






Every summer in south eastern Australia, 
conditions will occur where a bushfi re 
can develop and spread rapidly. 
With the arrival of summer, our weather 
becomes hotter and drier and the 
vegetation that can make up the fuel 
for a fi re starts to dry out. When the 
fi ne fuels such as leaves, bark, twigs and 
grasses are dry, there may be very little or 
no moisture left in them at all, making 
it very easy for a fi re to spread quickly.

Effect of weather
Every summer it is easy to recognise the days when 
fi ne fuels are at their driest. These days are hot, windy, 
and have little moisture in the air. The strong winds, 
coming from dry inland Australia, carry little moisture, 
dry out the bush and fan any fi re that starts. 

On a typical summer day the air may contain very low 
levels of moisture; a low relative humidity. This means 
that the bush cannot absorb much moisture from the 
air. When the air is dry the bush or grasslands start the 
day very dry already, adding to the fi re danger.

Effect of wind
As the wind gets stronger a fi re can burn hotter 
because the wind pushes the fl ames forward into 
unburnt fuel. The fl ames start to lean forward and 
can directly touch more dry fuel making the fi re move 
faster, and throw burning leaves, bark and twigs 
further down-wind starting new fi res.

The wind also dictates the direction that a fi re will spread. 
But beware! Though the front of the fi re is the hottest point, 
the whole perimeter of the fi re may be burning. When a 
wind change occurs, like our common south-west wind 
change, the new front of the fi re may be much larger.

Fuel
How hot the fi re becomes or how fast it can spread is 
also dependent upon what the fi re has to burn.

Small “fuels” like leaves, twigs and grass can 
burn rapidly and give off heat fast. Fine fuels 
such as these provide much of the heat energy 
radiating from bushfi res when they burn. These 
fuels are largely consumed by the front of the fi re 
as it passes. 

Heavier fuels like branches and logs also provide 
fuel for bushfi res however they burn more slowly 
and give off heat more slowly. These fuels may 
continue to burn for hours after the front of a 
bushfi re has passed. 

Around both the bush and our homes several different 
types of fuels can be commonly found, and these may 
burn in different ways:

Grasses rapidly respond to changes in the amount 
of moisture in the air. When the grasses are very 
dry (a deep gold and brown colour) they absorb 

04

how bushfires occur

are you at risk?1
se

ct
io

n
 1

: 
ar

e 
yo

u 
at

 r
is

k?

Effect of south west wind change.



moisture from damper air over-night but lose it to 
wind and low relative humidity very early on high 
fi re risk days. This means that grasses can be ready 
to burn early in the morning on days of high bushfi re 
risk. Fires in grass spread very rapidly when the wind 
is strong and give off heat very rapidly. 

Scrub and trees drop leaves and twigs on the 
ground around them. The leaves and twigs will burn 
more slowly than grasses do, but give off far more 
heat when they burn. They may also accumulate in 
larger quantities on the ground meaning that, when 
the conditions allow them to dry, a bushfi re can 
burn far hotter than a grassfi re. 

When the bark on trees is fi brous and dry, the 
fl ames can preheat other fuels above them which 
in turn assists the fi re to climb higher up into a tree, 
adding to both the height of the fl ames and to the 
heat coming from the fi re.

When the shrubs, branches and bark in an area 
provide a continuous ladder of fuel up into the 
canopy of the trees, a bushfi re can burn high into 
the trees and give off very large amounts of heat. 
This is sometimes called a crown fi re. 

Topography
Finally, the shape of the land has a strong effect 
on how a bushfi re will behave in your area. A fi re will 
burn faster uphill because the fl ames can reach more 
unburnt fuel, and because the heat radiating from the 
fi re will pre-heat more fuel on the slope above the fi re. 

As a general rule, for every 10 degrees of upslope 
the fi re will double its forward rate of spread 
(see graphic).

Remember though that the opposite applies to a fi re 
travelling downhill. The fl ames reach less unburnt fuel, 
and less radiant heat is reaching the ground in front of 
the fi re. So, for every 10 degrees down slope a fi re will 
halve its forward rate of spread.

Fire Behaviour
Bushfi res will spread in several ways: 

1. by burning embers driven by wind

2. by heat radiating in front of the fi re

3. by fl ames directly touching unburnt fuel.

Some of the bark, leaves and twigs burning in 
a bushfi re are carried forward by the wind and 
drop onto unburnt fuels downwind of the fi re. 
They may travel several kilometres and start new 
fi res downwind, or land around your home and 
need to be extinguished rapidly. 

Though you may know that there is a large fi re nearby, 
you may not know about the new fi res that are lighting 
because of embers landing around you. This means that 
leaving your home late with the fi re in your immediate 
area may be a deadly option, as you may fi nd yourself 
confronted by a fi re you did not know about. 05
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During a bushfi re, a house can be set 
alight in three ways:

 Embers and burning debris carried by the wind

 Radiant heat from the fi re

 Flames directly touching the house

Wind can also play a signifi cant role in damaging a 
building, making it more susceptible to ignition. The 
Canberra fi res of January 2003 are an example where wind 
markedly increased the degree of impact of the bushfi re.

Research consistently shows that 
ember attack is the main way houses 
are set alight during bushfi res. 

Since the Ash Wednesday fi res of 1983, organisations 
such as CSIRO, CFA and others have undertaken 
a great deal of research to establish why and how 
houses burn down during bushfi res. This research has 
consistently shown that the vast majority of houses 
burn down during a bushfi re due to ember attack.

Ember attack can best be described as the small 
burning twigs and leaves that are carried ahead of the 
main fi re, that land on and around houses before the 
main fi re front arrives. These small burning twigs and 
leaves can land in roof gutters, on timber verandas, 
on doormats or on other combustible material close to 

the house and may smoulder for many hours. Without 
anyone present to extinguish these small fi res, left 
unchecked the fi res gradually get larger and involve 
other parts of the building and its contents until the 
whole building becomes involved in fi re.

Burning embers may land on a house during all stages 
of the fi re – before the fi re front arrives, during the 
passage of the fi re front and may keep landing for many 
hours after the main fi re front has passed (graphic 1). 
This is why it is important to continue to patrol around 
the house for burning embers up to six hours (and 
sometimes longer) after the main fi re has passed through, 
as it is during this time that many houses burn down.

Research undertaken by CFA and CSIRO following 
the 2003 fi res in Victoria and Canberra again showed 
the signifi cant role ember attack plays in house loss. 

Houses don’t explode during bushfi res.

We sometimes hear that the heat and 
fl ames of bushfi res causes houses to 
“explode”. There is no scientifi c proof or 
reliable eyewitness accounts to support 
this. The phenomena is more likely to 
be due to a house fi re starting from 
small fi res burning within the building.

how houses burn down during a bushfire
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 Ember attack on stairs. Ember attack on fence. Ember attack on garage roof.

Examples of small embers landing on window sills and doorways which can start small fi res.





Understanding fi re behaviour and how 
houses catch fi re is only part of the 
picture. You also need to decide what you 
will do if a fi re occurs in your area.

When making a decision about what you will do if there 
is a bushfi re in your area, the fi rst and most important 
thing to decide is whether you intend to stay with your 
home and actively defend it during the fi re, or whether 
you will leave the area before a fi re threatens.

Victorian Legislation
In Victoria legislation declares that it is the right of 
residents to decide for themselves whether they will 
stay and defend their property.

The Emergency Management Act and the Country 
Fire Authority Act give residents the right to stay with 
their homes in a bushfi re. As long as a resident has 
a fi nancial interest in his or her home, no emergency 
service has the power to compel that resident to leave. 

Note, however, that once a resident has left his or her 
home or if he or she is away from the home at the 
time of the fi re, that person can be legally prevented 
from returning to the residence by Police.

When should you leave?
CFA recommends that if you decide to leave your 
home you must do so before a fi re threatens and road 

travel becomes hazardous. If a fi re is burning nearby, 
late evacuation can be a deadly option.

Once the fi re is close, there will be a lot of smoke in 
the area; visibility will be very poor and road travel will 
be hazardous. Fallen trees, power lines, abandoned 
cars or even fi re fi ghting vehicles may block roads. 
Most importantly, you will be exposing yourself to the 
dangers of radiant heat.

Experience has shown that many residents receive 
little, if any, offi cial warning of an approaching fi re. 
The very nature of a bushfi re is that it may threaten 
your property within minutes of starting, before you 
have received any warning. 

You may not have time to leave the area safely and 
you may not know which direction the fi re is travelling. 
Your house offers better protection from the heat of 
the fi re than being in your car or out in the open.

Research shows that the risk increases signifi cantly if 
people leave their home at the last minute. In many fi res 
people have lost their lives fl eeing their homes at the last 
minute including on Ash Wednesday in February 1983 
and during the southern California fi res of 2003.

Staying and defending your home
Staying with your home during a bushfi re, if it is well 
prepared and you are physically and mentally able to 
actively defend your home, is the safest option. You 
have a very good chance of saving your home and 
surviving if you remain with your home. 

stay and defend or leave early? it’s your decision

are you at risk?1
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If you decide to leave your home, you must do so before the fi re threatens and road travel becomes hazardous.


































































