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Preface
Most of the destructive fires that affect fire-sensitive ecosystems in Southeast Europe
and the South Caucasus, such as forests and protected areas, originate in
agricultural lands. They are often consequence of the use of fire on arable lands after
harvest, or use of fire to keep pastures free from brush and tree encroachment:
Sometimes wildfires are caused by negligence of rural people or visitors (tourists)
using campfires for cooking and warming. Such fires easily get out of control and
cause very high ecological and environmental damages. The economic losses,
including houses, villages, livestock and critical infrastructure, sometimes also the
loss of lives or injuries of people, can be easily avoided if rural fire services and
villagers are properly trained in the prevention, preparedness and control of wildfires.
Within the overall framework of fire management efforts in the South Caucasus and
Western Balkans, the capacity building of rural fire fighters and inhabitants of local
communities, notably farmers, shepherds and forest workers, has become a first
priority. In order to achieve this goal, local communities of rural areas need to be
capacitated in:
-

Fundamentals of fire behaviour, as influenced by vegetation type and
characteristics, topography and weather
Safe use of fire for prescribed burning or controlling wildfire
The tools and techniques to safely use fire ands combat fire
Basics in fire safety

To assist the South Caucasus countries in enhancing their fire management
capacities, the OSCE within the framework of the Environment and Security
(ENVSEC) Initiative1, launched in 2009 the project “Enhancing National Capacities on
Fire Management and Wildfire Disaster Risk Reduction in the South Caucasus”. The
project is conducted in partnership with the Global Fire Monitoring Center (GFMC)
based in Germany.
Within the period 2009-2014, the project has facilitated
⋅

⋅
⋅

1

National and cross-sectoral dialogues to identify issues and needs for action in
fire management through the organization of National Round Tables on Fire
Management and establishment of national inter-agency coordination
mechanisms with participation of civil society
Basic capacity building in fire management of government institutions and local
communities at national and local level
A first joint regional training in fire management aimed at exchanging expertise
and facilitating transboundary fire management in South Eastern Europe and
the South Caucasus (Antalya, Turkey, 2010)

The Environment and Security (ENVSEC) Initiative is a partnership of the OSCE, UNDP,
UNEP, UNECE, REC and NATO as an associated member, established in 2003 to address
environment and security challenges in South Eastern Europe, Eastern Europe, Central Asia
and the South Caucasus (www.envsec.org).

This second regional fire management training in Antalya, Turkey, 15-17 October
2014, brings together trainers of schools and academies of fire and rescue services,
forest and protected areas administrations from the South Caucasus and the
Western Balkans for a joint training course.
The Global Fire Monitoring Center (GFMC) has developed, under the sponsorship of
the EU Leonardo da Vinci programme, competency standards and basic training
materials for professional and volunteer fire fighters – the EuroFire training materials
– which by 2014 are available in 10 languages (www.euro-fire.eu) and have been
used for training in West, East and Southeast Europe, the South Caucasus and in
the Russian Federation.
The EuroFire standards are complemented by the Guidelines “Defence of Villages,
Farms and Other Rural Assets against Wildfires: Guidelines for Rural Populations,
Local Communities and Municipality Leaders”, which were prepared by the GFMC
with the support from the European and Mediterranean Major Hazards Agreement
(EUR-OPA).
The Regional Southeast Europe / Caucasus Fire Monitoring Center (Skopje) and the
Eastern European Fire Monitoring Center (Kiev) as well as members of the
UNECE/FAO Team of Specialists on Forest Fire and the UNISDR Regional Eurasian
and South East Europe / Caucasus Wildland Fire Networks contributed to the
development of the guidelines.
The EuroFire materials and the guidelines are made available to the attendees of the
course. The trainees are encouraged to bring these materials to their home
countries, adapt them, where deemed necessary, to the local conditions – and apply
them in capacitating rural communities in the prevention and defense of harmful
effects of wildfires and the safe use of fire.

GFMC Freiburg, Germany
15 October 2014
Prof. Dr. Johann Georg Goldammer
Director, GFMC, and Coordinator, UNISDR Global Wildland Fire Network

Welcome to EuroFire
EuroFire A two-years project from October 2006 to December 2008 funded by the
EU Leonardo da Vinci programme. The project brought together partners with
international expertise and experience in wildfire and prescribed fire research,
management and training to develop, evaluate, produce and distribute new
European-wide, multi-lingual on-line training resources.
The EuroFire project researched and reviewed competency based wildfire and
prescribed fire training systems, including best practice examples from Europe and
around the world. This research informed the production of competency based basic
training resources, for use in European countries.
The EuroFire training resources have been specifically developed to support
firefighting personnel, the land-based sector, sectoral organisations and education
and training institutions.
The EuroFire outputs include: competency standards, training modules, illustrations
and general guidance on a competency based training system. Training resources
that can be used by industry practitioners to update their knowledge, to learn new
skills or increase their understanding of basic wildfire and prescribed fire
management techniques.
By end of 2013 the EuroFire outputs have been translated for the use in Armenia,
Azerbaijan, France, Georgia, Germany, Greece, the Former Yugoslav Republic of
Macedonia, Russia, Turkey and Ukraine.
This volume has been printed for the Regional Fire Management Training for the
South Caucasus and Western Balkans at the International Fire Management Training
Centre, Antalya, Turkey, 15-17 October 2014. This volume contains the English
version of the standards and training materials addressing safety, techniques, hand
tools and ignition. Please visit the EuroFire website for download of additional
language versions:
http://www.euro-fire.eu/
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Unit EF1:

Training : Ensure that your actions in the Vegetation Fire
Workplace Reduce Risks to Yourself and Others.

Introduction:
These training materials support the EuroFire Level 2 competency standard EF1
Ensure that your actions in the vegetation Þre workplace reduce the risks to
yourself and others
This document is for people who assist in the management of vegetation Þres. It is for
situations where: the Þre management operation is simple, the level of risk, complexity
and Þre behaviour is low and the operator is under direct supervision.
All national and local laws relating to Þre management techniques must be followed. In
addition local landowners may need to be consulted or give their approval before
operations takes place.
The training for this unit may be delivered through a combination of formal training,
mentoring and coaching. Self-learning should be restricted to knowledge and
understanding of the material and not practical application, which must only be carried
out under direct supervision.
The nominal/notional/guided learning hours for this module is 20 - 30 hours.
EuroFire is a pilot project. The training material will be evaluated as part of an on-going
process. A feedback form is included on the website www.euro-Þre.eu
The target audience for this material are the people who work in Þre services, farming,
forestry, game management, conservation, range land and recreation management
who have a role assisting with the management of vegetation Þres, either on a full or
part-time basis.
Relationship with EuroFire competency standards and risk management
Reference to the EuroFire competency standards should be made to understand the
full range of expected learning outcomes. The sections of the standards are: unit title,
element title(s), about this unit, key words and phrases, what you must be able to do,
this element covers, and what you must know and understand.
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The key question is whether the behaviour of the Þre is going to get more intense with
bigger ßames or less intense with smaller ßames. This implies Þrst, a need to
constantly be aware of what the Þre is doing, either directly or by communication with
a lookout and second to have an understanding of what the Þre is likely to do now, or
in the next 5 or 10 minutes, hours and days. Anticipation of changes in Þre behaviour
due to changes in the alignment of wind, slope, fuel and aspect is extremely important.
Fire behaviour can change very quickly and your thinking should always be ahead of
the situation.
Some key questions:
• Where and when will Þre behaviour change?
• Will the situation become worse or better?
• How long will your location be safe?
• When should you move?

Illustration EF2.1.9 Effect of wind change on a Þre
This change, where a relatively quiet ßank of a Þre rapidly becomes the head of the Þre
can occur for a variety of reasons, or a combination of reasons:
• A shift in the wind direction, the most common reason for a change in Þre
behaviour, for example as it curls round a hill,
• Where a Þre reaches the bottom of a steep slope,
• The Þre moves into an area with a lot of Þne fuels,
• The Þre moves out of the shadows on a cold, north facing slope onto a hot,
south facing aspect
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Illustration EF2.3. The chimney effect
In narrow steep valleys heat convection, slope and wind can combine to produce
extreme Þre behaviour, often known as the chimney effect, with very fast rates of
spread and signiÞcant spot Þre activity. FireÞghters can become trapped between the
fast developing Þre and the slopes, unable to access safe areas fast enough.
When carrying out the assessment of the Þre environment there are a number of
natural indicators of dangerous conditions. These should be assessed continuously as
part of a “look up, look down and look around” process.
Table 1. Look up, look down and look around Þre behaviour indicators.
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Personal Protective Equipment (PPE)
Across the European Union it is a legal requirement on employers to provide suitable
personal protective equipment for the risks that present hazards to workers. All team
members need to be adequately equipped with personal protective equipment. No one
should attend a Þre unless they are suitably and safely clad.

Illustration 2.1. Personal protective equipment
Personal protective equipment must protect from:
• Physical injury - scratches, abrasions and direct burns
• Exposure to radiant heat
• Build up of metabolic heat
This requires a balance of the type of protection, for example, a full Þre resistant suit
gives very good protection from direct heat and burns, but could very quickly cause
heat stress by not allowing body heat to escape. Additional Personal Protective
Equipment for ear/eye protection should be provided as needed.
At the other extreme, shorts and a singlet minimise the build up of body heat but the
wearer risks burns and abrasions.
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Unit EF2:

Training: Apply Techniques and Tactics to
Control Vegetation Fire

Introduction:
These training materials support the EuroFire Level 2 competency standard EF2
Apply Techniques and Tactics to Control Vegetation Fire.
This document is an introduction to wildÞre behaviour and the techniques and tactics
that may be applied to suppress a wildÞre or perform a prescribed burn, for people
who assist in the management of vegetation Þres.
It is for situations where: the Þre management operation is simple, the level of risk,
complexity and Þre behaviour is low and the operator is under direct supervision.
All national and local laws relating to Þre management techniques must be followed. In
addition local landowners may need to be consulted or give their approval before
operations takes place.
The training for this unit may be delivered through a combination of formal training,
mentoring and coaching. Self-learning should be restricted to knowledge and
understanding of the material and not practical application, which must only be carried
out under direct supervision.
The nominal/notional/guided learning hours for this unit is 40-50 hours.
EuroFire is a pilot project. The training material will be evaluated as part of an on-going
process. A feedback form can be found at www.euro-Þre.eu
The target audience for this material are the people who work in Þre services, farming,
forestry, game management, conservation, range land and recreation management
who have a role assisting with the management of vegetation Þres, either on a full or
part-time basis.
Relationship with EuroFire competency standards and risk management
Reference to the EuroFire competency standards should be made to understand the
full range of expected learning outcomes. The sections of the standards are: unit title,
element title(s), about this unit, key words and phrases, what you must be able to do,
this element covers, and what you must know and understand.
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I. Understanding WildÞre Behaviour
WildÞre
WildÞre is an uncontrolled Þre that occurs in both rural and urban areas that burns
vegetation, agricultural resources and human structures. It includes peat, grass, shrub
(scrub) and forest Þres.
Before undertaking wildÞre suppression activities, it is important to have an
understanding of the basic physical processes that cause Þre to occur and the
environmental factors that inßuence Þre behaviour.
The Fire Triangle
The Fire Triangle illustrates the three elements that must be present for a Þre to occur.
If one of these elements is removed a Þre will go out.
• Oxygen is a component of air which is necessary for fuel to burn and is readily
available in a wildÞre environment. Air, in the form of wind, plays a critical role
in shaping wildÞre behaviour.
• Heat is the energy needed to make ßammable material give off vapours that
mix with the oxygen in the air to cause Þre. Fuel can be heated in
numerous ways to reach an ignition point.
• Fuel is any ßammable material or vegetation that is readily available to burn.
The type, quantity, arrangement, distribution and moisture content of the fuel
will inßuence Þre behaviour.

Illustration 1.1 The Þre triangle

Heat Transfer
A Þre’s heat can be transferred to other fuel through convection, radiation and
conduction.
• Convection is the movement of heat through air. In wildÞre terms,
convection is the heat that is both rising and moving sideways with the air in
front of the ßames. Convection is the most important form of heat
transfer for wild land Þre Þghters because the superheated gases preheat
fuels in front of the Þre which can cause the rapid expansion of wildÞre.

Illustration 1.2 Convection
• Radiation is heat that moves from a single source in all directions in the form
of waves or rays. Burning fuels will radiate heat in all directions and contribute
to the preheating of un-burnt fuels. The sun is another source of radiant heat.

RADIATION

Illustration 1.3 Radiation

• Conduction is the transfer of heat through a solid object from a region of
higher temperature to a region of lower temperature. It is transferred by direct
contact from one object to another. The makeup of the receiving object will
determine the speed of heat transfer. Conduction plays a minor role in wildÞre
because wood, like many other forms of vegetation, is a relatively poor
conductor of heat.

Illustration 1.4 Conduction
The Fire Environment
The Þre environment includes all of the surrounding conditions that determine Þre
behaviour. A Þre’s rate of spread and intensity are determined by these environmental
factors. The Þre environment consists of three major components: fuel, weather and
topography.

Illustration 1.5 The Þre environment

1. Fuel
Fuel is one of the most important factors to consider when analysing a Þre
environment. Fuels will directly inßuence Þre behaviour based on their:
• Class
• Type
• Size and Quantity
• Arrangement
• Moisture Content
Fuel Class
i.

Ground fuels are organic materials below the surface litter, including
duff, roots, peat, or other buried organic material. Fire behaviour in this
fuel class is limited to smouldering or very low intensity burning, but can
be sustained for days, weeks, or even months.

ii.

Surface fuels are the combustible vegetation lying above the duff layer
between the ground fuels and the crown fuels. Examples of this type of
fuel include dead logs & branches, brush, grass, heather, young trees,
etc. Surface fuels will always play a large part in determining Þre
intensity and rate of spread.

iii.

Crown (Aerial) fuels are standing and supported fuels that are not in
direct contact with the ground. This class will include ladder fuels and the
upper levels of forest or scrub canopies. WildÞre intensity will be extreme
in order for the Þre to reach and spread through the crown fuels.

Illustration 1.6 Fuel classes
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iv.

RH levels will almost always rise and fall according to a known pattern
(See Illustration 1.7 below). RH levels will be at their highest in the
morning and evening and at their lowest in the afternoon.

v.

As a general rule, a Þre will burn at its greatest intensity in the afternoon
when RH is at its lowest and air temperatures are at their highest.

vi.

A relationship between relative humidity and air temperature can be
seen in the table below.

Illustration 1.7 Relative humidity level/Þre intensity
Air temperature
Air temperature directly affects both relative humidity and the moisture content of fuel.
An increase in air temperature will have two effects:
i. Relative humidity will decrease, resulting in an increase in Þre behaviour.
ii. Fuel moisture content will decrease which will allow the fuels to dry out and
ignite at a quicker rate.
Therefore we can assume that higher air temperatures will cause fuels to be hotter,
drier and more easily ignited.

Wind
Wind has the greatest impact on Þre behaviour of all the weather factors. Wind directly
affects the rate of spread and direction of the Þre. A strong wind will result in an intense
and fast moving Þre. Wind will contribute to Þre behaviour in the following ways:
i. Wind supplies more oxygen (air) to a Þre which causes the Þre to burn at a
greater intensity.
ii. Wind will greatly inßuence the direction of a Þre.
iii. Wind will ßatten (or bend) the ßames of a Þre over the fuel ahead of the Þre
increasing the rate at which those fuels will dry out and ignite as well as
increasing the intensity at which fuels will burn.
iv. Wind will lift burning embers and ash ahead of the main Þre causing new
Þres called “spot Þres”.

Illustration 1.8 Effect of wind on wildÞre
There are a number of other factors to consider about wind and its relationship to
wildÞre:
i. Wind direction refers to the direction the wind is coming from (i.e. a southern
wind is a wind that originates in the south and moves in a northerly direction
across the land).
ii. Land characteristics (topography) can inßuence the direction and speed of
wind. For example, winds could be channelled through a canyon or a valley at a
slightly different direction and at a greater speed.

iii. Wind direction and speed is extremely variable and can change at any
moment to a great degree. This change can be attributed to the passing of
weather systems like thunderstorms or the affects of local wind characteristics.
iv. The variability of wind is an extremely important consideration for Þre Þghters
because it can rapidly change the direction and intensity of a wildÞre. This is
important to consider when working anywhere on a Þre ground, but especially
for teams working on the ßanks or head of a Þre. As can be seen with the effects
of the wind shift shown below in illustration 1.9.

Illustration 1.9 Effect of a wind change on a Þre
v. WildÞres can create their own wind. As hot air rises through the convection
column of a Þre, strong in-drafts of cold air will rush into the Þre from all sides.
The inßux of wind will heighten Þre behaviour.
Precipitation
Rainfall will have a dampening effect on a wildÞre, although the degree to which rainfall
will impact the Þre behaviour can vary greatly depending on the amount and duration
of the rainfall:
i. When there is steady, continuous rainfall over a long period of time, fuels will
absorb more moisture and will not be easily ignited.
ii. Heavy rain over a short period of time will not greatly affect the fuel moisture
content of surface fuels, leaving them readily available to burn.
Day & Night Variations
WildÞre behaviour during the night is enormously different than that of day time. Fire
activity is often (but not always) relatively low throughout the night and can sometimes
present excellent opportunities for wildÞre suppression efforts.

3. Topography
The shape and aspect of terrain can vary signiÞcantly over the course of a wildÞre. It
will play a large part in determining the Þre’s direction and rate of spread. Weather
factors like wind can be modiÞed depending on the shape of the landscape. The key
topographic features that contribute to Þre behaviour are:
• Slope
• Aspect
• Terrain
Slope
A Þre burning upslope generates more convective and radiant heat that preheats the
unburned fuels ahead of the Þre at a faster rate than on level ground. The steeper the
slope, the greater this affect. The opposite is true for a Þre travelling down slope. The
general rules to consider when considering the affect slope will have on Þre behaviour
are:
i. For every 10° increase in slope, double the rate of Þre spread.
ii. For every 10° decrease in slope, halve the rate of Þre spread.

Illustration 1.10 Upslope effect on Þre behaviour

Illustration 1.11 Downslope effect on Þre behaviour
Aspect
The aspect of a slope is the direction it faces – north, east, south or west. Aspect
effects wildÞre behaviour in two ways:
• Pre-heating effect
• Vegetation effect
i. Pre-heating effect
• Fire behaviour will be affected in the short-term (over the course of a day) by
the aspect of the slope terrain in which it is burning. A south facing slope will
receive more sunlight over the course of the day which will increase the
preheating of the fuels. In contrast, a north facing slope will receive less
sunlight over the course of the day and fuels will remain cooler. As a result,
Þre behaviour will be more intense on the south facing slope then the north
facing slope. The conditions of the east and west facing aspects will vary, but
fall somewhere in between the level at which south and north facing slopes
are affected.

ii. Vegetation effect
The type and amount of vegetation is partially determined by aspect. In the northern
hemisphere:
• South facing slopes will generally be sunny and dry with light vegetation.
• North facing slopes will be shadier and moist with a greater quantity of heavier
vegetation.
• The condition of the east and west facing slopes will fall somewhere in
between the environment of the south and north facing slopes. These slopes
will be greatly determined by their geographic location and local weather
conditions, varying from one location to another.
WildÞre behaviour will be affected by the aspect because of the variability of sunlight,
vegetation and moisture content from one aspect to another.

Illustration 1.12 Effect of aspect on Þre behaviour (northern hemisphere)
Terrain
Terrain is the physical features on the surface of an area of land. The shape of land
forms will affect Þre behaviour. Valleys, ridges, canyons, mountains or ßat land can all
have different inßuences on the wildÞre’s direction, speed and intensity.
i. Wind & Terrain
Terrain will affect wind direction and speed. Like water, wind ßows along the lowest and
easiest path, following the contours of the land. Some examples of this relationship
are:
• In the mountains or hills, winds tend to ßow up or down valleys and gullies,
irrespective of the general wind direction.
• Local winds can be generated by the terrain. An upslope wind during the day
could become a down slope wind during the night.

• The leeside of a ridge (i.e. the side facing away from the wind) may have
turbulent winds blowing in the reverse direction of the prevailing wind.

Illustration 1.13 Lee slope turbulence
ii. Ridges
Fire approaching a ridge top can increase in speed and intensity and behave
erratically.
iii. Canyons, Gullies, & Saddles
Narrow gullies, saddles and canyons can channel the Þre into a narrow, fast moving
path. In this circumstance the shape of the land is funnelling both the Þre and the wind
into an area where the maximum effect of these factors, in terms of Þre behaviour, will
occur. This is also known as the chimney effect. A Þre being inßuenced by the chimney
effect will display extreme Þre behaviour and move rapidly through the narrow terrain.

Illustration 1.14 The chimney effect
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• Display the most extreme form of Þre behaviour, fastest moving type of wildÞre
and highly destructive of the natural environment.
• Intense surface Þre will follow shortly after the passing of a crown Þre.
• Spot Þres will appear in great numbers and some may occur well in advance
of the main Þre.
• Normally only travel short distances supported by either a strong wind or
steep slope.
iv.

Spot Fires are new Þres that have been ignited in front of the main as a result
of Þre brands, or burning debris that has been lifted by hot air through the
smoke column and then deposited in front of the main Þre.
Characteristics include:
• Each spot Þre is independent of the main Þre and their spread and Þre
intensity will be vary greatly based on their location.
• Spot Þres are a good indicator of the presence of, or the growing potential for
extreme Þre behaviour.
• Spot Þres are extremely hazardous to the Þre manager because of their
unpredictability and potential to become a second or third rapidly growing Þre
independent of the main Þre.

Illustration 1.15a Types of wildÞres – ground Þre

Illustration 1.15b Types of wildÞre – surface Þre

Illustration 1.15c Types of wildÞre – crown Þre
2. Parts of WildÞres
There is a set of common terminology used to describe the parts of a wildÞre. An
understanding of the basic parts of a wildÞre will be essential for effective
communication on a wildÞre incident. Parts of wildÞres include:
• Origin
• Heel
• Flanks
• Head
• Fingers
• Bays
• Perimeter
• Spot Fires

Illustration 1.16 Parts of wildÞres
i. The Origin is the place where the Þre starts. This may or may not be easily
identiÞable.
ii. The Heel of a Þre is the rear of the Þre starting at the origin.
iii. The Flanks are the sides of a Þre, often areas of low to moderate Þre
behaviour.
iv. The Head is the front of the Þre which will display the greatest Þre intensity
and the fastest rate of spread.
v. The Fingers are narrow slivers of advancing Þre that extend beyond or
alongside of the head or ßanks.
vi. The Bays are the areas in front or alongside of the head Þre, between
Þngers of Þre, where you may have Þre on three sides.
vii. The Perimeter is the outside edge of the Þre.
viii. Spot Fires are new Þres ignited ahead or away from the main Þre by
embers or other burning material.
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3. WildÞre Spread
WildÞre spread will depend on the characteristics of the weather, topography, and fuel
that determine Þre behaviour. In wildÞre terms, alignment occurs when the forces of
weather, topography, and fuel are all in the Þre’s favour. WildÞres that are in alignment
will exhibit extreme Þre behaviour and can be highly destructive.
Within the general categories of weather, topography and fuel, the forces of wind, the
shape of the land, and the arrangement of the fuel will have the greatest affect on the
shape or spread pattern of a wildÞre. The illustrations below show the basic effects
that these factors will have on wildÞre spread.
i. Fire spread with little or no inßuence of wind or slope

Illustration 1.17 Fire spread with little to no inßuence of wind or slope
This type of Þre spread will occur when a Þre starts on ßat ground, with a relatively
even fuel distribution on a calm day. The Þre perimeter will move out evenly from the
ignition point in a circular pattern and Þre spread will be slow.
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ii. Fire with moderate wind and/or topographical inßuence

Illustration 1.18 Fire with moderate wind and/or slope inßuence
Under the inßuence of a moderate wind the Þre’s convection column is driven over the
head of the Þre and contributes to the heating of un-burnt fuels. A moderate slope will
contribute to the increase in heating of un-burnt fuels in the same manner. The
diagram shows this increase in Þre behaviour and the resulting pattern of Þre spread.
iii. Fire with strong wind and/or topographic inßuence

Illustration 1.19 Fire with strong wind and/or slope inßuence
Under the inßuence of a strong wind or steep slope the pattern of Þre spread will
resemble an elliptical shape because the intensity of the head Þre (which is most
affected by the factors in alignment) will be extreme compared to those intensities
seen on the ßanks and at the heel. The forces at work are the same as in illustration
1.18, but to a greater degree.
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II. Control Vegetation Fires
Approaching a WildÞre
The initial response to a wildÞre incident is crucial to the success of wildÞre
suppression. An effective response depends on correctly identifying the location of the
Þre, understanding the Þre behaviour signs that can be identiÞed prior to arrival and
choosing the most efÞcient route to the Þre without compromising the safety of yourself
or others.
When Fire is reported:
• Be sure you understand the exact location of the Þre, or if only a general
location is known, identify a safe vantage point in the area to obtain a more
precise location
• Refer to maps or aerial photographs to identify a safe and direct route
• Collect all relevant information from the reporting party
En route to the Þre ground:
• Consider weather conditions - current and expected
• Consider the indicators of Þre behaviour that can be perceived on approach of
the wildÞre. What can you discern from the shape, colour, and size of the
smoke column?

Illustration 2.1 Four different smoke columns
• Consider your understanding of the Þre area. What are the vegetation types in
the area? What are the most common topographic features? Are there any
special local weather factors to consider?
22

Methods of Extinguishment
The removal of one of the three elements that makes up the Þre triangle, or “breaking
the Þre triangle”, will successfully suppress a Þre. There are a number of common Þre
Þghting strategies that all aim to remove one element of the Þre triangle.
1. Remove the Oxygen Supply
This can be done by throwing soil on a Þre or beating out the Þre along its edge using
a “Þre beater”. Foam also removes the oxygen supply.

Illustration 2.2 Broken Þre triangle (oxygen)
2. Remove the Heat
Water absorbs heat energy through steam. The application of water is a very effective
way of extinguishing a Þre. Water must be directed at the base of the ßames where
combustion is occurring.

Illustration 2.3 Broken Þre triangle (heat)
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3. Removing the Fuel
Techniques which involve the removal of fuel are known as “dry Þre Þghting
techniques”. Using hand tools to create a control line or using machinery to create
“fuel breaks” are both effective dry Þre Þghting techniques. Backburns and other
burn-out operations are also examples of removing the fuel in front of the Þre.

Illustration 2.4 Broken Þre triangle (fuel)
4. Combination of Methods
In many cases, it will be a combination of techniques that successfully extinguishes a
wildÞre. Removing the oxygen supply by adding dirt to the Þre is better suited for the
“mop-up” stage of the wildÞre, while removing the fuels in front of Þre might be used to
knockdown the head of the Þre and gain control of the wildÞre.
WildÞre Suppression
The tools used in wildÞre suppression vary greatly depending on the geographical
environment. It is important to understand when and where the different types of
wildÞre suppression tools should be used in order to be effective.
WildÞre suppression tools may include:
• Hand tools
• Power tools
• Water equipment
• Ignition equipment
• Heavy machinery
• Air resources
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Advantages
• Safest place to work (can keep one foot in the black or burned area)
• A minimal amount of area is burned
• Immediately reduces potential for Þre spread
• Eliminates the need for more complex Þre suppression strategies
Disadvantages
• Fire Þghters can be exposed to heat and smoke because of their proximity to
the Þre edge
• Irregularly constructed control line
• Doesn’t take advantage of natural or existing barriers

Illustration 2.5 Direct attack (ßanking)
2. Parallel Attack
i. Used on low to moderate intensity wildÞres that may be too intense to attack
along the edge of the Þre, to make use of a natural existing barrier to act as a
control line, and to easily incorporate unburned bays or pockets into the control
line.
ii. Control lines are built a short distance from, but parallel to the Þre edge.
iii. The distance that the control line is built from the Þre edge will depend on the
Þre behaviour, current and expected weather conditions, terrain, and the type of
fuel between the Þre edge and the proposed control line.
iv. The area between the control line and the Þre edge can be “burned-out” after
the construction of the control line to secure it.
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v. Fire must be carefully monitored for changes in direction or behaviour.
vi. Requires an experienced supervisor.
Methods
• Construct control line using hand tools, heavy machinery, or existing barriers
• Burn-out vegetation using ignition devices
• Use water to cool control line after burn-out operations
Advantages
• Direct and more secure control line
• Teams are not working within heavy smoke and intense heat
• Makes use of pre-existing natural barriers
Disadvantages
• Added complexity of burn-out operations
• Potential for new Þres to escape or increase Þre behaviour
• Total Þre area is intentionally expanded
• Unburned fuel remains between the Þre and teams

Illustration 2.6 Parallel attack
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Illustration 2.7 Indirect attack
4. Combination of Methods
A combination of techniques is if often used to obtain control of a wildÞre. Deciding on
which technique to use on a wildÞre, or part of a wildÞre, depends on:
• Rate of Þre spread
• Intensity of the Þre
• Fuel ahead of the Þre
• Terrain
• Available resources
• Access to the Þre
• People or assets threatened
A wildÞre will not burn at the same intensity on every part. A wildÞre may be big
enough to burn in many different vegetation types. Weather, terrain and aspect may be
affecting one side of a Þre in a different way then another side. As a result of this, it is
common to use many a combination of offensive strategies to suppress a wildÞre.
Defensive Strategies
These may be used in times where the main Þre is too intense to safely attack, or the
Þre is remote and it is difÞcult to deploy sufÞcient resources. Examples of defensive
strategies include:
• The creation of defensible space around structures, settlements, or other
areas of high importance.
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Unit EF4:

Training : Apply Hand Tools to Control Vegetation Fires

Introduction:
These training materials support the EuroFire Level 2 competency standard EF4
Apply hand tools to control vegetation Þres.
This document is for people who are required to use hand tools to manage vegetation
Þres. It is for situations where: the Þre management operation is simple, the level of
risk, complexity and Þre behaviour is low and the operator is under direct supervision.
All national and local laws relating to Þre management techniques must be followed. In
addition local landowners may need to be consulted or give their approval before
operations takes place.
The training for this unit may be delivered through a combination of formal training,
mentoring and coaching. Self-learning should be restricted to knowledge and
understanding of the material and not practical application, which must only be carried
out under direct supervision.
The nominal/notional/guided learning hours for this unit is 10 - 20 hours.
EuroFire is a pilot project. The training material will be evaluated as part of an on-going
process. A feedback form is included on the website www.euro-Þre.eu
The target audience for this material are the people who work in Þre services, farming,
forestry, game management, conservation, range land and recreation management
who have a role assisting with the management of vegetation Þres, either on a full or
part-time basis.
Relationship with EuroFire competency standards
Reference to the EuroFire competency standards should be made to understand the
full range of expected learning outcomes. The sections of the standards are: unit title,
element title(s), about this unit, key words and phrases, what you must be able to do,
this element covers, and what you must know and understand.
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There are digging, cutting, scraping,, spraying and smothering, tools. Each tool has a
speciÞc application.
Table 1: Types of tools

Methods of Extinguishment
Cutting off the oxygen supply - Reducing the temperature - Removing the fuel
There are basically three methods of extinguishing a Þre, each designed to break the
Þre triangle. You can:
1. Cut off the oxygen supply to SMOTHER the Þre
2. Reduce the temperature to COOL the Þre
3. Remove the fuel from the path of the Þre to STARVE the Þre
or Use a COMBINATION of these methods to extinguish a Þre.

Illustration EF2 2.4 Broken Þre triangle (fuel)
The operations that involve digging, cutting, and scraping break the Þre triangle by
separating the heat from the fuels. Spraying works by cooling the Þre and smothering
by removing the oxygen.
Page 3

A%91#)B4 C1%6#)1#23&?D &%7&.7/)%2>)&#7?2.,-#/)3-.>#1.2#/))

[\[=N
[=N\G=N
G=N\&=N

&=N\J=N

J=N\a

a/b

40-$)#$6$-"117)$12$:.06#*0)(
40-$06.$6)0.71,?
C"68.,,1)5"6;$*)$80680-$5.".."5D.,5,6.-,1.($>-$
40-$.,,06.$6)$2,-80-$5.".."5D?0.(("68.,,1)
!*/+$8?".$-,-;*118,]$-)/"7;$6$$8$8
41"6D06#^+"-"11$1".."5D-$5,//$68$8
40-$.,,06.$6)$2,-80-$5.".."5D2-,/5,6.-,1106$
C$105,+.$-)_>:$8?06#"0-5-"2.8-,+)/"7;$6$$8$8
41"6D06#^+"-"11$1".."5D8$+$6806#,61,5"19"/$1$6#.(
R$-7 06.$6)$>-$
`"5D;*-606#"68;"5D>-06#/"7D6,5D8,?6.($($"8>-$
41"6D06#^+"-"11$1"680680-$5.".."5D-$5,//$68$8
8$+$6806#,61,5"19"/$1$6#.(
3:.-$/$>-$;$("<0,*B$2$6)0<$).-".$#0$)-$5,//$68$8

V'($(0#(10#(.$8;,:06805".$).($-"6#$,29"/$1$6#.().(".("68.,,1)5"6;$*)$8
.,5,6.-,1">-$F$0.($-0680-$5.,-0680-$5.".."5D=
'($-$"-$2,*-+(")$),2>-$)*++-$))0,6.(".?011,55*-,6"67?018>-$06508$6.= '($)$
+(")$)"-$5,//,617D6,?6")D6,5D8,?6F5,6."06/$6.F5,6.-,1F"68/,+*+"68
+".-,1=
O<2'7E>'=2 0).($060.0"1)*++-$))0,6?,-D"0/$8".-$8*506#.($>-$W)06.$6)0.7"68
)1,?06#,-).,++06#>-$)+-$"8= U/+10$).("..($2,-$)$$";1$8"6#$-,2.($?018>-$(")
;$$6)0#60>5"6.17-$8*5$8=
O 5'2&%.26#2& 0) ".."06$8 ?($6 " 5,6.-,1 106$ (") ;$$6 $).";10)($8 "-,*68 .($
+$-0/$.$-,2.($>-$"68).,++$82*-.($-#-,?.(=
O5'2&"'11.23 ">-$/$"6).("..($5,6.-,1106$)("<$ ;$$60/+-,<$8"68)$5*-$8.,
.($8$#-$$.("..($-$0)6,2,-$)$$";1$5("65$,2.($>-$$)5"+06#=
O F'$) -$) %2>) !%&"'1 5,//$65$) "2.$- .($ >-$ (") ;$$6 5,6.-,11$8 "68 06<,1<$)
$:.06#*0)(06#.($;*-606#"-$"*6.01.($-$0)6,+,))0;010.7,2-$H0#60.0,6= !".-,1106#.($
+$-0/$.$- ,2 .($ >-$ ?011 ($1+ ., $6)*-$ .(". .($ >-$ ?011 6,. $)5"+$ ,*.)08$ ,2 .($
5,6.-,1106$)=E >-$5"6;$5"11$8X,*.Y"2.$-.($5,/+1$.0,6,2.(0)+(")$=
3"5(+(")$,2>-$)*++-$))0,60)$I*"117")0/+,-."6.").($,.($-)='($D$7 0))*$0)
.,"<,08-$H0#60.0,6= '($-$"-$)0#60>5"6.8"6#$-).(".6$$8.,;$"<,08$8= 4,-$:"/+1$
-$H0#60.0,6,55*--06#06"-$").(,*#(..,;$$:.06#*0)($8F">-$8-0<$6;7?0685,*18
.(-$".$65-$?)?(,("<$ /,<$8"($"8= E6,.($-$:"/+1$0)?($-$.($-$"-$(,.)+,.)
6$"-"5,6.-,1106$.(".9"-$H*+"68.($>-$Z*/+).($>-$106$=

!"#$c

C.&2#//4
@)06#("68.,,1)06>-$>#(.06#,+$-".0,6)0)10D$17.,;$").-$6*,*)"5.0<0.7-$I*0-06#
).-$6#.(F9$:0;010.7F>.6$))"68$68*-"65$2-,/.($,+$-".,-=
d,* 6$$8 ., 2,11,? 7,*- ,-#"60)".0,6) #*08"65$ ,6 .($ 1$<$1 ,2 >.6$)) -$I*0-$8 2,/"6*"1?,-D=

G%2>&''1/
3"5( ("68 .,,1 0) 8$)0#6$8 ., "5(0$<$ " +"-.05*1"- $22$5. 06 .($ /,). $2>50$6. ?"7=
Q2.$60.0);$)..,?,-D06".$"/?0.("<"-0$.7,2("68.,,1)),.(".8022$-$6.<$#$.".0,6
.7+$)"68#-,*685,680.0,6)5"6;$."5D1$8$22$5.0<$17=
E6*/;$-,2.,,1)5"6;$*)$82,-/,-$.("6,6$+*-+,)$F$)+$50"117.($T5P$,8-"D$
(,$"68.($e,-#*05,/;06".0,6.,,1=
'($2*$1.7+$).(".("68.,,1)"-$)*0.";1$2,-0651*8$S )/"11.-$$)F)(-*;)F;-"65($)F
#-"))$)F).*/+)F-,,.)"68+$".=
H#/7".$&.'2)%2>)?%2>1.23)'I)/#1#7&#>)?%2>)&''1/).2)J"#)7'2&"'14
@K#)L)M"-/?)G''E4

U11*).-".0,6G=G`-*)(C,,D

!"#$N

U11*).-".0,6G=G"E:$
'($":$"68.($)1")($-"-$,2.$6*)$82,-51$"-06#.($060.0"1+".(.(-,*#(<$#$.".0,6
"6806/,++06#*+,+$-".0,6)='($75"6;$*)$82,-S
OK*..06#8,?6)/"11.-$$)"68-$/,<06#;-"65($)
OK1$"-06#"-$"),2#-,*68,2)(,-.<$#$.".0,6
Og$/,<06#$/;$-)"68)+10..06#1,#)F"11,?06#.($/.,5,,18,?6
Og$/,<06#).*/+)
K"-$/*).;$."D$66,..,";*)$.($)$.,,1)"68.,)("-+$6.($/"2.$-*)$=
C."#)M#%&#")L)N=%&&#"4
40-$;$".$-)"-$,2.$6*)$8.,S
Oh6,5D8,?61,?06.$6)0.7>-$)0680-$5.".."5D,6.($>-$$8#$
OQ2.$6*)$8069"6D06#".."5D

U11*).-".0,6G=c40-$`$".$-H41"+($"8
!"#$f

U11*).-".0,6G=c;40-$`$".$-HT$)(C$"8

U11*).-".0,6G=c540-$`$".$-HT$."1!1".$
'($>-$;$".$-0)"1"-#$9"+,2-*;;$-F+1").05,-/$."1/".$-0"1".."5($8.,"1,6#F
).-"0#(.("681$='($*)$-)?".).($9"/$)?0.(.($9".)08$,2.($)?"..$-F8$+-0<06#
.($>-$,2,:7#$6=
'($-"80"6.($".2-,/">-$-$8*5$)?0.(80)."65$=U.0)0/+,-."6..,("<$ "1,6#("681$
.,/060/0)$($".$:+,)*-$=
'($>-$;$".$-0),2.$6*)$8?0.(10#(.X+"..06#)YF,-;78-"##06#0.80-$5.17,6"68"1,6#
.($>-$$8#$06")5-*;;06#"5.0,6= C"-8F<$-.05"1)?"..06#5"62"6.($>-$5"*)06#(,.
$/;$-).,)+-06#;"5D.,102$F )+-$"806#.($>-$06).$"8,2+*..06#0.,*.=
U29"+($"8>-$;$".$-)"-$*)$806".$"/F,<$-1"++06#.($/"68?,-D06#.($/06"
-(7.(/F.($7"-$$:.-$/$17$22$5.0<$0610#(.2*$1)F10D$#-"))=E1.$-6".0<$17?,-D06#06
+"0-)"1.$-6".06#).-,D$)?0.((0.)2-,/.($/$)(($"8,-.($)5-*;;06#"5.0,65"6"1),
?,-D ?$11=
'($8022$-$6..7+$),2>-$;$".$-)("<$ $<,1<$8.,)*0.5,//,61,5"1<$#$.".0,6"68
>-$.7+$)='($41"+($"8>-$;$".$-)?,-D?$11,6#-"))=T$)(($"8"68/$."1+1".$)
;$".$-)?,-D;$).,6)(-*;2*$1)=
!"#$i

C,?$<$- 5(,,)$ 7,*- >-$;$".$- 5"-$2*117 ;$5"*)$ 2$".*-$) .(". /"D$ ,6$ 8$)0#6
)*0.";1$2,-,6$)0.*".0,65"6/"D$0.*6)*0.";1$2,-"6,.($-=4,-$:"/+1$/$)(($"8
"68+1".$($"8;$".$-)?0.()5-*;;06#5("06)".."5($8)(,*186,.;$*)$8,6#-"))
") ;*-606# $/;$-) #$. 5"*#(. "68 .($7 5"6 )+-$"8 .($ >-$= 41"+ ($"8 >-$;$".$-)
/"8$ ,2 -*;;$- 5"6 ;*-6 *+ "68 5"6 2"6 .($ >-$ -".($- .("6 +*..06# 0. ,*.F 06 /,-$
06.$6)$)(-*;>-$)
j($6.($9"/$)"-$";,<$ .($-"6#$-$5,//$68$8LG=N/$.-$)M06'";1$&2,-("68
.,,1)F 7,* )(,*18 ).,+ "68 -$H"))$)) .($ .,,1) "68 ."5.05) 7,* "-$ "++1706#= Q.($)0.*".0,6).("./"76$$8"-$H"))$))/$6."-$02.($5,680.0,6)"-$<$-78-7= U6.($)$
)0.*".0,6)F *)06# ;$".$-) "68 ?".$- 2-,/ D6"+)"5D )+-"7$-) .,#$.($-F 5"6 ;$ <$-7
$22$5.0<$= Q2.$6 .($/,). $22$5.0<$ .$5(60I*$ 0)., )+-"7 .($ ?".$- ,6 .($ <$#$.".0,6
0//$80".$17062-,6.,2.($>-$;$".$-)='(0),2.$6-$8*5$)>-$06.$6)0.7.,"1$<$1.(".
.($>-$;$".$-)5"65,+$?0.(=
H.33.23D /7"%$.23)%2>)7-&&.23)&''1/O
P"-9+@K#)L)F%&&'7E)L)!-1%/E.
'($ e-*; E:$ "68 T"..,5D "-$ 2,-$).-7 .,,1) .(". 5"6 ;$ *)$8 2,- >-$ >#(.06#= '($
!*1")D0 0) " )+$50"10)$8 >-$>#(.06# .,,1= '($)$ .,,1) "-$ ?$11 )*0.$8 ., "-$") ?0.(S
.*)),5D7#-"))F-,5D)F1,#)F).*/+)F-,,.)"68+$".= '($7"-$*)$806"11c+(")$),2
>-$)*++-$))0,6=
'($)$.,,1)"-$*)$82,-S
OB0-$5."689"6D06#".."5D,61,?06.$6)0.7>-$)
O!"-"11$1"680680-$5.".."5D,6/$80*/"68(0#(06.$6)0.7>-$)
OK1$"-06#>-$106$)"685,6.-,1106$),2<$#$.".0,6F;-"65($)"68+1"6.10..$-F
-,,.)"68+$".=
OK,6."06/$6."68/,++06#*+?,-D;-$"D06#*+(,.)+,.)"68;*-606#$/;$-)

U11*).-".0,6G=&e-*;HE:$

!"#$a

U11*).-".0,6G=&"T"..,5D

U11*).-".0,6G=J!*1")D0
Q%E#)G'#)+)A?#)F78#'>4
'($)$"-$-"D06#F)5-"+06#"685(0++06#.,,1)*)$2*12,-10#(.2*$1)F;"-D"6810..$-=
'($-"D$(,$0)$I*0++$8?0.(+-,6#),6,6$)08$2,--"D06#"68")("-+$6$8$8#$
2,-5*..06#F5(0++06#"68)5-"+06#8,?6.,/06$-"1),01=

U11*).-".0,6G=NT5P$,8g"D$(,$
!"#$k

5'69.2%&.'2)A''1)+)P'"3-.
'($e,-#*05,/;06".0,6.,,10)".,,1$:51*)0<$178$)0#6$82,->#(.06#?018>-$)=U.
5,/;06$).($2*65.0,6),2!*1")D0FT5P$,8F":$"68+05DH":$= U.5"6.($-$2,-$80#F
)5-"+$"685*.=

U11*).-".0,6G=fe,-#*0K,/;06".0,6',,1
U.)+-0650+"15("-"5.$-0).050)0.)<$-)".010.7=U.5,/;06$)),/$,2.($/,).5,//,6
.,,1)*)$806>-$>#(.06#06")06#1$.,,1"68),5"65,+$?0.("<"-0$.7,2<$#$.".0,6
.7+$)"68#-,*685,680.0,6)=
<2%$/%7E4

U11*).-".0,6G=ih6"+)"5D)+-"7$-

!"#$G[

A knapsack is a portable spray pump containing up to 20 litres of water and Þtted with
shoulder straps for carrying on the back. It has a hand operated force pump which can
be used to deliver water either as a jet or a spray. Most modern knapsacks have
ßexible rather than hard containers. On the Þreground you can use a knapsack to:
• Make a direct attack on a low intensity Þre
• Support hand crew who are constructing line close to the Þres edge
• Assist in mop-up operations
The hand piece has a nozzle which can be adjusted to give a straight jet for distance
work or a spray for close work.
Care should be taken when loading the sprayer on to your back. If possible ask a
“buddy” to help you. Caution is also needed when operating in rough terrain or steep
slopes where there is a danger of losing your balance by tripping or falling.
Prepare hand tools for vegetation Þre control activities
Tool inspection, Sharpening and Handle care
Each time you pick up a hand tool, inspect it to make sure that it is in good condition
and safe for you to use. Examine all the parts of the tool to make sure they are not
loose, cracked or broken. Make sure the blade is sharp. Make sure the tool is properly
assembled and that you have any accessories you will need to properly use the tool.
Test the handle by placing the head on the ground, the handle at a 45-degree angle,
and applying Þrm, downward pressure.
Most hand tools should be sharpened by hand with a Þle.

Illustration 2.1 Maintaining a shovel
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5. After Use
• Cover cutting edges when not in use
• Do not leave tools where they can be stepped on
• Check that the tool is in good working order before returning to storage

Control Line / Fireline Construction
Control line is a comprehensive term used for all the constructed on naturally existing
Þre barriers and treated Þre edges used to control the Þre. Some examples of existing
control lines include; streams, lakes, ponds, rock slides, areas of sparse fuels, roads,
canals or previously burned (cold) Þreline.
Fireline refers to any cleared strips or portion of a control line from which ßammable
material has been removed by scraping or digging down to mineral soil. A Þreline is
constructed for two purposes: to create a “safe strip” from which to start burning out to
remove fuels between the Þreline and advancing Þre; and to isolate the burned area
from the unburned area. The goal is to create a gap in the ßammable materials which
prevents the Þre from continuing to spread. Fireline can be constructed using hand
tools or mechanized equipment.

Illustration 3.1 Fireline construction - Separating fuels down to mineral soil
Any control line must be commenced at an anchor point. This is an existing area of low
fuel (i.e. a road or track, rocky area, substantial stream or already burnt ground) that
will prevent the Þre burning around the end of the constructed control line. The anchor
point should also provide a safety zone for ÞreÞghters in the event of a signiÞcant
increase in Þre intensity.
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Basic Þreline construction technique: 3 - 8 ÞreÞghters work as a team to:
Step
1
2
3
4
5
6

Action
Cut the vegetation at ground level.
Move cut vegetation away from the Þre edge.
Scrape away surface fuels.
Cut into the duff layer.
Remove duff fuels.
Expose to mineral soil.

Constructing Þreline in a team
When working as part of a team to construct Þreline each person in the team either
cuts, digs or scrapes vegetation or other fuel away to dig a line down to mineral soil
(see illustration 3.2).

Illustration 3.2 Fireline construction using hand tools
Often different tools are used in different parts of the operation. Initially a rough path
will be cleared with small trees, bushes and branches cut back. Then the actual Þreline
will be made down to mineral soil. Material should be scraped away from the edge of
the Þreline nearest the Þre.
Sometimes a chainsaw is used to cut down trees and clear vegetation. Only people
who have been speciÞcally trained and achieved the necessary qualiÞcations should
use a chainsaw. When working near a chainsaw a minimum safe working distance of 2
tree lengths should be maintained when trees are being cut down and 5 metres when
the chainsaw is being used to cut material close to the ground.
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The last person in the team must check that the Þreline has been constructed properly.
The line should then be patrolled to make sure that the Þre does not cross it. Good
communications with your co-worker (“buddy system”), supervisor and other team
members is necessary at all times.
You need to dig down and break the continuity of the sub-surface fuels. Normally the
main surface Þre will hit the control line Þrst. However, you must make sure that you
have dug down through any roots or other organic matter to mineral soil, preventing
any smouldering ground Þres crossing the control line.

Illustration 3.3 Fireline construction - Cut / separate fuels and smouldering Þre
Fireline width
Anything that affects how a Þre burns must be considered in determining the width of
line needed to hold or control the Þre. The hotter or faster the Þre burns, the wider the
control line must be. There are six factors that determine the width of the Þreline:
• Fuel - The type of fuel, its height, density, size and condition will dictate Þreline
width.
• Slope or topography - When a Þreline is to be built above a Þre burning on a
slope, the steeper the slope the wider the line must be. This is because the Þre
usually burns faster and more intensely on steeper slopes. When a Þreline is
to be built below a Þre burning on a slope, the width of the line is not dictated
by the slope, but rather by the need for trenching. The steeper the slope, the
deeper and wider the trench must be. Trenching is necessary to prevent rolling
burning material from crossing the Þreline.
• Weather conditions - Weather conditions affect the intensity of the Þre. The
hotter the Þre is burning, the wider the line should be.
• Part of the Þre to be controlled - A Þre burns hottest, with a longer ßame
length, on the head of the Þre. The ßanks generally burn with less intensity.
This dictates wider Þreline on the head.
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• Size of Þre being controlled - The amount of heat generated by a large Þre has
a bearing on the width of the line necessary to control the Þre. The larger the
Þre, the wider the line.
• Possibility of cooling - The width of the Þreline can be reduced if water is
available for cooling the fuels.
Table 4: Guidelines for width of Þreline

Illustration 3.4: Control line width
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Illustration EF2 1.15a Smouldering ground Þre hazard
Mop-up
The principle behind mopping up operations is to cool and extinguish the Þre as
quickly as possible. This is hard, dirty but important work. All 3 methods of breaking
the Þre triangle are used: separating the heat from the fuel, cooling the fuels, and
smothering to remove oxygen. Improvements to the Þreline can also be useful.
Working inwards from the Þreline using digging, scraping, cutting, spraying and
smothering tools:
• Clearing any remaining fuels from the Þreline: removing dead wood,
partially burnt grasses and shrubs and any nearby vegetation.
• Checking the Þreline to make sure it is not crossed by roots.
• Removing any fuels remaining near the Þreline by allowing them to burn
out or igniting them and burning them out.
• Extinguishing hotspots near the Þreline.
• Cutting down high smouldering embers
• Moving smouldering material from the Þreline onto burnt ground
• Digging out and breaking up smouldering embers and ground Þres. Then
cooling the embers down with water or smothering them with soil
• Checking logs, stumps, roots, for Þre below, inside, or underneath the
bark
• Digging down to mineral soil around hotspots to isolate them from other
fuels
• Using hand tools and water in combination to smother and cool
• Embed material on slopes so that it does note roll down across the
Þreline
• Check for heat before leaving the area
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Introduction:
These training materials support the EuroFire Level 2 competency standard EF6
Apply vegetation ignition techniques.
This document is for people who are required to use hand operated ignition equipment
for burning vegetation fuels. It is for situations where: the ignition operation is simple,
the level of risk, complexity and Þre behaviour is low and the operator is under direct
supervision.
Ignition techniques are likely to be a regulated activity. All national and local laws
relating to ignition techniques must be followed. In addition local landowners may need
to be consulted or give their approval before ignition takes place.
The training for this unit may be delivered through a combination of formal training,
mentoring and coaching. Self-learning should be restricted to knowledge and
understanding of the material and not practical application, which must only be carried
out under direct supervision.
The nominal/notional/guided learning hours for this unit is 20 - 30 hours.
EuroÞre is a pilot project. The training material will be evaluated as part of an on- going
process. A feedback form is included on the website www.euro-Þre.eu
The target audience for this material are the people who work in Þre services, farming,
forestry, game management, conservation, range land and recreation management
who have a role assisting with the management of vegetation Þres, either on a full or
part-time basis.
Relationship with EuroFire competency standards and risk management
Reference to the EuroFire competency standards should be made to understand the
full range of expected learning outcomes. The sections of the standards are: unit title,
element title(s), about this unit, key words and phrases, what you must be able to do,
this element covers, and what you must know and understand.
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Ignition is a dry Þre Þghting technique. It extinguishes a Þre by burning and removing
fuels. Fires lit for this purpose must be maintained within the threshold of control. i.e.
the Þre behaviour in terms of ßame length, rate of spread and Þre intensity must be low
enough for suppression teams to cope with.
The pattern of ignition, the Þring plan, can be designed to achieve the desired Þre
behaviour. Often these are categorised into either low intensity Þres or high intensity
Þres. This is often by reducing or increasing the inßuence of: fuels, wind, slope or
aspect on Þre intensity and rate of spread.
1. Prepare ignition devices and ancillary equipment for use at vegetation Þres
Ignition Devices:
These are tools that are used to light Þre, either for burning out, backburning,
backÞring or prescribed burning. Each tool has advantages and disadvantages.
Diesel Burner

Illustration 1.1 Diesel burner
The diesel wick device is a simple tool. It consists of two main parts:
Burner
Tank

Where diesel fuel ßows through a wick and burns at the tip
A metal cylinder with handle and Þller cap

The fuel that this device uses is diesel. The device produces a low ßame that is
suitable for spot ignition in dry fuels. The device should be fuelled in an upright position
with a funnel or spout and any spillage wiped off before use. Direct heat on the tank or
spare diesel container should be avoided.
Drip Torch

Illustration 1.2 Drip Torch
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Gas Burner

Illustration 1.3 Gas burner
The LPG pressurised gas burner consists of three main parts:
Spout

Metal tube with ring at end to direct burning gases

Sparker

Ignition device

Gas bottle

Container of pressurised LPG gas

The gas burner is considered to be a clean device that is useful for spot ignition.
However care is required not to allow the container to be damaged, punctured or
heated and manufacturer’s instructions must be followed at all times.
Transport and storage of ignition devices and spare fuel:
1. Drip torchs must have all vents and fuel valves turned off and ignition wick
extinguished.
2. Drip torchs and diesel wick devices should be stored and transported in an
upright position to avoid spillage.
3. Gas burners and gas bottles should be secured in a safe position before
transport and empty gas containers should be disposed of safely and
according to manufacturer’s instructions.
4. Fuel containers must be designed and approved for use with petrol or diesel.
They should be in sound condition, clearly labelled and have securely Þtting
caps.
5. Store fuel some distance away from the Þre to avoid vapour ignition. Select a
site shaded from direct sunlight and away from watercourses and drains.
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The ßame lengths that different Þre suppression tools and techniques can normally
cope with are:
Table 2. Relationship between Þre danger, ßame length and tactical signiÞcance.

0 – 0.5
0.5 – 1.5
1.5 – 2.5
2.5 – 3.5

3.5 – 8

8m+

Fires generally self extinguish
Fire intensity low
Hand tools can be used in direct attack to control the Þre
Fire too intense for direct attack with hand tools
Pumped water or bulldozers may be needed
Flanking / parallel attack recommended
Fire too intense for direct attack from control line
Helicopters & Þxed wing aircraft drops may be needed
Flanking / parallel attack depending on local ßame length
Very intense Þre
Backburning and backÞring may knockdown the head Þre
Flanking / parallel and indirect attack recommended
depending on local ßame length
Extreme Þre behaviour
Defensive strategies recommended

*NB the highlighted section indicates the range of Þre danger that ignition techniques
are sometimes used in.
These thresholds of control, along with the total resources available, need to be
considered before permission to ignite is given.
To consider the locations that ignition is used a look at the shape of a typical Þre is
useful:

Illustration 2.1 Vegetation Þre shape
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Ignition techniques
The types of ignition techniques that are used to achieve the desired Þre behaviour
include: backing, ßanking, point, strip, and strip head Þre. Ignition techniques operate
at two levels. First is the application of the technique on its own and second as part of
a team or implementing an ignition pattern.
The start of the process and throughout any ignition operation is a continuous
evaluation of the factors that are going to affect Þre behaviour on a site, especially
wind, slope, fuels and aspect. Are these factors supporting likely Þre behaviour,
sometimes known as being in alignment, or are they reducing Þre behaviour? Are
these factors going to change as the Þre progresses or are they going to stay the
same?
Each ignition needs to create and maintain the desired Þre behaviour in terms of Þre
intensity and Þre severity. In other words the acceptable rate of spread, ßame length
and fuel consumption. Each ignition can inßuence this by either:
• Lighting down or up the slope
• Lighting against or with the wind
• Lighting many small Þres or fewer larger Þres
• Lighting on a cool aspect or on a hotter aspect.
The ignition tools that are chosen in each case and the pattern of ignition used will
inßuence how long it takes to burn-out the area chosen and what Þre intensity will occur.
Backing Fire
Backing Þre’s are lit either against the wind, downslope or a combination of both. In
this way rate of spread and ßame lengths are reduced. With the removal of the
inßuences of wind and slope the Þre can be said to be out of alignment with the main
factors that support Þre behaviour. Low intensity Þres can be expected.

Illustration 2.2 Single ignition backing Þre

Illustration 2.3 Team ignition backing Þre
Flanking Þre
Flanking Þres are either lit upwind or against the slope allowing the Þre to spread
laterally, or across the slope. Rate of spread and ßame length will be slightly higher
than with a backing Þre in a similar situation as the factors that support Þre behaviour
are more in alignment. Low to moderate Þre intensity can be expected.

Illustration 2.4 Single ignition ßanking Þre

Illustration 2.5 Team ignition ßanking Þre
Point Ignition
In the initial period of Þre spread, from an ignition point, Þre intensities tend to be low.
Multiple point ignition in a grid pattern can be used to reduce Þre intensities.
However, where two Þres join the combined convection columns reinforce each other
and increase Þre intensity, including the generation of embers and potentially spot
Þres. This is known as the junction effect. Care over spacing is required to avoid
excessive Þre intensities and spotting from the junction effect. It is best to ignite fewer
points than too many.

Illustration 2.6 Ignition from a single point

Illustration 2.7 Grid pattern ignition
Strip Ignition
Strip ignition is where narrow strips of fuel are ignited across the wind or slope
allowing short Þre runs, as headÞres. As a headÞre gets wider, especially if supported
by wind or slope, ßame length and rate of spread become greater. Fire intensity is also
controlled by the width of the strip being lit. The wider the ignition line is the quicker the
Þre will speed up.

Illustration 2.8: Strip ignition
With strip ignition, even over short distances, some of the factors supporting Þre
behaviour will be in alignment and are likely to create higher Þre intensities. Care is
required with this technique.

Illustration 2.9 Team strip ignition
Strip HeadÞre Ignition
Strip Head Fire ignition is where a line of fuels are lit and the Þre is allowed to burn with
the wind or slope. It is used in poor burning conditions or to get high Þre intensities in
good burning conditions. Operation often started with creation of a Þrebreak at
downwind end of plot using backing Þre. This technique has the highest risk of the Þre
escaping.
WIND DIRECTION /
UPSLOPE

Illustration 2.10: Team strip headÞre ignition

Differences between Point Ignition and Strip HeadÞre Ignition
Achieving the desired Þre behaviour is dependent on choosing both the right place to
ignite and the type and pattern of ignition.
The differences in Þre behaviour typically found in a point ignition compared to a strip
headÞre ignition illustrate these differences well.
The desired Þre behaviour, be it low, moderate or high Þre intensity, fast moving or
slow moving will determine the amount of backing, ßanking and headÞre that is
wanted.
Ignition in parallel attack – burning out
Where there is a moderate Þre and ßame lengths are greater than 3 metres direct
attack becomes difÞcult. Parallel attack from a control line a short distance from the
edge of the Þre is required.
Most methods of creating secure control lines are relatively slow and the wider the line
needs to be, the slower the rate of construction will be. However you can ignite a
ßanking or backing Þre, with low ßame lengths, against a narrow control line. This
speeds up line construction. The fuel is removed between the control line and the Þre.
This technique is known as burning out. It is often carried out as part of a parallel
attack strategy.

Illustration 2.11: Burning out in parallel attack
The main purpose of burning out is to remove fuels between the Þre and the Þreline. It
can also reduce mop-up time, incorporate spot Þres into the Þre perimeter, and widen
Þreline. Burning out is sometimes used to create a safety zone.
As with other Þre suppression techniques the safest way to approach a Þre is from the
back or from an anchor point. If either existing control lines or constructed control lines
are in place then burning out operations can start to widen the line. There must a
lookout to observe the Þre as it approaches and people patrolling and looking out for
spot Þres outside the control lines.

Ignition in indirect attack – backburning and backÞring
If a Þre is spreading rapidly and is burning intensely with big ßames it will be too
dangerous to approach directly. Also a Þre in a remote area may be allowed to burn
some ground while the best location is chosen to try and stop it. In these cases indirect
attack, a safe distance away from the edge of the Þre is often the best method.
Backburning:
The incident commander or the supervisor in charge will estimate the rate of spread of
the main Þre and choose a location to start from. The location chosen must give the
team enough time to complete the backburning operation.
Ignition should start at the anchor point or part of the control line the fuel. The Þre is
then lit along the control line. The fuel between the control line and the Þre is gradually
burned out, usually with a low intensity backing Þre. Further ignition runs may be made
between the Þrst ignition line and the Þre to speed up the operation.
At all times all ignition personnel must have access to escape routes and safety zones.
Also Þres must not be ignited upwind or below other members of an ignition crew.

Illustration 2.12 Backburning
BackÞring:
Similar to a backburn operation except that a Þre is ignited in front of the main Þre so
that the indrafts of air from the main Þre push the backÞre towards the main Þre. This
can reduce the fuel available to the main Þre under controlled circumstances. This
tactic has to be well timed and coordinated with other operations on the Þre.
BackÞring is often a high risk operation. It can be dangerous if carried out in the wrong
conditions and without regards for the overall Þre situation. Therefore this operation
can only be conducted under the supervision of a responsible person.

Illustration 2.13 BackÞring
The person in charge of the Þre must give approval for the use of ignition techniques
for all Þres and the operation must be carried out under direct supervision.
Prescribed burning
Prescribed burning is the planned application of Þre under prescribed environmental
conditions and within deÞned boundaries, to achieve resource management
objectives. The range of objectives includes:
•
•
•
•
•
•
•
•
•
•
•

Create Þrebreaks
Reduce fuel loads
Improve habitat for wildlife
Break-in new agricultural land
Improve grazing
Remove surface vegetation and the top litter layer to aid the natural
regeneration of trees or shrubs.
Remove branches and other slash, post tree-felling and prior to re-planting
Provide a natural fertilization of the ground
Maintain open cultural landscapes
Preserve examples of culturally important agricultural systems
Support Þre research

Expected Þre behaviour and intensity will be manipulated to meet the land
management objectives. As with other ignition techniques the desired Þre behaviour
can be achieved by choosing to decrease or increase the factors inßuencing Þre
behaviour, as well as various Þre ignition patterns. In general, this will result in
following main categories of burning:
Low Intensity Burns:
Normally desirable where the objective is to consume some portion of surface fuel,
and have little damage to middle and over storey vegetation. Such burns are
appropriate to hazard reduction programmes and some ecological objectives where
only lower level fuels and vegetation need to be modiÞed.
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Preface
In some regions of Europe rural settlements (villages, towns, scattered farmsteads)
and other rural assets (agricultural fields / crops, infrastructures and other values at
risk) are increasingly endangered by wildfires. This trend is driven by the
consequences of land-use change, regional climate change and particularly by the
rural exodus, which has resulted in the weakening of rural work force and selfprotection ability, and increasing wildfire hazard on abandoned lands.
Vice-versa, increasing industrialization and concentration of populations in some
areas exert a high pressure on natural resources for land use change, which is
reflected by the high frequency of arson and ‘unknown’-cause fires in the wildlands.
The intermix of human settlements with natural ecosystems and the fires burning at
the interface between wildlands and rural settlements in many places create severe
problems, which have become a major issue of political debate and confrontation.
Recent major wildfire disasters in Europe reveal that government authorities and civil
society, notably rural communities, are not sufficiently prepared to prevent and
reduce the risk of wildfires, to defend rural communities and rural assets at risk, and
to protect human health and altogether human security against the adverse direct
and indirect impacts and consequences of wildfires.
Guidelines are needed that will provide information to local inhabitants (farmers,
community leaders, local fire service units, volunteer firefighters and village defence
committees) with state-of-the-art information on wildfire damage prevention
measures, and pragmatic measures for the defence of settlements and rural assets
threatened by wildfires. With such guidelines local communities will be capacitated to
apply all fire safety regulations for protecting the structures of the community
(clearing vegetation, provide extra sources of water, application of appropriate
building codes and use of appropriate materials, etc.) and for the protection of rural
populations against the adverse effects of vegetation fire smoke pollution on human
health and security. Also, the problem of fires burning on terrain altered by human
activities, such as fires affecting dispersed, sometimes abandoned structures, waste
deposits / garbage dumps and otherwise contaminated lands, needs to be addressed
due to the highly toxic emissions generated by co-burning of natural vegetation and
technical / chemical produce.
In addition, the threats arising from fires burning on territories contaminated by
unexploded ordnance (UXO) need to be addressed since some forest and non-forest
lands in Balkan region are contaminated by land mines and unexploded ordnance
(UXO) stemming from recent conflicts.

In order to enhance the capabilities of local rural communities to defend themselves
against wildfires a set of guidelines was developed in order to:
•

•

Provide a practical technical document designed as a support tool for the
protection of people and local rural communities in the Balkan region from
wildfires
Serve as a starting point and basis for the exchange of expertise and concepts
within the Council of Europe / UNECE member states to continuously expand
capacities in rural fire management.

The guidelines were prepared with the support from the European and
Mediterranean Major Hazards Agreement (EUR-OPA) set up by the Committee of
Ministers of the Council of Europe. The collaborating centers are the European
Forest Fire Center (Athens), the Global Fire Monitoring Center (Germany), the
Regional Southeast Europe / Caucasus Fire Monitoring Center (Skopje) and the
Eastern European Fire Monitoring Center (Kiev). Members of the UNECE/FAO Team
of Specialists on Forest Fire and the UNISDR Regional Eurasian and SE Europe /
Caucasus Wildland Fire Networks contributed to the development of the guidelines.
The guidelines are divided into three sections:
Part 1:

Guidelines for Municipality Leaders

Part 2:

Guidelines for Local Community and Population

Part 3:

Fire Management Training Materials for Rural Fire Services and Local
Communities based on the EuroFire Standards

In February 2013 the concept of the guidelines was tested in a field campaign on
Chios Island, Greece, organized by GFMC and Maria Tsakos Foundation. The aim of
the field campaign was to investigate the exposure, experiences and views of local
population before, during and after wildfires. The investigation involved interviews
with 118 local residents in areas affected by the large wildfire of August 2012. The
results of the field campaign can be obtained upon request directed to GFMC.
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Balkan Region

PART 1
GUIDELINES FOR LOCAL AUTHORITIES
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SECTION 1 - Background and Rationale
All over the Balkan Peninsula and the surrounding islands of the Aegean, Ionian and Adriatic
Seas, rural settlements (villages, towns, agricultural and livestock farms) and other rural
assets (agricultural fields and crops, infrastructures and other values at risk) are increasingly
endangered by wildfires. This increasing wildfire threat is a consequence of:
•

Internal immigration of rural population to urban centers, which resulted in the
decrease of the rural work force and, consequently, self-protection ability against
wildfires

•

Land use changes from the abandonment of agricultural and grazing lands which
resulted to the encroachment of natural vegetation (shrubs, trees, etc) and high
natural fuel accumulation

•

Less intensive forest management practices (logging, resin collection, road
construction, etc) and decreased firewood collection from forested lands, as a result
of rural population reduction and economic decisions

•

Regional climate change characterized by higher summer temperatures, prolonged
drought episodes and rainfall reduction throughout the year.

The urbanization of large parts of the rural populations and the industry concentration around
urban centers created a keen demand for housing and industrial development sites and,
consequently, increased pressure for land use change of areas covered with natural
vegetation at the rural – urban interface. This trend was reflected by an increased frequency
of arson fires in these areas.
The intermix of human settlements with natural ecosystems and the fires burning at the
interface between wildlands and rural settlements and, in some cases, also in the peri-urban
zone of larger cities in many places create severe problems, which have become a major
issue of political debate and confrontation.
Recent major wildfire disasters in the Balkan Region reveal that government authorities and
civil society, notably rural communities, are not sufficiently prepared to prevent and reduce
the risk of wildfires, to defend rural communities and rural assets at risk, and to protect
human health and altogether human security against the adverse direct and indirect impacts
and consequences of wildfires.
These Guidelines provide information to local community leaders, local fire service units,
volunteer firefighters and village defense committees about the necessity of collaboration
with local inhabitants to develop efficient measures in
•

Wildfire prevention

•

Preparedness for a wildfire emergency situation, including a large wildfire incidents

•

Protection of settlements and rural assets threatened by wildfires.

Heads of Local Communities (Mayors or Heads of Local Administrations) and the Heads of
Public Services at Municipality or County levels, need to promptly inform the inhabitants of
local communities, living in villages and dispersed agricultural farms, about the threats of
wildfires and how to protect themselves and their property.
These guidelines aim to inform and enable local community members to put in effect basic
fire safety regulations for protecting their properties and, most importantly, their families
against direct and indirect effects (e.g., consequences of fire smoke pollution on the health
and security of people and firefighters) of wildfires.
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The problem of wildfires burning on natural lands that are used as waste disposal sites or
they are contaminated by industrial waste needs to be addressed due to the highly toxic
emissions that are produced by the simultaneous burning of natural vegetation and chemical
by - products.
In addition, the threats arising from fires burning on territories contaminated by unexploded
ordnance (UXO) need to be addressed since some forest and non-forest lands in the Balkan
Region are still contaminated by land mines and UXO stemming from historic and recent
armed conflicts.
Along with these Guidelines a second set of illustrated materials is provided to be distributed
to the individual owners of houses or farms and to rural businesses. With these illustrated
materials local inhabitants will be made aware of the threats of wildfires to the security and
health of their families, threats to private property and to public infrastructures, and will learn
how to reduce or mitigate these potential threats.
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SECTION 2 – Some Facts about Wildfire Threats
2.1

Wildfire Threats to Society

Many homes, structures and other rural assets, such as machinery and crops, are
interspersed within forests, natural rangelands, agricultural lands and pastures. Thus, there
are many different zones of interaction between potentially flammable landscapes and the
assets of rural society. This zone of contact between natural landscapes and human
structures and assets increases the risks of catastrophic wildfires threatening life, property
and infrastructure in thousands of communities across the Balkans. Fighting wildfires within
this zone can be complicated, costly and dangerous due to the perplexity of the situations
that are faced by the firefighters and civilians. Apart from the effects of wildfires on the
natural environment, the main wildfire threats to rural communities are:
•

Loss of life and adverse health effects due to heat and smoke

•

Loss of private and public property and assets

•

Damage and loss of agricultural products, productivity, and livestock

•

Destruction of forests

•

Negative impact on the tourism sector.

Apart from rural communities, wildfires are also threatening the fringes of towns and even
large cities.
Altogether direct and indirect impacts of wildfires on life and property of society and the
financial losses involved may be higher and highly disproportionate to the damages caused
to natural ecosystems, especially considering that many ecosystems in the Eastern
Mediterranean and Southeast European will naturally recover after fire.
Human casualties
Death or injury caused by wildfire is a risk for both firefighting personnel and citizens
•

The spread of wildfires is often very fast and unpredictable

•

People may become entrapped by the flames and suffer from direct burns

•

Fire smoke inhalation directly affects the human respiratory system. Thus, many
people could suffocate from smoke when they are fighting or trying to flee from a fire

•

Fires can lead to casualties among professional and volunteer firefighters because of
heat exhaustion, smoke inhalation and body stress during a wildfire situation

•

Heat exhaustion and stress, combined with the operation of firefighting vehicles and
other firefighting equipment can lead to accidents

•

Even minor injuries under these circumstances may result in loss of life.

The impacts of smoke pollution on human health effects may affect firefighters and people
nearby the fires, but also people living in areas far away from the fires. Smoke inhalation has
dangerous consequences to human health:
•

Smoke from wildfires is a complex mixture of gases and particles which are
dangerous to human health

•

Fire smoke inhalation can cause a number of acute, short-term or long-term health
effects

•

Symptoms range from headaches and stinging eyes and throat as a consequence of
short-term exposure to smoke, up to exhaustion accompanied by respiratory and
cardiac problems
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•

The negative effect of smoke inhalation is deteriorated if the victim is already
suffering from asthma, allergies or heart disease. In these cases smoke inhalation
can be fatal.

Special attention has to be given to fires burning on terrain where unexploded ammunition
(unexploded ordnance – UXO) and landmines stemming from previous armed conflicts still
exist. Such fires have repeatedly resulted in human fatalities and injuries (see Section 2.4).

Loss of property
Homes, farms and whole rural communities are threatened by wildfires in two ways:
•

Direct damage can occur when the flames or the radiant heat from the fire preheat
and ignite an adjacent structure

•

Flying embers can be transported by wind over great distances and be deposited on
rooftops or even inside houses, igniting a flammable part of the structure such as
furniture, curtains, etc.

An important factor significantly affecting the loss of property is the flammability of materials
from which the buildings are constructed:
•

In countries where countryside homes and farms are typically made of wood or
makeshift materials, the losses during wildfires often reach hundreds of structures
burned in a single fire event

•

In contrast, where the houses are made of non-flammable materials such as natural
rock, brick or concrete, the losses are much smaller.
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Economic impacts
Economic loss from wildfires includes both damage to private assets and public property.
Apart from the profound destruction of houses and infrastructures, the following major losses
have been recorded in the Balkan region:
•

The loss of annual agricultural crops due to wildfire can be very extensive, especially
when wildfires occur just before the harvesting period. As a matter of fact, sparks
produced from the harvesting machinery have been reported to ignite fires

•

The destruction of perennial cultivations such as olive groves, fruit tree plantations or
orchards with mastic trees are economically of greater importance because of the
time needed to recreate these orchards, a process that often requires several years

•

Smoke from large fires deposited to vineyards affects wine quality since it results to a
‘smoked flavour’ of the wine produced, thus reducing its quality and commercial
value. Furthermore, the effect of deposited ash on the soil maintains the problem for
a number of years

•

A special case is the destruction of greenhouses and other infrastructure (e.g.,
irrigation networks) that involve significant capital loss that is not easily recovered by
farmers; other losses include fences and agricultural outbuildings

•

Livestock losses may occur on open grazing lands, paddocks, corrals and stables

•

Telephone and electricity poles and wires can be damaged by wildfires, thus causing
failure of communications and energy supply. They are also costly to repair.
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Forest products losses
Significant economic damages in forests include the loss of forest products, e.g.:
•

Timber: The extent of damage depends on the type (surface, crown, mixed) and the
severity of the fire, the stand and tree characteristics of the burned forest areas and
their intended uses (poles, lumber, chips for particleboard production, etc)

•

Firewood or raw materials for renewable energy (pellets)

•

Non-wood forest products such as resin, seeds, herbal / medicinal plants.
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Tourism
Wildfires often have detrimental and costly effects on local tourism. Evacuations of tourists
from camping grounds or other accommodations are dangerous and costly. The negative
image broadcasted from tourism areas affected or visibly endangered by fire usually result in
cancellation of short term reservations. The effects of wildfires on scenic recreation areas are
often detrimental and may last for several years. Thus, it is in the highest interest of local
authorities to take all precautionary measures to secure the safety of visitors and to avoid
long-term losses of income in the fire-affected touristic areas.
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Losses of non-market forest values
Local communities and municipalities have an important ethical obligation to contribute to the
protection of common global assets such as biodiversity and carbon sequestration:
•

Biodiversity: Wildfires often cause serious loss of biodiversity, especially in firesensitive ecosystems

•

Loss of carbon: Current international policies foster carbon sequestration by forests in
an effort to combat the greenhouse effect. They provide motives for countries to
increase their forest area cover, including monetary subsidy according to the Kyoto
Protocol. Forest fires release carbon in the atmosphere primarily in the form of carbon
dioxide and this translates directly into monetary losses.

Other secondary impacts
Significant secondary impacts of wildfires are caused by the destruction of the surface
vegetation cover and duff layer, which are important for soil protection against erosion,
especially in mountain regions. Severe wildfires which deplete the soil from protecting
vegetation cover may result in:
•

Increased erosion and thus loss of fertile and productive soil

•

Landslides or mudslides which threaten structures and infrastructures (including
roads) and even human lives

•

Development of rapid floods (flash floods), which are most dangerous for settlements
and human safety.

Other secondary impacts result from the burning of structures, infrastructures and “heritages
of industrialization”, i.e. garbage dumps and other uncontrolled disposal of industrial waste
disposal sites. Structures, businesses and garbage dumps contain household waste, electric
appliances, synthetic and industrial fabricated materials, including batteries, and eventually
radioactive materials. The combustion of these materials generates substantial amounts of
air pollutants that are extremely hazardous to human health.
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2.2

Wildfires Causes

According to statistical data more than 98 percent of all wildfires in the Balkan region are
caused by human activities. Most wildfires result from negligence and the use of fire as a tool
in agricultural practices. Very often agricultural burning practices are considered as tradition,
but nowadays in most countries of the region such burning is against the law. The examples
of wildfire causes below include other fire uses and sources, which are also very common in
the region.
In the following, advice is given to local community administrations on how to reduce
the occurrence or consequences of fires caused by people.
Agricultural burning
The use of fire in the agricultural sector is common practice all over Southeast and East
Europe. Fire is mainly used for:
•

Clearing agricultural cultivations from harvest or pruning residues and stubble burning

•

Improving the quality of pasture lands.

Very often these fires are not properly attended. Despite agricultural burning in most
countries is illegal, nonetheless many farmers start fires and immediately leave the scene in
order not to be arrested by the police. This is one of the main reasons why these intentional
burnings often get out of control and spread to forests and settlements.
Local round-table discussions should be regularly held at community level in order to
inform local land users and property owners about the legal situation of fire use; the risks
involved when burning illegally, or when not obeying laws and regulations; Guidelines should
be proposed to replace traditional burning by other methods that will reach the same goals
(clearing agricultural fields, improving pasture) in a more safe manner.
Garbage dumps and other waste disposal sites
Garbage dumps constitute a significant source of wildfires spreading from:
•

Spontaneous combustion of fermenting waste that produces methane

•

Garbage is often set afire to reduce its volume and extent of the waste disposal sites

•

Household waste and garden waste burned in communities where there is no
communal waste disposal service, due to lack of alternatives.

The management or closure of open garbage dumps and landfills must receive high
priority in order to meet legal and environmental regulations, including the prevention of selfignition or ignition by local people.
Local round-table discussions should be regularly held at community level to inform
local residents that garbage burning on private property is illegal because it involves a high
risk of wildfires and also produces toxic air pollutants.
Road and railway traffic, agricultural and forestry machinery
Road and railway traffic are significant sources of wildfire ignitions. Sparks from the brakes of
trains, or the heat of vehicle exhaust systems and catalytic converters can ignite dry fuel.
Agricultural and forest machinery are in close contact with the combustible materials and
constitute an important ignition source. Discarded cigarette butts are a very common source
of ignitions along roads.
Local authorities in cooperation with government agencies or private companies should
collaborate to reduce combustible materials along roads and railroad tracks in order to
decrease the ignition potential. This would require regular employment of local workers to
clear dry vegetation, prune trees and create open, accessible buffer zones with fewer trees,
shrubs or grass layes. Railroad companies should be held responsible if they do not apply
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technically adequate measures such as spark arrestors at the exhaust pipes of engines, or
appropriate materials for the brakes, in order to minimize the production of sparks.
Electric power lines
Electric power lines are a common cause of wildfires. Strong winds can cause electric arcs
and short circuits between swaying electric lines, thus causing the creation of sparks that
may ignite fine, dry fuels when they fall on the ground. Inadequately cleaned and maintained
insulators may also cause the production of arcs on humid days. Power lines fallen by strong
winds or due to poor maintenance of poles may also produce sparks. Fires under such windy
conditions can spread and become large very quickly.
It is absolutely necessary to clear the vegetation immediately underneath and at a strip
of at least 10 m across the electric power lines. Although this task is an obligation of the
Electric company, nevertheless local authorities should seek cooperation with the company
in order regularly check and maintain the power line strips free of vegetation.
Arson
Arson is a major cause of wildfires in the Balkans. Fires are sometimes set to hide illegal
forest logging, to conceal illegal cultivation of drug crops, or to create burned forests in which
normally trees cannot be harvested, but post-fire salvage logging would be permitted. In
some cases wildfires are set on purpose in order to clear forests and other natural
vegetation, thus enhancing encroachment on burned public forest areas for subsequent landuse change (housing development, agriculture, etc).
Local round-table discussions at community level should be conducted to inform land
owners that encroachment and subsequent land use change of public burned forest lands is
illegal even though the forest vegetation has been destroyed in these areas.
2.3

Factors that affect Wildfire Behaviour

There are three main factors that influence fire behaviour: The amount and characteristics of
combustible vegetation materials, weather and topography.
Combustible vegetation materials
Organic fuels – live (green) or dead – are flammable and carry wildfires:
•

Forests: Leaves, needles, twigs of trees and herbaceous vegetation and duff and
litter on the forest floor

•

Agricultural and pasture areas: Agricultural residue, stubble, dry and unpalatable
grass, and encroaching shrubs and trees.

There are certain parameters of combustible organic materials that determine how fire
behaves:
•

Size of fuel particles: Small leaves, twigs and grass burning more easily

•

Moisture content: The moisture content or dryness of the combustible organic
materials is determined by
-

Air temperature: High temperatures speed up the drying and flammability of
organic materials. Less energy is required to bring these materials to ignition
temperature

-

Air relative humidity: Decreasing relative humidity contributes to drying and
increased flammability of dead organic materials

-

Time since last rainfall and the amount of rain received: This determines the
moisture content and the drying rate of the fuel.
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Weather
Weather is perhaps the dominant factor that affects forest fire behaviour. Besides air
temperature and relative humidity, wind is the most important factor influencing the spread of
a wildfire:
•

Wind speed has a strong influence on the intensity of a fire, the speed at which it
spreads and its shape. Wind may also lift burning embers, such as bark, and carry
them in front of the main fire, resulting in spot fires. The stronger the wind the faster a
fire will spread

•

Wind direction /change in direction is very critical for assessing the behaviour of a
wildfire and deciding the appropriate fire suppression method or evacuation
procedure. Human lives and property losses to wildfire mainly result from sudden and
unexpected changes in wind direction. Changes in wind direction will cause shifts of
the fire front. These shifts are dangerous if they occur suddenly and unexpectedly,
and can convert relatively sedated fire flanks to active fire fronts, suddenly.
Firefighters and community leaders therefore need a constant update of reliable
weather forecasts regarding wind shifts.

Topography
The third major factor that influences the risk and spread of wildfires is topography,
especially in mountain regions:
•

Slope: Wildfires spreading uphill will move faster than fires spreading downhill. While
fires advancing downhill are spreading slowly and can be controlled easily, fires
advancing uphill are burning very fast and are usually difficult to control. Uphill
burning fires are the most important cause of accidents and fatalities

•

Aspect: Southerly and westerly aspects receive more sun and are warmer and drier
than northerly and easterly aspects. Fires burning on these sunny slopes will advance
much faster than on northern and eastern slopes because the fuels are drier.

In conjunction with the preparation of a development of a “Community Fire Protection
Plan” (see Section 3.2), local authorities in mountain regions with buildings or villages on
mountain ridges, slopes and valleys, should be aware of the danger to human lives and
property in such locations.
2.4

Special Concerns: Fires burning on Contaminated Lands

In many countries of the Balkan Region there are areas of forests and other lands that are
contaminated by various types of industrial, chemical and radioactive pollutants or by the
remnants of armed conflicts such as unexploded ammunition (UCO) and land mines.
Wildfires occurring in such areas may result in collateral damages such as chemical and
radioactive air pollution and explosions.
Fire prevention or suppression activities in such terrain are highly hazardous and require
specialized expertise and equipment. Local people living inside or at the fringes of such
contaminated areas must receive special instructions on how to deal with these risks.
Areas contaminated by UXO and land mines should be mapped as Red Zones in which
mechanical fire prevention measures and firefighting on the ground must be restricted and
can be conducted only by specifically trained personnel with appropriate equipment.
Community administrations and local fire services are responsible to mark these dangerous
areas with visible, unambiguous marks.
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SECTION 3 –Wildfire Preparedness
Guidance is necessary for rural communities in order to be prepared for defending their
homes, farmsteads and villages against wildfires. Good preparedness will enhance the
resistance of a community to wildfire and will also facilitate the work of firefighters when they
are called for fire suppression. Wildfire preparedness includes:
•

Consultation with local experts and authorities responsible for fire management in
forests, agricultural lands, nature reserves, national parks and natural / cultural
heritage sites

•

Development of a Community Fire Management Plan

•

Efforts by individuals to reduce the fire risk in their own properties.

3.1

Convene stakeholders and decision makers
In the beginning of the planning process a core team should be formed made up of
•

Representatives from the local government and administration, local fire authority,
and state agencies responsible for forest management and agriculture

•

Local representatives of the villages (to be identified and actively engaged)

•

Other interested organizations and stakeholders (to be encouraged to participate).

3.2

Community Fire Protection Plan

Considering the factors influencing fire behaviour, as described in Section 2, it is
important to first identify the wildfire risk that the community may be exposed to.
Development of a “Community Fire Protection Plan” involves several steps with different
objectives:
•

Direct participation of local residents: Involvement of the local population in the
development of a Community Fire Protection Plan will create awareness about the
wildfire risk, will stimulate active participation and is likely to lead house and land
owners to assume responsibility and prepare and defend their property against
wildfires

•

Analysis of past fire history: Study of past fire occurrence, causes and damages in
the community and surrounding areas will lead to useful conclusions of what to do
and what to avoid in advance and during a wildfire

•

Risk assessment: Identification of local areas of high wildfire risk within the
community will allow to prioritize measures to be taken for fire prevention and
preparedness.

Fire history and fire season
Consulting historical records and narratives of past fires can allow a broad evaluation of
•

How often and at what time of the year have fires occurred in the region

•

Typical size of fires

•

Main types of vegetation burned

•

Causes of past fires.

This information will help to plan targeted hazard-reduction measures both geographically
and seasonally.
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Preparation of a Community Fire Protection Plan
The preparation of a fire management plan at community level should involve active
participation of land owners / land users concerned, and the people living at the fringes of
villages or settlements at the interface with the surrounding forest, brush lands and
agricultural lands. Other interested organizations and stakeholders should also be
encouraged to participate.
The basis for a Community Fire Protection Plan is the development of a Fire
Management Map. One methodology to develop such a map is a Transect Walk during
which a fire management specialist, the local community leaders and residents will collect
information in the field. At the Transect Walk the fire hazards and fire sensitive zones along
with the topography of the terrain will be assessed.
The following information should be included in the map:
•

Description of vegetation characteristics: The map should describe the type of
combustible materials during the fire season, e.g., grass and bush on open pastures,
agricultural residues, forests, but also the flammable materials within or at the edge
of tree orchards. Visiting the forests and rangelands that surround the community
during a Transect Walk will give an idea about the kind of vegetation that is
prevalent. Consultation with local land managers such as local foresters and
landscape planners will help to understand the vegetation patterns of the region,
such as how quickly the fine vegetation grows and dies off and in which period this
process takes place

•

Community-Vegetation Interface: An assessment of houses, stables, barns,
paddocks and other assets at fire risk should consider their proximity to flammable
vegetation. Individual property and land owners should be made aware that they are
responsible for protecting their own individual properties by taking fire prevention
measures. The local government or administration will determine the scale of the
wildfire risk of the whole community and will also identify the risks and possible
limitations of future development in vegetated landscapes

•

Terrain: If the village or individual farmsteads or summer houses are located in an
area of steep terrain, the threats arising from wildfire are much higher. This is
particularly the case for structures built on ridges, steep slopes or in steep gullies.
These areas may be particularly hazardous because of the high intensity of fires
burning uphill. Furthermore, in such terrain there may be limited access for fire
services, or limited to no escape routes

•

Road Conditions: Areas with few, narrow roads may be considered as being at
higher risk in the event of a wildfire because a simple fallen tree may seriously hinder
the ability of residents to escape or the ability of firefighting forces to access the fire
for suppression purposes. Also, rarely used roads may become vital transport routes
in the case of wildfire. The condition of such roads should be considered, particularly
during the period just before the fire season.

This baseline map will then display the wildfire risk of
•

The type of vegetation cover

•

Forest and agricultural areas at risk for large-scale fire damage

•

Individual houses / farmsteads scattered within the rural landscape

•

Residential areas at the community’s interface with rural vegetation

•

Other critical infrastructure

•

Areas contaminated by unexploded ordnance, land mines, or landfills.
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While the development of this map through an active participatory process with local
residents will be the base for prevention and preparedness planning, the map may also be
used by the fire services during fire suppression. The map could help the firefighters to
identify the risks during firefighting.
Evaluation with all stakeholders: Development of agreement on priorities
Community leaders should use the Community Fire Protection Plan to facilitate a
collaborative community discussion that leads to the identification of local priorities for
reducing combustible materials, the ignitability of structures, and other issues of interest,
such as improving fire response capability.
After the finalization of the
community and other involved
organization must have a copy of
the fire season. It is even better
development of the Plan.
3.3

protection plan, the results will be communicated to the
parties and interested organizations. The firefighting
the current Community Fire Protection Plan in advance of
if a representative of the organization participates in the

Realization of Wildfire Prevention and Preparedness at Community Level

When implementing the Community Fire Protection Plan some of the actions for Wildfire
Prevention and Preparedness at Community Level need to be coordinated by the local
government. Local government is also responsible to provide advice and guidance to local
individual residents and facilitate measures for the protection of private property by the
owners. Such work should be done at times of the year when wildfire risk is low.
The detailed technical instructions for private property owners are provided in a separate
Guidelines booklet. Thus, the following technical and organizational measures in fire
prevention and preparedness for a wildfire situation are those that the local community
administration has to take responsibility.
Creation of Fire Buffer Zones
Increasing the distance between flammable vegetation and property assets will result in
decreasing the risk of their ignition during wildfires. Creation of Fire Buffer Zones in which
vegetation and easily ignitable combustible materials are reduced or removed, reduces the
intensity of an approaching wildfire (reduction of flame length and radiant heat) and,
eventually, slows down or even stops the spread of the fire. On such cleared buffer zones is
easier to fight fires and also to facilitate access to people in distress (e.g. for rescue and
evacuation).
Therefore, the following action must be considered, dependent on the type of
vegetation surrounding a village or an individual house or farm:
•

Perimeters of villages should be cleared of fine vegetation to a distance of 25 meters
to create Fire Buffer Zones on which flammable vegetation is largely removed or
reduced. Some trees may remain, but they should be widely spaced and pruned. All
dead plant material on the ground should be removed regularly

•

Isolated houses and structures should also be protected by a similar buffer zone, but
this is in the responsibility of the resident or owner

•

Gardens or vegetated spaces within the boundary of a residence or other asset
should be kept similarly clear by the resident or owner

•

Vacant plots within residential developments, in which often wild vegetation is
growing, must be cleared by the owner or by local government

•

Roads can be integrated and utilized as buffer zones by clearing combustible
vegetation to a distance of 5-10 meters on each side.
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Access roads
Access roads are necessary for firefighting and evacuation of local residents. In new
developments, it is advisable to plan for all homes or assets to be accessed from two
directions. This reduces the chance of residents becoming trapped by road barriers.
Furthermore, the following measures will improve the safety of firefighters and local people:
•

Roads of all sizes should be maintained to remain drivable and kept clear of
obstacles, such as fallen trees at all times. This will allow better access for
firefighters and more escape options for civilians in the event of a wildfire

•

Street names should be clearly and consistently signposted in order to reduce
confusion in potential fire suppression activities

•

House numbers should be clearly visible and consistently displayed for the same
reason

•

Parking should be forbidden on roundabouts or in narrow streets so that emergency
vehicles can get through

•

Trees growing alongside streets should not hinder the passage of emergency
vehicles in any way. This means they should be sufficiently set back from the road
and the branches should be pruned up to a height of 3-4 meters from the ground

•

Turn-around points should be constructed at regular intervals on narrow roads to
allow two fire engines to pass. This is in order to avoid the need for long and
complicated reversing maneuvers – an operation that can be dangerous in the case
of wildfire

•

Fire hydrants should be designed into new developments and extend as far as
possible along major roads beyond village boundaries. This will allow for faster filling
of fire engines by avoiding the need for engines to travel long distances for water.

Emergency equipment and other non-specialized firefighting tools
Besides the specialized firefighting equipment used by professional and volunteer
firefighters, the local administration may be able to assist fire suppression operations by
supporting the acquisition and maintenance of other fire emergency equipment such as
water pumps, electricity generators, tractors and water tanks.
While the local fire brigade may be well prepared for suppressing structural and / or
vegetations fires, almost all fire prevention work can be done with tools not specifically
designed for firefighting.
The main aim of almost all vegetation fire preparedness work is to reduce the amount and
continuity of easily combustible vegetation in the vicinity of assets, as explained above.
This can be achieved by tools that range from simple hand-tools to heavy machinery –
tools generally used for day-to-day work in agriculture, road maintenance or construction
work – both private and public.
•

Hand-tools that can be used for this purpose include rakes, hoes and shovels.
Individual households and farms as well as local agencies managing forests and
parks are highly likely to possess these items. In order to construct fuel breaks, it
may be possible to collaborate with such parties in order to avoid the need of
purchasing equipment specifically for this purpose

•

Power tools including chainsaws and brush-cutters are similarly likely to be owned by
farmers and land management agencies

•

Heavy machinery regularly used for farming, such as tractor-towed ploughs and
slashers, or machinery normally used for road construction such as graders and
bulldozers, can be used to construct fire strips.
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Cooperation and coordination between local authorities, land management agencies and
landowners on the use of equipment may allow fire preparedness measures to be taken at
relatively low cost for all involved parties.
Preparedness for limiting the impact of a burning wildfire
Despite the best preparation possible, it remains highly likely that a region that has in the
past experienced wildfire will continue to do so. In this case, the measures above will go a
long way towards limiting the damage caused by wildfire.
However, there are further measures that can be taken that will limit the exposure of
the community to a wildfire by improving wildfire preparedness at an organizational level.
•

Communication plan: All technical means that are nowadays available should be
used to prepare an alert / warning system to inform residents about a dangerous
wildfire situation. Since mobile phones are becoming common, even in remote rural
areas, it should be considered to create a community-wide emergency alert system
(by SMS)

•

Hotline: Besides national emergency telephone numbers (e.g., 112) community
members should also be able to call the local administration to actively provide
information about a fire situation, or to receive instructions on what to do in the case
of a fire emergency

•

Emergency Plan: An emergency plan in the case of a large fire disaster should be
developed and should include preparedness measures concerning evacuation and
safe shelters.

Special attention to people with disabilities:
People with disabilities and many of those individuals unable to evacuate themselves,
see approaching danger, or hear announcements to evacuate, they are especially
vulnerable to wildfires. People who are blind and/or deaf are unable to hear local
radio announcements and would be unlikely to be watching (or listening to) television.
Additionally, they are usually unable to drive themselves and to evacuate properly.
Preparedness at community level should also include:
•

Emergency plans with updated press releases and brochures relating to steps
to be taken by individuals with disabilities in preparation for wildfires and/or
evacuation

•

Enhanced hotline and alert systems that allow public safety entities to access
a list of individuals who may need specialized assistance of some type in an
emergency or evacuation

•

Volunteer programs that can assist individuals during evacuation when they
are unable to do so themselves

•

Public safety programs able to assist individuals with disabilities in completing
a home assessment regarding safety

•

A recommended list of critical items to be evacuated in the event of wildfire
emergency so that people with disabilities can have these items readily
available

•

Television media with caption emergency announcements whenever a realtime emergency announcement is made.
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Defense of Villages, Farms and Other Rural Assets Against Wildfires:

Guidelines for Local Community and Municipality Leaders in the Balkan
Region

PART 2
GUIDELINES FOR LOCAL POPULATION

1

Introduction

Most wildfires in the Balkan region occur during normal summer weather. During moderate
weather conditions most fires can be controlled by the personnel and equipment of the fire
services. However, wildfires that break out on very hot, dry and windy days can spread
rapidly and may be difficult or impossible for firefighters to control. These fires can burn
large areas of forest and farmland, destroy homes and livestock, and sometimes injure or
even kill people. In recent years you have seen that many forests, agricultural fields and
villages in your vicinity have been damaged or destroyed by wildfires. For example, in
Greece, in 2007, the fires resulted in many deaths and left thousands of people homeless
and unemployed. Additionally, thousands of hectares of agricultural land, together with
significant areas of human settlements and other cultural lands have been destroyed by
wildfire events throughout the Balkan Region during the last years.
During wildfires, firefighters are usually over occupied with slowing down and controlling the
fire, however fire size and intensity could be such that fire suppression resources may not
be sufficient to protect you and your home. Wildfires can start suddenly and you may not get
any warning from the authorities because they may be overwhelmed with many fires
occurring at the same time. Therefore it is your responsibility to be prepared to defend your
property and the lives of your family. A properly prepared home is more likely to survive a
wildfire, and the chances increase significantly if people with adequate knowledge in fire
safety, including yourself, are there to protect your home. The knowledge of simple fire
safety principles will help you to minimize the risk of getting caught by fire in your car or
suffering from smoke inhalation or extreme heat.
This guideline booklet helps you to take important and necessary preventive measures that
can help you survive and protect your property from wildfires.

Are your house and your family at risk?
It is in your own interest to be prepared and protect your property, your family and
neighbours until assistance arrives. It is important to make a plan for what you will do if a
wildfire threatens your area. You should practice your plan regularly with your family. Your
plan and your awareness could be the difference in saving your life and the lives of your
loved ones.
Please familiarize yourself with the following facts and questions. This will help you to
understand the fire risk in your area:
•

Wildfire History – Where and how often in the past? Some places have a history
of wildfires. The more often fires have occurred in the past, the higher the risk they
will occur again.
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•

Vegetation – How much? If you have a heavy coverage of tall grass, forest and
flammable shrubs nearby, you are in high risk area. A low risk area would have less
or no such fuels

•

Vegetation – How dry? The drier the vegetation, the greater the fire hazard.
Vegetation dries out throughout summer, but also gains and loses moisture on a
daily basis. Generally, air humidity and dead vegetation moisture content is the
highest in the morning (low fire risk) while they are at their lowest in mid-afternoon
(high fire risk)

•

Roads – how good? Areas with few, narrow roads could pose a problem during
wildfires, because a simple barrier (e.g., a fallen tree) may block the escape or the
ability of the firefighting forces to fight the fire or help you.

Preparing your property

How to keep your home and its surroundings safe from wildfires
The fire season is the time of year when small fire ignitions are likely to cause wildfires. This
happens usually during the summer when hot and dry weather conditions cure grass and
other fine vegetation material. However, it is important to remember that fires can start at
any time of the year when dry fuel is present.
During the months that wildfires are more likely to occur, the risk of damage or loss of life
from a wildfire can be reduced by maintaining buildings and surrounding property in a
condition that will mitigate the impact of wildfires. Much of this work should be carried out in
spring, before the wildfire season begins, in order to avoid doing all the work at once or
leaving until it is too late.
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Your family should plan the preparation of the season of high wildfire risk

Home fire safety check list
OUTSIDE
1. Layout / Construction
•

Be aware that ridge tops, canyons and areas between high points of a ridge pose
higher risk in case of fire

•

Use ignition resistant construction materials for roofs (metal, tile, cement), gutters
(metal), vents (cover vents with fine weaving metal mesh), exterior walls (cement,
brick, reinforced concrete), windows (metal frame) and doors (metal based). Doublepaned windows generally pose greater fire resistance. In addition, specialized fire
resistant window shutters can be used although they are considered cost effective.

•

Cover the underside of eaves, balconies and above ground decks with fire resistant
materials, such as cement board, or fire proof plasterboard. Fire resistant varnish or
paint may be used for wooden surfaces.

•

Avoid using flammable materials e.g. tar paper under the roof, plastic furniture,
wooden floor or wooden frame windows, particle boards, e.t.c.

•

Store firewood away from the house, preferably protected so that it will not ignite in
case of fire
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•

Store liquid fuels in ventilated and protected enclosures, preferably in a separate
cement shed no less than 5 meters from the house

•

Construct barbecue places with bricks, and clear vegetation in a 2 meter zone
around it. Yellow grasses may catch on fire from sparks even at longer distances

•

Notify the power line company if trees and branches are growing less than 3 meters
away from electric power lines.

2. Roof and yard
•

Clear your roof and gutters from all dead fuels (leaves, needles etc.)

•

Remove anything overhanging your roof and keep trees and branches at least 5
meters from your chimney

•

Remove lower dead tree branches up to 3 meters from the ground and regularly cut
back grass and shrubs

•

Maintain all plants by watering them regularly, and by removing dead branches,
leaves and needles as needed.

Remove living and dead vegetation and firewood storage nearby houses and outbuildings

3. Emergency Water Supply
•

Have a hose long enough to cover the perimeter of your property in order to
extinguish fire embers, water vegetation around house and keep the roof moist if
needed
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•

Keep a water tank filled at all times

•

If your water comes from a well, an emergency generator would be extremely useful
to operate the pump during a power failure.

Collect rain water or water from wells and creeks in a storage tank or reservoir for
the use in protecting your house and garden against wildfire

4. Accessibility
•

Identify at least two exit routes from your neighborhood

•

Make sure that your street name sign is clearly visible at each street intersection

•

Post the number of your house address so it is easily visible from the street, even at
night

•

Clear flammable vegetation at least 3-4 meters from roads and driveways

•

Cut back overhanging tree branches above access roads

•

Make sure power lines are clean of trees and branches. If possible use insulated
electric wires.
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Keep access roads and electric power lines free of overhanging trees and branches
Make sure that traffic signs and house numbers are posted and maintained properly

INSIDE
1. Living Room
•

Install a metal screen in front of fireplace or wood stove

•

Store the ashes from your fireplace in a metal container and dispose of only when
cold

•

Clean fireplace chimneys at least once a year. Cover chimney with fine weaving
metal mesh

•

Fire resistant varnish or paint can be used for wood surfaces inside the house.

2. Protective clothing
•

Maintain a supply of protective clothing that will be sufficient for all family members.
Advisable choices include; thick, cotton clothes that cover from head to toe; leather
boots with laces; leather work gloves; protective masks.

3. Garage and farm buildings
•

Mount at least one dry powder fire extinguishers in the garage, check their condition
regularly and learn how to use them
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•

Have such tools as shovel, hoe, rake and bucket available for use in a wildfire
emergency. A manual backpack pump, such as those used by firefighters, or even
an agricultural sprayer, filled with water and ready to use, are also extremely useful

•

Store all combustibles away from ignition sources such as water heaters

•

Disconnect electrical tools and appliances when not in use.

Your workshop or garage often contains electric appliances, heating systems and machines
Make sure that all technical infrastructure is safely installed
Have fire extinguishers and hand tools ready for use

Farm assets and fire protection

Farm machinery and operations
Good planning, maintenance and housekeeping are the keys to protecting your farm
property and to preventing your farm machinery from igniting fires that could get out of
control.
•

Fit suitable fire extinguishers on machinery

•

Check that all machinery is free of mechanical defects that could start a fire and has
an approved exhaust system and spark arrester
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•

Clean all machinery regularly to ensure belly pans and spaces around motors are
free of oil, dust, grease, grass and straw

•

Fires can start when driving through or near flammable vegetation as a result of hot
exhaust, moving machine parts or when stones or wire are struck by tractor blades.
Machinery operators need to be aware of what is happening outside the cab and
always check behind them for possible ignitions

•

Keep paddocks around farm buildings and yards well grazed or mown to reduce the
fire hazard

•

Bale and stack hay when it’s dry, not damp, to prevent spontaneous ignition

•

Do welding and angle grinding only in clear areas. Wet down the surrounding area
and have fire extinguishing equipment nearby. These activities should not be carried
out in high fire danger weather.
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Repair your agricultural tractors and machines and a piece of land cleared from vegetation
Be careful using welding equipment and avoid smoking
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Wildfire Emergency

When a forest fire is approaching your house or the village, warnings and information may
be given by different means:
•

Mobile loudspeaker systems on police and emergency vehicles, especially in
housing developments

•

Local radio stations, especially public ones, and local and regional television stations

•

In person, door-to-door, or by phone in the case of farms and isolated houses

•

Other systems may be brought in such as warning sirens. Modern information
system will send SMS messages to the subscribers.

Listen to radio and TV broadcasts for getting information about wildfires in your vicinity
Call the police and the fire service if you have detected a fire, or if you need information about a fire
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Preparing a structure for wildfire
In a wildfire situation, a house or similar structure can provide adequate shelter from sparks,
embers, radiant heat, hot gases and flames. Such a building might eventually burn after
some time, but it can protect you during the most critical time until the severe fire danger
passes.
If there are warnings about fires in the area and you decide to remain in your property
The following actions should only be taken by adults who can tackle the fire:
•

Place water hoses so that you can reach any part of the house

•

Preferably use pumps powered by combustion engines

•

Protect yourself with long-sleeved cotton clothing, closed shoes and a mask to
prevent smoke inhalation. Scarves or handkerchiefs could be used as an alternative
but they offer minimum protection

•

Remove any flammable objects from outside the house

•

Fill the bath and sinks with water and soak towels for extinguishing small fires

•

If time permits, clear fine vegetation from directly around the house using rakes and
hoes, etc.

•

Remain outside as long as possible in order to extinguish small fires starting from
falling embers.

Small flying embers from bush and forest fires are an important cause of house fires
They will not ignite your garden and house if the flammable materials are removed before the fire
Burning embers can be extinguished easily when landing on your garden or house roof
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If the fire is approaching very close to your house
•

Go into the house with the whole family. It is important to stay together as a group

•

Stay inside the house if the fire has already reached it or is moving very quickly
nearby. In these cases, if the authorities do not give you other instructions, it is
always safer to remain inside the house

•

Close all doors and windows, close window shutters

•

Shut off gas, gasoil and other fuel stopcocks and turn off the electric power

•

Thoroughly wet all areas threatened by the flames

•

Watch for and extinguish any fire spots, especially on the roof, ceiling, window
shields and verandas or timber decks.

Stone houses in the middle of villages offer a good protection against wildfires
When a wildfire is approaching give first priority to bring elderly people, children and disabled people
to a safe building

Evacuation
Major considerations during evacuation:
•

Walk in the opposite direction of the fire until you reach a safe place designated by
the authorities, which may be a clearing, parking place or near the sea

•

If you use a car, avoid panic, drive as calmly as possible and be prepared for panicky
behaviour from other drivers. Be extra careful when there is smoke, as emergency
vehicles and cars of other evacuating people may appear suddenly in your view.
13

Turn on the headlights and the rear fog light. Use the car’s air-condition and set it to
recirculation of internal air
•

First evacuate children, people with disabilities, the elderly and people with breathing
difficulties and anxiety problems

•

Allow free passage for emergency vehicles so they can operate

•

Help the emergency services to enter your home and premises

•

Always follow the advice above, but also seriously consider the instructions of the
authorities

•

However, do not leave your property if you judge that you house (stone made etc.) is
safe enough and/or you will have to pass close or through flames to evacuate.

Early decision – safe evacuation
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Late decision often results in chaos and uncoordinated or incomplete evacuation

Wildfire Survival
Sometimes there may be no chance to escape easily an approaching wildfire. In the
case of being directly threatened by wildfire, injuries can be minimized or avoided and
possible death averted by adhering to certain fundamental principles and procedures.
There are four simple concepts that one must try to adhere to at all times:
•

Select an area with little or no vegetation fuel and keep as close as possible to the
ground preferable in a gully or depression

•

Protect yourself from heat by sheltering behind solid objects such as boulders, rock
outcrops, large downed logs, trees etc.

•

Protect your airways from heat at all costs and try to minimize smoke exposure with
a handkerchief, scarf or similar

•

Try to remain as calm as possible.

How to protect yourself from fire in open country
•

Walk in the opposite direction of the fire and try to get to an area that has already
been burnt or is clear of vegetation

•

Do not run through flames unless you are able to see the ground on the other side
and they are low enough for you to safely cross (breaks may occur where there is
less fuel)
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•

Use a scarf or handkerchief and cover your face to avoid inhaling smoke

•

Avoid slopes and narrow valleys and do not take shelter inside wells or caves

•

If you are near the sea or a river, keep close to the water, and if necessary get into it.

If a wildfire approaches – immediately leave the forest or bushland
A beach or a place free of vegetation is safe

If you and your family is trapped by a wildfire:
Look for a non-flammable place such as a river or underneath a stone bridge
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How to protect yourself if fire catches you by surprise in your car
•

Stop in a protected place with as little vegetation around as possible. If possible pull
to the side of road on the opposite side of the approaching flames

•

Close doors and windows and switch off the car’s ventilation

•

If you have an air-conditioning system in your car, switch it on to keep the interior of
the car as cool as possible. Make sure you have set it to recirculation of the interior
air to avoid that smoke enters your car

•

Turn on the headlights so that your car can be seen more easily in the smoke

•

Sound horn to attract the attention of emergency services.

If your car is trapped by fire and smoke:
Make sure that you can be seen and heard by the fire and rescue service

Protection from fire smoke pollution

Even if the flames are not a direct threat, smoke from a wildfire can be highly hazardous. If
there is smoke from wildfire:
•

If you do not have a smoke mask, breath through a handkerchief to help filter smoke

•

Stay inside with windows and doors shut and use wet towels to prevent smoke
insertion from outside through the openings
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•

Use the recycle or recirculation mode on the air conditioner in your home or car, so
that no smoke can enter from outside

•

Avoid cooking and vacuuming. They can increase pollutants indoors

•

People with health problems should be especially careful, avoid intense physical
activity and should use handkerchiefs for breathing all the time

•

Consult your doctor if you have chest pain, chest tightness, shortness of breath, or
severe fatigue. This is important for people with chronic lung or heart disease and for
people who have been previously diagnosed with such diseases. Smoke can
“unmask” or produce symptoms of illness

•

Keep airways moist by drinking lots of water. Breathe through a warm, wet washcloth
to help relieve dryness.

Keep the windows and doors closed when wildfire smoke is covering your area
Prepare breathing protection and call your doctor and ambulance if you feel pain and suffer breathing
problems
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