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ABSTRACT – The science of fire spread modelling has traditionally focused on providing 

predictive tools using empirically derived rate of spread calculations. However, fire spread 

prediction is difficult and whilst it can be a helpful tool for emergency management support the 

effective use of predictive rate of spread models are generally limited to relatively small 

spatiotemporal scales in data-rich environments. It is argued that this approach has particular 

value in the context of in the vast fire prone landscapes of tropical Northern Australia where 

biodiversity, cultural and carbon abatement considerations are more significant drives than 

emergency management.  This is applied through a novel participatory modelling and gamification 

approach aimed at building shared understandings of complex fire behaviour.  Described is the 

development of a Stochastic Cellular Automata fire behaviour simulation through a participatory 

modelling process that makes explicit the key variables affecting fire behaviour at a landscape 

scale in Northern Australia. This work aims to fill a gap in fire behaviour modelling tools by 

focusing on learning and participatory planning outcomes though fire behaviour simulation. A 

range of operational applications of this approach, within indigenous and non-indigenous 

communities of Northern Australia, are described and the value of predictive vrs explanatory 

environmental modelling for understanding fire behaviour assessed. 
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