


Bushfire 
behaviour 
The behaviour of a bushfire is determined by three main factors: 

• Fuel: type, quantity, condition and arrangement (includes vegetation and 
other flammable material)

• Weather conditions: air temperature, relative humidity, wind speed and 
direction, atmospheric stability

• Topography: slope, aspect and elevation
In the South Australian environment north and west facing slopes are 
more frequently subject to bushfire than east or south facing slopes. The 
greatest danger usually occurs when a fire is driven by hot, dry Northerly 
or North Easterly winds or immediately after a South Westerly wind 
change.
As a general rule, ridgetops are more dangerous than gullies, while steep 
slopes are more dangerous than gentle slopes. This is because fires 
accelerate when burning uphill and move more slowly when burning 
downhill.
Dwellings surrounded by thick bushland face greater fire risk than areas 
where undergrowth is sparse. Locations to the South and East of large 
native parks or forests may be particularly hazardous as a fire can quickly 
gain momentum when driven by Northerly or North Easterly winds. 
Burning bark and leaves can form embers which can blow beyond the 
bush to start new fires. In such areas a wide fuel-reduced zone around 
dwellings is recommended. This may range from 20 metres to 40 metres 
on or above steep slopes.

Refer to Native Vegetation Management guidelines 

www.cfs.sa.gov.au/prepare-for-a-fire/building-and-planning/native-vegetation-management.jsp

Fire ecology 
Fire ecology is the study of fire and its 
interaction with the natural environment. Fire 
is a complex phenomenon because while it is 
important in the maintenance of ecosystem 
function and biodiversity, it can present 
significant management challenges. Fire is a 
natural event and many of our native plant and 
animal populations are adapted to cope with or 
even benefit from fire. A few even depend upon 
fire. Species and ecosystems that are not well 
adapted to fire or are already threatened are the 
most vulnerable during a bushfire event. 
Plants have a number of ways of surviving fire. 
Underground roots, stems and tubers, from 
which plants can reshoot, are insulated by soil; 
examples include ferns, sedges and mallee 
trees. In plants such as sheoaks and banksias 
seeds may be protected within thick woody 
fruits or capsules which open after the fire 
has passed. Thick bark protects the buds 
of trees like stringybarks, while other plants 
will survive in protected places such as 
rocky areas and wet gullies. 

A number of smooth barked eucalypts 
store seed in nuts in the upper canopy and 
this seed is released after a fire. These 
trees may not survive a bushfire but through 
this mass release of their seeds the species 
is protected. Many species of wattle have 
developed hard coated seeds that are stored 
in soil, often buried by ants, and are cracked 
open by the heat of a fire which 
triggers germination. 

Another survival mechanism is found in plants 
where growth is triggered by heat, smoke 
or the chemicals produced by fire as in 
sundews, kangaroo paws, flax lilies, native 
violets and guinea flowers. Fire also 
stimulates grass trees to produce their striking 
flower spikes which then provide food for a 
variety of wildlife including many small birds 
and butterflies. 

A fire will often lead to a nutrient enriched 
environment where more light is available and 
competition is reduced, enabling seeds to 
germinate and thrive. After a fire many plants 
regenerate very quickly and animals return 
to take advantage of the seeds, resprouting 
vegetation, fungi, carcasses, burnt out 
logs and trees. 

Animal species also respond differently to fires. 
Animals often survive bushfire by taking refuge 
underground or in patches of unburnt 
vegetation such as in damp gullies. While 
some individuals may die most populations 
do recover and some species even thrive in 
the improved quality of habitat that can result 
from a fire. 

To assist in the recovery of native plants and 
animals after fire it is advisable to avoid disturbing 
the scorched soil and burnt logs that provide 
habitat, avoid introducing weeds and keep 
pets secured. 





Low flammability characteristics 
The flammability of a plant is the combination of two key factors. 

'The first is how readily its parts burn and the second is how the form of the whole 
of the growing plant influences the burning of the whole plant.' 

Fire Resisting Garden Plants. Royal Tasmanian Botanical Gardens. 

Some of the factors that can contribute to flammability include: 

• Moisture content. Most natives have a moisture content of 80 to 150% of their 
oven dry weight (ODW) while deciduous trees contain 250 to 400% of their ODW 
The higher the moisture the slower the ignition. Lush, green material must be dried 
out by the fire before it will ignite.

• Ash content, or the solid matter left after burning. It tends to be made up of alkaline 
compounds that are naturally fire retarding , so low ash plants like Eucalypts (usually 
< 10 % ash) will glow (and therefore can cause further flare ups) for longer periods 
than deciduous trees of 30 to 40% ash. This ash cools quickly and can smother 
remaining hot spots.

• Volatile oil content. In Eucalyptus, Melaleuca, Callistemon and other Myrtaceae the 
range of up to 5% oil is generally higher than other plants. When heated this oil can 
explode, intensifying the heat ahead of the fire front. This in turn heats and ignites 
more volatile oils.

• Ignition temperature. Plants with higher oil levels tend to have lower ignition 
temperatures, the Myrtaceae family ignite at 80 to 100 degrees C so they burn with 
less preheating than other species which ignite at 200 to 400 degrees C. Loose, flaky 
or rough bark will trap embers. This can produce enough heat for ignition.

• Salt content is more related to location than to species. Plants growing in saline 

conditions will have a higher salt content and this retards burning.

The Permacultivator - Journal of Cool Climate Permaculture 

Characteristics of plants with low flammability:

• High moisture content

• High salt content

• Broad fleshy leaves

• Low and dense habit

• Do not retain dead material

• Smooth trunks rather than rough bark



What makes a fire? 
Heat, Fuel and Oxygen are the three elements 
required to ignite fuel and maintain combustion. 
Fire is the chemical reaction that results when 
these combine and all three must be available 
for the reaction to be successful. Without 
sufficient Heat and Oxygen a fire will not 
start. Without Fuel and Oxygen a fire 
cannot continue. Depending upon the 
material being burnt, removing or 
suppressing any of these elements 
can retard or extinguish the 
combustion. This is the basic principle 
behind any fire safety or control. 

References & useful resources 
Landscapes Alive Plant Selector 
http://plantselector.botanicgardens.sa.gov.au/

CFS SA 
www.cfs.sa.gov.au 

Department for Environment and Water - Fire Management 

www.environment.sa.gov.au/topics/fire-management 

Australian Plant Society 
https://apsvic.org.au/fire-resistant-and-retardant-plants/

Planting Trees for Living Firebreaks 
http://www.smalltreefarm.com.au/Fire-retardants.html

Native Grass Resources Group Inc 
https://nativegrassresourcesgroup.wordpress.com/

Fires, gardens and fire retardant plants - a bibliography 
www.anbg.gov.au/bibliography/fire-plants.html 

Building construction - Australian Standard (AS3959) 
www.standards.org.au 

Permits 
Permits and conditions for burning off and other purposes must be 
obtained from your local council fire prevention officer or call the 
Bushfire Information Hotline on 1800 362 361

Country Fire Service, 37 Richmond Road, Keswick, Adelaide, SA 5000 

www.cfs.sa.gov.au 

Brochure prepared by Sheryn Pitman. 

Special thanks to: Mike Wouters, Merilyn Kuchel, David Brown and Bob Meyers 
for research and assistance. 

Photos supplied courtesy of CS/RO, Department of Environment & Natural Resources, 

Australian Earthscape Landscaping & Nurseries, Fire & Emergency Services Authority of 

Western Australia, John O'Neill and Stephen Mitchell. 

Updated August 2022




