq which was not recepiive io fire —
leaving kighly flammable MPE areas unburned.

This is an example of how the forest patchwark can
firii the spread of a fire. The delibarate use harvest
areas, roads, prescribed fire, andfor mechanical
thinning of forest stands is considered one way af
meitigating the potential for a laree fire in an arsa.
This is refarred fo as landscape “Firesmart’ burned
planning ar fuel management and is cansidered
particulariyv usaful for community profection
planning.

While aneedotal evidence supporis fusl management
activities, the general effectivensss af this approach
Famaing unproven in boreal forests. T

Fuel management is also costiy to conduct and
mainiain, and can negatively impact jorest
landscape valuss.
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There are uncertainties about future wildfire
activity in Canada

This map shows large fires =200 ha between 1950

and J990,
| Mourtain pine beetle habitat
e : : ; e I | Lodoepale pine distribution
We know a fair bit about fire regimes and historical % | Ja-:l? p?ne d? pren
fire activity in Canada. These have been documented sy
in fire history siudies and historical fire records and ?J‘;;? S
fire ecology studies. A "5.11‘:“ o
SIS g b
But there s unceriainty about future fire activity "'? .;‘;- STt
because the conditions associated with historical ok ¢
fires no longer exist and will likely continue to SR,
chanss. W
The landscape (and forest vegetation!fusls) have N e S A0S o .
changed due to harvesting and development; a l-l | SR L o P i 3.:-11'__;“ T :
warming climaie is changing fire weather conditions A O et 08 i W “'Ilr Sk o *
z - o ) [ 1 . - A ; T . >
and influencing other disturbances, fike MPE, that ) \ - ~ N 5 =
carn be expacted ta influence fire acfivity. S} i ; : b o

If the MFERB continues o spread bevond ite natural
range, into the expanse of boreal forest jack pine
Phal stretehes across the country, we will be dealing

. i Large fires (=1000 ha for Alaska, = 200 ha for Canada) 1980-1399 are shown in blackigray
with unprecedenied canditions.
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Wildfires have direct and indirect impacts on people,
property and socio-economic systems

We care about assessing historical fire activity and we re concerned about the potential
Jor future increases in fire activity because fire can have significant direct and indirect
impacts on peapls, property, and socio-econamic Systeme.

Ror example, suppression costs for the Chisholm fire in Alberta were 310 million and
gstimated timber losses were 320 million. The foresi industry is imporiant in Canada and

fire impacie on tmber supply in Canada has been recognized as an imporiant fire
resaarch arad.

fn contrast fire impacts on properiy and the mechanisms of property damage have heen Photo: P. Darroves, Reuters
largaly unstudied in Carnada.
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Major home loss events in Canada since 1950

Hatural Resources
Canada

Candsdian Forest
Service

Kelowna BC August 2003
Louis Creek BC, August 2003
Liverpool NS, May 1955
Penticton BC July 1994
Salmon Amm BC, August 1998
Leaf Rapids MB, June 1995
Interlake region MB, May 1989

238 homes
62 homes
28 homes
18 homes
16 homes
17 homes

15 homes

This may reflect the relatively modest home losses that bpically occur in Canada during
wildiand-urban interface events. Kelowna is an obvious excepiion. Relative fo other
Canadian home loss events during the modern fire supprassion ara, the lassezin BC in

2003 were very unnsial

Frior io the modern fire suppression era, individua! wildfires in Canada have been
rasponsible for complete destruction of entire towvns, leaving thousands of people
hameless, Some axamplas include Neweastie, NB (1825), Fermie, BC {I008), South
FPorcupine, ON (1911), Matheson, GN (1916), Hailavbury, ON 1922
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Wildfires also have many indirect impacts

Fires also have many indirect impacts on infrastruciure (road closures, raibway closures, power and
commuricalion losses; impacts on forest industry (loss aof mills, are closures); impacis on businesses due to
svacuations ar raadlarea clasuras in the short tarm, and landscape change in the long term fie., tourism);
impacts or health; longer term Impacts an water guality, erasion and so an ..

Indirect impacts are sometisnes investigated in the aftermath of major fires or fire seasons. A study that looked
af the impacits of the Kelovena fire on the tourism industry found that during the fire, the average decreass in
business revenus was between 30-40% and losses continued far several maonthes.

A study of the health impacits of smoke from the Chisholm fire found that economic impacts were substantial
(B0-12 piliton) and second only to iimber losses.
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Wildfires can be a threat to human life

Great Miramichi Fire, NB October 1825 280-300 deaths
Crowsnest Pass Fire, BC August 1908 70-100 deaths
Porcupine Fire, ON July, 1911 at least 70 deaths
Matheson Fire, ON July, 1916 234 deaths
Haileybury Fire, ON October 1922 43 deaths

Dance Township Fire, ON October 1938 17 deaths

Individual wildfires in Canada have been responsible for complete destruction af entire towns and significant
lozsas af fife. Al of thess evenis occurred prior o the modern fire management ara and contribuied o the
Jormulation of fire management legisiation and inifiation of fire supprassion arganizations.
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Organized fire management

In Canada, arganized fire management was developed in an effort to deteact
fires early and suppress them before they became large and uncontroliabls.

Mast fires that are suppressed by Canadian fire management agencies are low
to modarate infensity firas that caver lass than the area of a faoiball field, COniy
a very small percentage (=3%) of fires escape and become large. These
extremely high intensity fires are the ones that pose o threat to people and
properiy and are respansible for most aof the area burned in Canada.

High intensity crown fires characteristic aof the escaped fires in dominani
Canadian forest ecosystems, like the boreal forest, cannot be contralled. Dirsct
fire suppression by crews on the ground ic ingffective and dangerous. In these
Situations, agencias must vely on indirect methods, such as igmiting arsas in
advance af the fire in an effart io burn-out the fusl. Natural harriers in fire
spread fike lakes and rivers may alco be used in combination with consirucied
Juel breaks to contain the fire.

A change ar braak in wind speed, wind direction, ar ather weather variables
are reguired to stop ar slow a crows fire and facilitate direct supprassion
aciiviiias.
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Spryfield, Nova Scotia, April 30, 2009

When escaped fires encounter developed arsas, the potential for major impacis on people exist.

The fire in Spryfield, N5is a recent example. Ovar 400 hames wers svacuated - roughly 1200
peaple. Bight homes were destraved and 10 were damaged.

Mozt escaped fire events invalve extreme weather canditions, Fuel conditions can also contribute
io the development of large, intense fires. In this case, dry fallen brush caused by Hurricane Juan

in 2003 may have contributed to the firs.

~ MR

Photo: M. Eldldershasny
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Documentation of community evacuations
due to wildfire in Canada 1980-2007

The Canadian Forest Service (CFS) is currently studving fire
Rpacts O CORFHLIAIEISE.

A database af corpnunity evacuation events has been compiled for
the 9802007 paricd and is currently under analysis.

The database was initiated by Pete Bothwell (formerfy CHFA-
Edmantan) and iz being compleiad and anabzed by Jennifer
Beverly {CFS — Bdmaontan),

The primary source af infarmation used to document evacuation
gvenis is popular media records (mevspaper articles). These are
supplementad by records from fire management agencias,
EFMErgeNcY Measres arganizations, and ather infarmation saurces.

The following pages present some early findings from this
work. These results are preliminary and may change. PLEASE
DO NOT CITE.
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Number of people evacuated 1980-2007

50,000
45,000 +

Chegr 200,000 people were evacuaiad 40,000 -
due fo wildfire in Canada between 3£ 000 -
F980 and 2007, Thisis an average af ;
abaut 7,400 peaple per vear. 30,000 4
25,000

20,000 +
15,000
10,000
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Mumber of people

Evacuation cause (n=465)

Transportation {3%)
Smoke/Health (22%)

Threat {(76%)
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Evacuation duration (n=355)
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Spatial distribution of evacuation events

Bvagcuations accur in alf parts of the ; _;ii?m

ConURErY (excapt the arciic). 4101 - 2500
2501 - 7000

60% af evacuses were located in the 7001 - 27000

bareql shield and boreql piain ecological

ZONEE.

30% af evacuses were located in in the
mantane cordillera (BC)
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Locations with repeat evacuations (n=72)
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Fire distance from evacuation locations (n=149)
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Proportion of events

Fire distance from the evacuated location (km)

Sizes of fires that prompt evacuation events (n=183)
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= ]
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Proportion of evacuees by category

General evacuation of residents
Vulnerable members of the population
Workers

Campers

Students

Staff and guests or tourists

Recreators

|0.89

. ]0.06

[10.03
10.01
0.00
0.00

0.00

0.00 0.20 0.40 0.60
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Proportion of evacuees by location category

First Mations community
Town (=1000)
City (10,000}
Locality {<300)

Large dispersed area |

Village (=300)

Worl: camp, work site
Campground
Mational/Frovincial Park

Large resort or multiple lodges
=chool

small group (several families, single lodge)
0.00

Day use area
Huttente or Mennonite community
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488 home losses between 1980 and 2007

350 -
300 - | 67%
250
200 -

150
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Number of homes
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Modeling fire risk in west central Alberta

Canadian Faresi Service (CFS) researchers study approaches for

assessing forest fire risk across landscapes and copinunities, A
recently campleted ressareh praject developed risk assassment

miethods using a case study area in west central Alberta.

Project Team

Jennifer Beverly (Fraject Leader)
Fete Bothwell, Fire Ecaologist

Emily Herd, Spatial Data Analyst
Foss Conner, Spatial Data Analyst
Faul ¥YWay, Docio-Economic Analyst
Justin Wilkes, Spatial Data Analyst
Kinga Uto, Socio-Economic Analyst

Ana Espinoza, Spatial Data Analyst
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Project partners

Alberta Sustainable Resource Development
Millar YWestern Farest Products Ltd.

AMC Tirmber Ltd.

Blue Ridge Lumber Inc.

=lave Lake Pulp Corporation

Fox Creek, Whitecourt, Slave Lake, Swan Hills

Project funding

Forest Resource Improvement Association of
Alberta (FRIAL)
280K June 2005 — July 2007



The abjective of the praject was to map wildfire risk across a 2.4
meilfion ha study area anrd to develop separate compnunity fire risk maps
Jar the four main communitios within this area.

Landscape risk Community risk

Fox Creak Swan Hills s Slave Lake
o 3 @ 2 -
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Landscape fire risk o
Landscape susceptibility

The landscape fire risk map was a composite af bwa sub-
FHPS.

Landscape susceptibility was mapped using a landscape

Simdlation model that simulated the spread of thousands af ;%_ ‘
fires across the study area to see which areas were most ™ ':“t :
fikely fo burn, The simulations required extensive data and e ﬁ 2t

parameier inpuls to ansure ithat the fires woulld raflect
knavwn fire envirarment conditions (fuelivegetation,
weather, topography) and known fire regime conditions
{fire sizes, fire ignition patierns etc..). T

The landscape impacts map was developed from a map of
Jarast landscape values collected in a participatary
FAPPING exercice.

Methodological detaiis are documented in:

Beverly, L., Uta, K., Wilkes, [, and Bothwell, F. 2008
Assassing spatial attributes of forest landscape values: an
internet-based participatory mapping approach. Canadian - o= o 4 . ¢
Journal of Forest Research 38: 280-305. . . ol = et

Beverly, L., Herd, E., Conner, C. Madeling fire il —_—
suscepiibilfity in west cantral Alberia, Canada. Accepted gy Ol v

with minar revision, May 2000, Forest Bealogy and et S
Management.

|

]
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Community fire risk

Community susceptibility
The community fire risk map was alse a composite af twe

)
sub-maps. The goal was to provide a mid-scale assessmwent U &'h" s

that wonld surenarize risk at the neighborbood level and e e s 1 g’;ﬁi
serve fo inform more detailed site level assessments. N ,‘ff B -'5‘_%;?"" %:fm

et ) -

L
Compmunity susceptibility was mapped by investigating the T
exposure af locations within the community to Fy, et e
Juelsivegeiation capable af producing ignifion sources. - : I-’%},
Three ignition meathods were included in the assessment T Py
{radiant heat, shart range spotiing, and long-range ¥ 'I:_'ﬁé- s .; 5
spotiing). -Frﬁd;' -

Mid-seale community impacts were also mapped. Our goal ' D
was to evaluaie patential disruptions to social and :
ecoMomic svstams associaied with thras different fire event
scerarios (emergency fire, local fire, regional fire) > B
First we defined “‘functional units ” within the commumty Commu nity impacts

and conduciad semi-farmal inferviews fo deferming how — S N
thess establishmenis would be impacted by wildfire (Le., )

Fate their vulnerability). A fire impact rating was caleulated ?‘ .
by inventoring the units and ratfing the Influsnce af the é"“
Functional uxit on individuals frmber of emplovess el

emplaved) and an the community {scarcibwidup ication);

the impartance af the functional unit fessantial vs. non- :
essential) » and the replaceabilitvfouinerability of the " :!‘j.
Junctional wnit,

Maniscripts documenting the comprpunity fire risk
assessmant method are currently under reviaw. F T
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Concluding comments

Wildfires are a problem in Canada

There are uncertainties about future wildfire activity

Wildfires have direct and indirect impacts on people, property and socio-economic systems
Direct timber losses typically excesd the value of other impacts

Fire impacts on property and the mechanisms of property damage hawve been largely unstudied in
Canada

Documentation of fire impact events can help us to understand community fire risk factors

Fire risk mapping can inform strategic level fire management related to both fire suppression and
mitigation activities

Comprehensive fire risk assessments must be done at multiple scales (landscape, community, site)

Landscape scale analysis is challenged by data availability and quality, modeling limitations and
COomplexity

There is a need for simplified approaches

Approaches to community fire risk analysis are less established and landscape level fundamentals
don't necessarily apply

Innowvation in the way we think about protecting communities from wildfire need to be explored and
promoted

Ressources naturslies

Canada
Servibit

canadisn

des bardts



