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Introduction 

• Various fire risks 

• Here consider primarily biophysical aspects 

• Past work has looked at changing climate and fire using 

• Weather based fire danger indices 

• Change surfaces for community extent 

• Changing climate also expected to change fuels 

• Examine effect of climate change on: 

• Fuel load using process-based forest growth model 

• Fire behaviour using simple model 

• Other research: 

• Human caused ignitions 

• Lightning 

 

 

 



Baseline weather data 

• Project required gridded predictions for plantation estate at 10 
km resolution 

• “SILO” daily grids of temperature, humidity, rainfall 

• McVicar  (2008) daily 2m wind run grid 

 

 



Climate change scenarios 

• 2 models 

• A1F1 (high) emissions scenario 

• Model used to perturb gridded obs 

• Increase temperature (moderate) 

• Differing rainfall response  

 

 



Fire behaviour 

 

• Fire danger index: 

 

• Rate of spread: 

 

• Intensity:    
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Process-based model 

• Cabala forest growth model 

• Simulates plantation growth based on  

• Weather 

• Soil 

• Species specific plant physiology 

• CO2 

• Outputs 

• Stand volume and structure 

• Above and below ground biomass 

• Nutrient pools 

• Litter input and balance 



Plantation litter load 

• 20 rotations simulated, each 10 years long 

• No management actions (fertiliser or thinning) 

• Litter accumulates during years 6 - 10 

• Fuel load taken from final year 
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Plantation litter load 



Results - Fire danger index 



Days with FFDI > 25 



Days with I > 4000 kW/m 



Regional averages – Victoria/NSW 



Regional averages – Western Australia 



Regional averages – South Australia 



Regional averages – Tasmania 



(Bonus) Native forests 



Ignition modelling for human caused fires 

• Plucinski (2014) for SW WA 

• Main factors: 

• Fuel moisture 

• Recent fire activity 

• Weekends 

• Rain 

 



Climate and lightning caused fires 

• Dowdy et al. (2013) 

• Satellite lightning records 

• 1995-2011 

• Correlation to El Niño 

• Future = ? 

• USA work suggests more 



Adapting 

Risk factor Strategy Comment 

Fire weather Regional response plans Climate change is expected 
to change the frequency and 
intensity of fires but not the 
nature of fire 

Fuel loads Clean up debris 
Prune branches 
Weed control 

May be a strategy for high 
risk areas 

Fire spread Landscape design to limit fire 
spread and aid suppression 

Opportunities to avoid fire by 
relocating plantation estate 
were not identified 
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