Designing in Fire-prone landscapes
[image: image1.jpg]Bushfire prone areas




Fire Behaviour (know your enemy)

 Fire behaviour

Fire needs three ingredients – oxygen, heat and fuel

errain (topography) 

A fire will burn faster uphill. This is because the flames can easily reach more unburnt fuel in front of the fire. 
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For every 10˚ slope, the fire will double its speed. For example, if a fire is travelling at 5 km per hour along flat ground and it hits a 10˚ slope it will double in speed to 10 km per hour up the hill.

By increasing in speed the fire also increases in intensity, becoming even hotter.

The opposite applies to a fire travelling downhill. The flames reach less fuel, and less radiant heat pre-heats the fuel in front of the fire. For every 10˚ of downhill slope, the fire will halve its speed.

Fires tend to move more slowly as the slope decreases.

Vegetation (fuel)

· Grass can burn early and quickly on days of high fire-risk

· Branches, twigs and leaves dropped from shrubs and trees become fine fuels, which burn easily. These can give off far more heat when they burn

· Fibrous and dry tree bark can carry fire to treetops. The fire can then break away and spread further

· Dry branches, twigs and leaves and other fine fuels found on the ground can also burn easily.

Weather conditions

Bushfires are unpredictable and vary greatly according to weather conditions. They often start on hot, dry and windy days.

Temperature
A string of hot days dries out vegetation, making it easier to burn. This can be made even worse by underlying dry conditions. 

The drier the vegetation the easier it will burn. 

A bushfire spreads as a result of burning embers, radiant heat and direct flame contact. 

Wind
Wind influences the: 

· speed at which a fire spreads 

· direction in which a fire travels and the size of the fire front

· intensity of a fire – wind provides more oxygen

· likelihood of spotting – burning pieces of leaves, twigs and bark (embers) that the wind carries ahead of the fire. These cause new ‘spot fires’ to ignite. 

Wind change
A change in wind direction is one of the most dangerous influences on fire behaviour. Many people who die in bushfires get caught during or after a wind change.

In Victoria, hot, dry winds typically come from the north and northwest and are often followed by a southwest wind change. In this situation the side of the fire can quickly become a much larger fire front.

Fire on slope

There is a large range of items that are available to prepare for bushfires. Many of them are common household items or clothing and many are specialist items. The costs can run into $100 or $1000's This can be daunting and overwhelming. But the basics are usually readily available, you can build up the items over time as you develop your knowledge, and depending on your risk and capacity, people have sucessfully defended homes and saved lives with not much in the way of specialist gear.

The first thing to do is to collect a personal protection kit for each person in your household, and if likely for visitors as well. Such a kit should include clothing in natural fibres (eg cotton or light wool). It is a balance between clothing that does not overheat you and allows air to circulate and covering any exposed skin to protect it from radiant heat. The basic items you need are:

  A broad brimmed or hard hat (protection from embers going down the back of your shirt is important) *Goggles to protect your eyes from smoke and ash *P2 facemask for your mouth and nose  *Long sleeve shirt  *Trousers  * Sturdy leather boots * Woollen socks 

  Leather gloves that fit well * Battery/dynamo torch * Battery/dynamo radio * Woollen blanket * First Aid kit and * Drinking water. 

A kit can be put together often with things you already own or you can buy from a second hand store. 
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· Embers are burning twigs, leaves and pieces of debris

· Ember attack occurs when twigs and leaves are carried by the wind and land on or around houses

· Ember attack is the most common way houses catch fire during bushfires

· Embers can land on top of debris in your gutters and set fire to your house

· Ember attack can happen before, during and after the bushfire.

Radiant Heat

Radiant heat is the heat you feel from a fire. It is the biggest killer in a fire.

 

The best protection is distance. 

 

[image: image4.jpg]



Protection from radiant heat
Make sure all skin is covered.

Do not wear shorts, t-shirt and thongs.

Cover up as soon as you are alerted to a fire in your area.

A solid object, such as a brick wall, can provide some protection from radiant heat.

Clothes to wear:
· a long-sleeved, collared shirt

· pants made from cotton or some other natural fibre

· sturdy boots and woollen socks

· tough leather garden gloves – not rubber or synthetic

· a wide-brimmed hat to protect your head

· a face mask (P2 type) or towel to cover your mouth and nose 

· eye protection such as smoke goggles to shield your eyes. 

Protective clothing and a solid shield may NOT save your life.

If you're in a car
Cars offer very little protection from radiant heat. Getting caught on the road during a bushfire is a very dangerous situation. 

To increase your protection from radiant heat in a car:
· park behind a solid structure to block as much heat as you can. 

· If this is not possible, pull over to the side of the road into a clear area, well away from debris that may ignite 

· wind up the windows, close the vents

· put on your hazard lights and headlights

· leave the engine running and airconditioning on recirculate

· get down as low as possible below window level

· cover up with a woollen blanket until the fire front passes

· If you have water, drink it 

· get out of the car once the fire has gone.

Leaving early on high risk fire days is the safest option to avoid exposure to radiant heat.

Radiant heat more details...

Recall the hottest bonfire you’ve ever been at.  How close could you stand to the fire?  How close could you stand in shorts and t shirt?  If the bonfire was 20-30 times larger?

Radiant heat at the hottest fire fronts on Ash Wednesday 1983 was 100 megawatts – as if 100,000 electric radiators of 1000 watts were hanging in the air from EVERY linear metre of the fire front.  5 metres of that extreme fire front had the energy output o f large power station.  Much of the heat rises, but one third is radiant heat.  Imagine 33,000 household radiators beaming at you from each linear metre of fire front.
1.25 kW of radiant heat hitting your body will kill you in 15 minutes or less.  Radiant heat causes heat stroke and death because the human body needs to keep internal temperature at about 37o C.  Sweating is our main heat control mechanism but the human body cannot cope with more than 1,200 watts of heat energy.  

The heat received from a single source to any point is inversely proportional to the square of its distance from the source.  The less intense the fire, the less heat it gives out.  Peak radiant heat is as flames leap highest at the fire front (60-90 seconds) then diminishes.

Killing effects of radiant heat are increased by amount of skin exposed.   Wear tough clothing to stop radiant heat reaching your skin, and to provide an insulating barrier that will allow perspiration to continue for a longer period.

Radiant heat is strongest when closest, as in when it is coming straight down from tree tops

People cannot survive more than a few kilowatts of radiant heat touching them.   
