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Background of presenter in brief

Fought first wildfire as a
13-yr-old boy scout (1965)

Hotshot firefighter (1972 &
1973)

CFS fire research (1976-2010)

Worked in every province and
territory except Nunavent

Personally observed many As Fire Behaviour Analyst,

i - : 1998 Virginia Hills Fire, >
large-scale boreal wildfires o Whitecourt AR



“Road Map” to presentation

d Analyzing the Wildland-Urban Interface
(WUI) Fire Problem in Canada

 Wildfire Behaviour 101

 Fire Suppression in Relation to Fire
Suppression

d The Concept of Fuels Management

1 Are Aspen Fuelbreaks a Viable Solution to
the WUI Fire Problem?

d Looking Ahead




Analyzing the
Wildland-Urban Interface
(WUI)

Fire Problem in Canada




Wildfires are a Threat to Human Safety

and other Values-at-Risk
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The WUI is not a new issue in Canada per se

Porcupine, ON — 1911: ~73 fatalities
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Sask./Alta — 1919: 13 fatalities Haileybury, ON — 1922: 43 fatalities



... and in modern times as well

Kelowna, BC - 2003 Halifax, NS - 2009

Slave Lake, AB - 2011 Fort McMurray, AB - 2016


https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.cbc.ca%2Fnews%2Fcanada%2Fbritish-columbia%2Fphotos%2Fthe-okanagan-mountain-park-forest-fire-ten-years-later-1.1418487&psig=AOvVaw3NKz4Nic_hVMHUj7Mnn3Er&ust=1588867551331000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKCt6YbPn-kCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwildfiretoday.com%2F2011%2F05%2F16%2Fnorthern-alberta-town-of-slave-lake-devastated-by-wilfire%2F&psig=AOvVaw0DpaYJDCz9Hl8o_tcj9pfd&ust=1588867927280000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNjp58XQn-kCFQAAAAAdAAAAABAD

Can we not simply eliminate the WUI
problem?




We do not seem able to prevent
human-caused fire occurrences
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But even if we could, we would still have to
contend with lightning-ignited fires
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Fire protection then and now




No radically new concept In
fire suppression can be anticipated

CL-215 airtanker — late 60s Helitorch — mid 70s
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‘Early forest fire control practice in
Canada was simple —one tried to keep
wild fires out of the settlements and in the
woods where they belonged. There was
no planning — fire was fought wherever it
could not be avoided.’

David E. Willlams (1963)
Canada Dept. of Forestry Publication 1027
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An Introduction to

Third Edition

Dougal Drysdale

WWILEY

“... further major advances
In combating wildfire are

unili
Sim
app

Kely to be achieved
0ly by continued

iIcation of the

traditional methods. What
IS required IS a more
fundamental approach
which can be applied at

the

design stage ... Such

an approach requires a
detailed understanding of

fire

behaviour ...”
Drysdale (2011)
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Wildfire Behaviour 101




Flre Behaviour !

What is it?

Fire behaviour is defined as the manner in which fuel ignites, flame
develops, fire spreads and exhibits other related phenomena as 16
determined by the fire environment.




Fire Environment

The surrounding conditions, influences and
modifying forces of topography, fuel and fire
weather that determine fire behaviour.
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Extreme fire behaviour represents a level
of fire activity that often precludes any fire
suppression action. It usually involves one
or more of the following:

* High Rate of Spread & Intensity
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* Well-developed
Convection Column




Fire Suppression In
Relation to
Wildfire Behaviour




FOR A FIRE TO BURN,
YOU MUST HAVE. ..

HEAT AIR FUEL

Fuel
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| TO STOP A FIRE FROM BURNING, [i%
YOU MUST REMOVE EITHER... [l

HEAT FUEL




For successful containment the resource
production must exceed the fire’s rate of
perimeter increase
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Is It realistic to expect we can control all fires
before they reach conflagration levels?
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Adverse fuel, weather and topographic
conditions coupled with an ignition source
can lead to cases of extreme fires
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... especially in light of the increasing
frequency of severe fire weather, forest
health issues, and a legacy of attempted
fire exclusion in some jurisdictions

General circulation model-projected changes in circumpolar fire danger levels Crown fire in mountain pine beetle infested forest
with a doubling of atmospheric carbon dioxide.



So just how can we ever
hope to possibly accomplish this?

ol
Wildfires... .,
[
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The Concept
of
Fuels Management




Modifying the topographic component of the
fire environment I1s not foreseen as feasible
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Nor can we readily modify the air mass or
weather component of the fire environment

—

4 28




However, it

i

National Research  Conseil national
Council Canada de recherches Canada

FOREST FIRES AND CUMULUS CLOUDS

BY

G. A. ISAAC, ATMOSPHERIC ENVIRONMENT SERVICE
J. | MACPHERSON, NATIONAL AERONAUTICAL ESTABLISHMENT

L. B. MACHATTIE, CANADIAN FORESTRY SERVICE

TO BE PRESENTED AT THE CANADIAN METEOROLOGICAL SOCIETY
NINTH ANNUAL CONGRESS, UNIVERSITY OF BRITISH COLUMBIA,
VANCOUVER, MAY 28-30, 1975

OTTAWA, CANADA
NAE MISC 51
MAY, 1975

nas been tried

l’ Environment  Environnement
Service des Foréts
PROSPECTS FOR ECONOMIC SUPPRESSION

OF LARGE FOREST FIRES
BY INDUCED SHOWERS

by L.B. MacHattie, G.A. Isaac and N.R. Bobbitt

FOREST FIRE RESEARCH INSTITUTE
OTTAWA, ONTARIO
INFORMATION REPORT FF-X-59

June 1976
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What about the fuel component of the
fire environment?
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What is the basic premise behind
fuels management?

We cannot really do much to control the
weather or reshape the topography but
we can and do influence the quantity and
character of wildland fuels.
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What Is the purpose of fuels management?

The goal is to proactively lessen the potential
fire behaviour and thereby increase the
probability of successful containment and
minimize adverse impacts.

More specifically, it's to decrease the rate of fire
spread and in turn fire size and intensity as well
as crowning and spotting potential.
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Fuels management can be accomplished
by three principal means:

- Reduction &
Manipulation

« Conversion

* |solation
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Fuel Manipulation
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pruning and dead-down woody surface fuel removal
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Fuel Conversion:

fuels are replaced by less flammable ones




Fuel Isolation:

large expanses of fuels are broken up with
firebreaks and fuelbreaks

- _Watson Lake, YT
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Firebreak/Fuelbreak
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Are Aspen Fuelbreaks a
Viable Solution to the WUI
Fire Problem?




Aspen distribution In
North America
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https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.fs.fed.us%2Fdatabase%2Ffeis%2Fplants%2Ftree%2Fpoptre%2Fall.html&psig=AOvVaw1or7qB9Vu6eEAdV6ohb98y&ust=1589027267970000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLD2nJmipOkCFQAAAAAdAAAAABAN

in the fall

1\Y;

especia

Attractive
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https://www.google.com/url?sa=i&url=https%3A%2F%2Fkatiecorinne.com%2F2020%2F02%2Faspen-fall-engagement-session%2F&psig=AOvVaw3orP7ROimyTtkjtm3sHnDQ&ust=1589636563179000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJDIz5uCtukCFQAAAAAdAAAAABAF

Aspen forest after “green-up”
In the spring after snow melt
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Fire behaviour potential comparison
(95t-percentile burning conditions)

Black spruce forest Aspen forest
¥ ' f et | R A

Head fire rate of spread (m/min)
14 3

Type of fire
Continuous Moderately intense
crown fire surface fire 4



Old and decadent aspen forests
are not effective fuelbreaks
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The fire behaviour potential of aspen has
long been recognized

Seasonal Vegetation and lforest
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Fire Hazard
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Wildfire evidence of aspen effectiveness
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Willow River, Northwest Territories, 1979 BB
Photo by Rick Lanoville, GNWT




Experimental fire demonstration
of aspen effectiveness

International Crown Fire Modelling Experiment, NWT - 1999



The earliest reported notion of creating
aspen fuelbreaks

Bickford, N.K. 1972. Burnett’s disaster stoppers.
Wisconsin Conservation Bulletin 37(6): 22-23.

48



Immediately after the fire 1969

Faro Fire,

Unfortunately most
S communities under go
— N e a "fuel conversion”
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2016 Fort McMurray Fire
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Pre-burn view of 2016 Fort McMurray Fire area
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Semi-m aiture Aspen-Spruce Forest

Photo by Mark Newman, AAF o1



Post-burn view of 2016 Fort McMurray Fire
September 27, 2019

4-yr-old aspen suckers about 2 metres high




Looking Ahead




Things to ponder:

Review & support of Canadian Council of
Forest Ministers (national fire strategy)
Interest of Canadian Forest Service (“blueprint”
for fire research; wood fibre centre)
Consideration of FireSmart Canada
(promotional materials; champion cause?)
Insurance industry (break on homeowner
premiums?)

Other interest groups (e.g., Tree Canada,
Canadian Institute of Forestry, Federation of
Canadian Municipalities)

General public (opinion survey) 54
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Thank you for your attention!
Questions/Comments?

mea2@telus.net 56
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