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A  deterministic, dynamic, continuous, 
empirical fire characterization model 

 
a) Deterministic – combines mechanistic and empirical 

elements (not stochastic or physical) 
b) Dynamic – inputs conditional on base fire behaviour 

conditions (not steady-state). 
c) Continuous – fire spread is a continuous process calculated 

as perimeter point vectors (not discrete event or transition model, 
not CA). 

d) Empirical – dynamics in model have been tuned to observed 
fire behaviour patterns over a range of wildfire situations 

 

“Modelling is an abstraction of a complex reality in the simplest way that is adequate 

for the purpose.”           (Mulligan, M. and Wainwright, J. (2004).  Modelling and model building. ) 

 

DESIGN 
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CONVECTIVE  CENTRES 

Red – extent of 

spotting 

Pink/blue – 

ember density 

Brown/yellow – 

flame height 

Grey/black – 

convective centre 

Green/grey – 

fuel loads 
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STUDY  DATA (HOUSES) 

Lost Survived Total Pr(Loss)

Churchill 225 146 371 0.61

Kilmore 1751 1836 3587 0.49

Murrindindi 664 400 1064 0.62

Stawell 14 46 60 0.23

Total 2654 2428 5082 0.52



© BUSHFIRE CRC LTD 2010 

PRINCIPAL COMPONENT ANALYSIS 
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“FLAME HEIGHT”  
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“FLAME XS AREA” 
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“EMBER DENSITY” 
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“FIRELINE INTENSITY” 
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“CONVECTIVE STRENGTH” 
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“CONVECTIVE DENSITY” 
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“CONVECTIVE DENSITY” 
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50/50 THRESHOLDS 
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INTERACTIVE FACTORS 



© BUSHFIRE CRC LTD 2010 

FIRE BY FIRE PREDICTION 

Pr(Loss)

Churchill 0.61

Kilmore 0.49

Murrindindi 0.62

Stawell 0.23

Actual 
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1. Fire characteristics modelled by PHOENIX RapidFire 
have provided a reasonable basis for predicting 
broad-level house loss statistics. 

2. Modelled bushfire convective energy was a major 
factor is predicting house loss and this has not been 
included as a factor in previous house loss work even 
though the importance of wind damage has been 
noted. 

3. Further work is needed to investigate the accuracy of 
“neighborhood” house loss predictions. 

4. House design and maintenance, house-to-house 
ignition and the level of defense are important 
factors in house loss, but are not included in this 
approach. 

SUMMARY 


