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Outline of talk: 

Ø What is fire danger? 

Ø Bushfire fuels 
o  Fine fuels 
o  1000hr ‘dead and down’ fuels 

Ø Fuel moisture content 

Ø Fuel availability 



What is fire danger? 

Ø  Fire Danger is the resultant of all factors which determine 
whether fires will start, spread and do damage, and whether 
and to what extent they can be controlled.  

Ø  These include tangible effects such as weather and 
topography as well as random effects such as arson and 
lightning strikes.  

Ø A Fire Danger Rating System combines a selection of 
quantifiable factors to produce a numerical index that can be 
used as an estimate of Fire Danger.  

 

 
 



What is fire danger? 

Ø  Fire Danger Indices are used by fire and land managers to 
determine levels of preparedness, to issue public warnings 
and fire bans and to provide an appropriate scale for 
management, research and law in fire related matters.  

 

 
 



What is fire danger? 
Ingredients of fire danger rating:  

Ø Wind speed  

Ø Air temperature  

Ø Relative humidity  

Ø  Fuel availability  

 

 
 

...or, Fuel moisture content 
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Of course, there is no fire danger if there is no 
fuel...! 



Bushfire fuels 
That is, stuff that burns... 

Ø Vegetation/fuel can be categorised into a number of classes.  

Ø  The class exclusively considered in Australian bushfire 
considerations is fine fuels. 

Ø  Fine fuels (< 6mm) respond to changes in environmental 
conditions on timescales of hours. 

 
 

 
 



(Dead) fine fuels… 
Litter 

Leaves 

Twigs 

Small sticks 



At the other end of the scale… 

In North America these 
are referred to as 1000 
hour ‘dead and down’ 
fuels. 
 
As the name suggests, 
they respond much 
more slowly to changes 
in conditions 

Moisture in fuels limits the energy available for combustion! 
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For fine fuels..... 



Fuel moisture content 
Modelling the effect of the heatwave preceding the 2009 Black Saturday 

fires on fine fuel moisture content... 

A.L. Sullivan, S. Matthews (2013) Determining landscape fine fuel moisture content of the Kilmore East ‘Black 
Saturday’ wildfire using spatially-extended point-based models. Environmental Modelling and Software, 40: 98-108. 

But what about 
the larger fuel 
elements?? 



In Australian Fire Danger Rating Systems there is no explicit accounting for 
changes in the moisture content of large fuel elements...! 
 
The closest we (perhaps?) get is via the concept of fuel availability; that is, 
the proportion of fuel that is readily combustible.  
 
For the FFDI this is described by the Drought Factor, which is a function of 
soil moisture and antecedent rainfall: 
 
 
 
 
 
Effects of heatwaves are only potentially included in KBDI... 
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Fuel availability 



For example: Black Saturday, 2009.... 

Extreme bushfires 



In these large conflagrations all fuels are consumed...  

Extreme bushfires 



Such fires are the most significant in terms of impacts and 
cost. 

Extreme bushfires 



An actual firestorm (pyroCb) 

Thanks! 
 
Questions…? 
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