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1. Introduction

Canada is known throughout the world for its vast forests and plains. Divided in ten
provinces and three territories, Canada has a wide range of different ecosystems
such as the boreal forest for example. These forests are accompanied by wildfires
which allow different natural processes such as regeneration of healthy forest
stands. Even though fire is a necessity for nature, it is also a challenge for human

societies living close by.

This paper will focus on the history of wildfires in Canada and the measures taken to
reduce damage as much as possible. In a second part, different methods to prevent
the emergence or the spread of fire will be explained through the example of the

Cochrane Ecological Institute.

2. Wildfires

The ecological importance of wildfires in Canadian ecosystems, especially the boreal
region, has been known for many years. These fires were part of the spread of
vegetation after the glacial retreat at the end of the last Ice Age (Campbell &
Flannigan, 2000) and ensured ecosystem health, structure and integrity. Fire is
responsible for the initiation and conclusion of vegetation succession, it influences
age structure and species composition, creates a spatial vegetation mosaic, modifies
the distribution and diversity of insects and diseases, influences nutrient cycling,
moisture coefficients and energy fluctuations, maintains the productivity, diversity
and stability of different systems and regulates the type, distribution and loading of
fuels (Campbell & Flannigan, 2000).

According to the Natural Resources of Canada there are three basic types of forest

fires:

1. Surface fires burn partly decayed organic matter on the forest floor such as
leaves, twigs, barks and needles. Depending on the intensity of the fire, the

density of the fuels and the size of trees and underbrush, living organic matter



will also be affected. Such fires are said to be the easiest to put out, and they
cause the least damage to the forest (Natural Resources Canada, Fire
behaviour, 2019). Surface fires can intensify to a degree where trees start
burning as well.

2. Crown fires burn entire trees and are the most intense and dangerous types
of wildland fires. They require fast human interference because such fires
spread in the crowns of trees through strong winds and thus become almost
impossible to control.

3. Ground fires burn slowly underground and take place in accumulations of
humus, peat and similar dead vegetation. Because these types of combustible
material are compact, protected from wind movements and have limited
oxygen supply, they burn slowly. They are hard to control and put out
because they can smoulder during the winter and then emerge at the surface

again in early spring.

In nature these types of wildfire can occur as a chain reaction, meaning it could start
with a surface fire and then gradually evolve to crown fires and, through their

intensity become also ground fires.

The burning process depends on three major factors, also called the “fire triangle”:
heat, oxygen and fuel. In order to put out the flames at least one of the factors must
be eliminated. Water, foam, retardant or dirt is often used by firefighters to cool the
fuels below the combustion temperature. Removing trees and brush in specific areas
is a further action to control the spread and intensity of a moving fire. Clearing
swaths of trees and litter is often used prior to any fire to minimize damage in case of

combustion.

2.1 Causes of wildland fires

The causes of wildland fires are diverse:

o Natural processes such as lightning have a major impact, especially in
combination with unfavourable weather conditions. Dry spring and summer
months enable fires caused by lightning to spread easily, often in combination

with the wind. Spontaneous combustion can also occur: Substances with



relatively low ignition temperature such as peat, hay or straw start releasing
heat either by oxidation in the presence of moisture and air, or through
bacterial fermentation which creates heat. The heat being unable to escape,
the temperature of the material starts rising until it reaches the ignition point.
With enough oxygen combustion starts and depending on the amount of fuel
the fire can grow and intensify.

e Human presence and ignorance or carelessness plays another important role
in the appearance of fires. Often going hand in hand with dry weather
conditions, a small spark will be enough to ignite a wildland fire. Campfires
which get out of control, cigarettes or even downed power lines can start a
devastating fire.

e Even prescribed burns which are used to prevent the occurrence of an
uncontrollable fire by torching a certain strip of undergrowth can get out of
hand and cause the latter. In 2012, the Colorado State Forest Service set fire
to a forest near the Lower North Fork of the Platte River to prevent a future
fire. Due to warm temperatures and strong winds, around 570 hectares (1400
acres) including 23 homes burned down and three people lost their lives
(Krantz, 2015).

3. Canadian wildfire data management

Canadian wildfire data is managed through information provided by provinces,
territories and Parks Canada. The data includes fire locations as well as fire
perimeters (National Resources Canada, 2017). A lot of studies have been released
in the mid-90’s to the early 2000’s but those must be interpreted with caution
because they mostly include data from the Large Fire Data Base (LFDB) which
focussed on areas of more than 200 hectares in size and contained incomplete or
non-comparable results obtained through different mapping techniques. It is
important to mention that statistics on national forest fires have been collected since
1918 in Canada but those numbers cannot be used for national analysis because
large regions of Canada were not monitored prior to satellite coverage in the early
1970s:



” Deficiencies in the Canadian record were emphasized in Murphy et al. (2000), with
the acknowledgment that many provinces did not document fires in remote northern
regions (British Columbia, Alberta, Saskatchewan, Manitoba, Ontario and Quebec)
prior to the 1950s and 1960s, and that the Northwest Territories and Newfoundland
only began fire record-keeping in the 1950s.” (Stocks, et al., 2002)

The LFDB areas represented only about 3% of all fires but accounted for most of the

area destroyed by fires, usually more than 97% nationally (Stocks, 1991).

Today, the LFDB has been replaced by the Canadian National Fire Database
(CNFDB) which contains data provided by Canadian fire management agencies
such as the provinces , territories and Parks Canada. Data from the LFDB is also
included in the CNFDB.

This being said, new data collection has significantly improved due to technological
advances on the one hand and because, in this “post-Kyoto” time, estimates of area
burned are important for future international agreements and accounting (Stocks et
al. 2002).

3.1 Alberta wildfire history

Alberta has a long history of fires and fire management. The Province began
recording fires in 1931 (Alberta Government, 2019). The collected data has been
stored in different formats adapted to the technological opportunities of their time

such as microfilm, mainframes, microcomputers or simply on paper. Today, this data

Forest area burned and number of forest fires
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Figure 1: Forest area burned and number of forest fires in Alberta



can be accessed on the official website of the Alberta Government. The National

Forestry Database can also be accessed for more recent years:

This graph shows that fires appear every year but the number of fires and the
severity vary from one year to another. 2011 marks the year with the largest burned
area in decades especially because of the Richardson Fire located in the Richardson
Backcountry which burned around 580.000 hectares (1.440.000 acres) of boreal
forest (Alberta Government, 2019). This forest fire was the second largest fire in the
history of the Province after the 1950 Chinchaga Fire which burned between
1.400.000 (3.500.000 acres) and 1.700.000 hectares (4.200.000 acres).

The occurrence of such fires puts forward the need for an effective plan to counter

this natural element and to keep the damage to a minimum.

4. FireSmart

The ecological importance of wildfires and the possible destructive impacts on
human societies need to be addressed with a functional fire management plan.
FireSmart is a relative new concept which has been developed to tackle this issue
while balancing both ecological and human needs. The focus of this approach to
wildfires lies in the knowledge of how to control fires in the most efficient way and to
know where, when and how to minimize the economic and social impacts as well as

maximizing the ecological benefits (Hirsch, et al., 2001).
Fire-Smart is used in different sectors of human society:

1. In the ecological sector, forest management practices such as site
preparation, stand tending, regeneration, harvest scheduling and systems and
road construction are used to minimize the area burned as well as the risk
associated with prescribed burning by altering the forest fuels. This way the
fire behaviour potential of the landscape decreases, the potential for fire
ignitions is reduced and more fire suppression resources can be used with an

increased efficiency:



At the landscape level one possible fire-smart strategy would be to create
relatively large, strategically located areas that could reduce the continuity of
highly flammable fuels (..) and serve as anchor points for fire suppression,
especially indirect attack. These areas would consist of low flammability fuels,
such as deciduous or mixed-wood forests, and could be combined with roads,

lakes or rivers, or other impediments to fire spread (Hirsch, et al., 2001).

2. The oil and gas industry (FireSmart Guidebook for the Oil and Gas Industry)
3. Communities (FireSmart Guidebook for Community Protection)
4. Private home owners (FireSmart Homeowner's Assessment and Manual-

FireSmart begins at Home)

The guidebooks for the oil and gas industry, communities and home owners all
describe an approach in which the property is divided in three zones with different
measures. Each zone has specific requirements such as having the adequate siding
material on buildings or a specific range in which no trees or flammable materials are
allowed just to name a few examples. These thorough guidebooks can be accessed

on the following website: www.wildfire.alberta.ca

5. About the organisation (CEIl)

The Cochrane Ecological Institute was founded in 1972 by Clio Smeeton and her
parents Miles and Beryl Smeeton. Their goals were the restoration of ecosystems
through reintroduction of an extirpated (extinct throughout its native range) and
indigenous species, wildlife rescue, rehabilitation and release and finally the
introduction of people to the wilderness and teaching about the importance of
preserving the landscapes (Smeeton, 2010). The key species used was the Swift
Fox (Vulpes velox) which had vanished from its natural territory and through the
reintroduction program lasting from 1983 to 1997, Clio and the institute were able to
release 849 swift foxes out of a total of a 1000 specimen (Smeeton, 2010). This
made them the first organization to reintroduce an extirpated species in North

America. Following this great success, the Cochrane Ecological Institute was



approached by Ira Newbreast, Director of the Blackfeet Tribal Fish and Game
Department in Northern Montana and thus the Blackfeet Nation partnership program
was born. This program lasted from 1997 to 2003 and was the first Swift Fox
reintroduction in the USA. To this day Clio Smeeton, Ken Weagle and Catriona
Matheson continue the rescue, rehabilitation and release of wildlife including black
bear cubs, red-tailed hawks and various owls just to name a few. All their efforts take
place near Cochrane on a remote property on the foothills of the Canadian Rockies.
The estate includes seven buildings with two natural ponds and a variety of trees
and shrubs on a total area of 140 acres (roughly 57 hectares). Furthermore the
buildings are mostly built out of wood and are surrounded by trees or grass. While
Alberta is a prairie province with a lot of natural fires, this poses a threat to the
establishment. Given this knowledge a few steps are applicable to render it “fire

proof”.

5.1 Fire-proofing the Cochrane Ecological Institute (CEI)

Figure 2: Areal image of the buildings on the CEI property

The first measures to tackle fires from spreading and destroying the property are
removing any flammable objects around the main buildings and trees, trimming the
trees 2-3 meters from the ground, cutting the grass and watering it on a regular basis

to avoid dried and thus combustible material. On the institute’s property, the trees



around the buildings have either been removed already or trimmed as described
above. The forested area marked with a red circle, has also been opened by

removing trees to lessen the tree density and allow fire trucks to move around easily.

Furthermore, there should be a certain amount of water close to the buildings
allowing quick and timely action against any kind of fire. Lakes, ponds or wells are
often found in gardens and could be used

. . . . SHALLOW INSTALLATION
at any time given the proper installations,

meaning a pump or a generator with the

Seasonal

Strainer &

appropriate capacities. Moreover a dry Check Valve Distgnt Ll
hydrant or fire hydrant can be installed to
save money on the generators or pumps
making it far more cost-effective. Such
installations are often used in rural areas
with connections to natural water sources. Figure 3: lllustration of a dry hydrant

Dry hydrants are permanently installed, non-pressurized pipe systems which include
a strainer to hinder debris from clogging the pipes. One end of the pipes is installed
at the bottom of the pond or lake to avoid the water from freezing and as a
consequence destroying the pipe. The other end surfaces above ground where a
hydrant allows fire-fighters to connect a hoe to their truck which is equipped with a
pump system. The natural ponds on this property vary in size depending on the

season with them being smaller in the winter than the other seasons.

Another option is to install above-or below-ground water tanks of a certain volume
depending on the amount of buildings, the surrounding surface at your disposal and
the purpose of use. Underground water tanks have the advantage of being safe from
frost and thus the water can be used at any time. The depth to which the ground is

frozen in the Calgary area is around 2 meters (+/- 7 feet).

Furthermore, the low temperature underground is more stable making it harder for
organisms to develop in the water. Also, the water tank, also called a cistern, is safe
from any exterior damage as for example falling trees or other human caused

damages.




Cisterns come in different sizes. One can buy smaller tanks ranging from 1000 to
7500 litres (265 to 1980 gallons) or large tanks ranging from 10 000 to 50 000 litres
and more. For the Cochrane Ecological Institute a large cistern of 20 000 litres
(around 5000 gallons) would be a good fit because

the property measures 140 acres.

Additionally smaller rain barrels can be installed
around the buildings to act as a first counter
measure against fires and prevent fire from reaching
the buildings. These barrels can store 150-260 litres
(40-70 gallons) of water and cost between 100 and
300 Can$.

As mentioned before, grass fires are rather common

in the summer and watering your grass can be

impractical on a big property such as this one. To
save precious time one can install a network of Figure 4: Rain barrel
either sprinkler systems or special water hoses with

small holes in them. Sprinkler systems are very effective and can be connected to
other sprinklers so as to create a network of hoses and sprinklers which are fed by
one source only. No time will be wasted after the installation and the grass will have

enough humidity in case of a fire to slow it down or even stop it completely.

Alberta is not only known for its plains and the Rocky Mountains but also for the
harsh and spontaneous weather changes during most of the seasons. Especially in
the dry summer months, lightning becomes a problem because most of the
vegetation is dry, and therefore, susceptible to fires. Grass fires are often the main
cause for wildfires because the province of Alberta is a prairie region and as a
consequence chain reactions develop rapidly. Mowing the grass on the property is
one way to keep spontaneous fires in check but given the size of the property (140
acres), this is a time consuming work, not only because of the dimensions but also
because one needs to repeat this process several times. As Clio Smeeton wrote in
her book “Heart’s Ease Comes in a Box”, wildlife rehabilitation and rescue consumes
an enormous amount of time: “We need to answer the phone 24 hours a day 7 days

a week because wild animals are not affected by the rules of the workaday world!”

9



Bison eat a fair amount of grass but given their small population of 9 animals and the

vast enclosure they’re in, it is not enough to keep a fire from extending its surface.

A further option is to keep livestock |

such as sheep and goats which are %
o . . [FRE | e
known for their intensive grazing.
Different breeds can be used in the
harsh conditions of Alberta: Suffolk

which is currently the dominant &

breed in Canada (ASBA, 2018), Figure 5: The Suffolk is the dominant breed in Canada

Dorset, Hampshire, Jacob and Clun

Forest just to name a few.

While this rehabilitation centre is self-funding through a pet retreat, the sheep would
be a further income possibility through the sale of meat, calves or even wool
enabling bigger projects such as the continuation of the swift fox breeding and

release projects.

6. Conclusion

Since the last Ice Age, wildfires have played a major role in the shaping and
existence of Canadian forests, especially the boreal forests. Important natural
processes depend on the element of fire which can appear in different forms, namely
surface, crown and ground fires. Wildfires can appear through natural causes such
as lightning but are often the cause of human presence. Records of these fires show
their variability in size and number throughout the year and their impact on human
society. The Prairie Province Alberta has a long history of wildfires and developed
the FireSmart program to prevent such fires or reduce their impact. FireSmart can be
applied to different sectors of society and the environment and starts with the
homeowners. Organisations such as the Cochrane Ecological Institute, which are
located in rural and forested areas, must take the necessary steps to reduce and
prevent fires because they are further away from society and help might not arrive on
time. Following the FireSmart recommendations, the Cochrane Ecological Institute is

working on rendering their property “fire-proof”.
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