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regional and periurban communities. Such a tool will 

and national levels. The tool will characterise vegetation, 

dispersion, and estimate the consequences of extreme 

Research Questions
To answer the fundamental question ‘What are the 

populations and infrastructure in Australia?’ research 
questions include:

(1) 
atmospheric conditions and complex terrain?

(2) 
(3) What are the requirements of asset databases?
(4) What models are required to describe potential house 

loss (neighbourhood scale)? 
(5) What are the risks to population health and mortality 

(6) What are the potential impacts to movement of 
emergency services and local residents from reduced 
visibility?

through ‘what if’ scenarios?

Methodology
The methodology is outlined in Figure 1. A software 
platform will integrate the components and deliver ‘what 
if’ scenarios, based around the further development of 

project will also explore the model sensitivities and their 
effects on outputs. End user collaborators will play a major 
role in choosing and preparing the scenarios. At the end 
of three years a research tool will be available to agencies 
for beta-testing, training and evaluation. However, the 
tool will still be without valuable capabilities such as a 
capability for probabilistic risk assessment, which are 
dependent on the outcomes of PhD investigations.

Participant Roles 
Geoscience Australia: Impact and risk assessment 
framework and ‘impact zone’ infrastructure mapping and 
loss tool.

University of Melbourne:  
model (3-D dynamic parameterisation).

Bureau of Meteorology: high-resolution ensemble 
numerical weather prediction

CSIRO: neighbourhood scale vulnerability model and 
smoke emission model
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Figure 1. Project components for FIRE DST.  Activities will be 
undertaken by project researchers with CRC and in-kind support.

burnt after several days. Each cell is 180m x 180m (3.24ha).
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The Bushfire CRC initiated in 2011 the project 
“Fire & Impact Risk Evaluation – Decision 
Support Tool (F.I.R.E.-D.S.T)” involving 
Geoscience Australia, CSIRO, Bureau of 
Meteorology and University of Melbourne.  The 
project is the largest of the Bushfire CRC’s 
suite of projects and conducts research into 
the multiple aspects required for the computer 
simulation of bushfire impact and risk on the peri-
urban and urban interface using a new Bushfire 
Risk Assessment Framework (BRAF).

FIRE-DST: Fire Impact & Risk Assessment  
Decision Support Tool
Ian French and Bob Cechet
Geoscience Australia

A new, quantitative bushfire risk assessment 
framework has been prepared to address the 
demand for improved bushfire risk information 
in Australia. The BRAF provides best practice 
guidance on bushfire risk assessment for 
emergency services and planning agencies. 
There are currently gaps in the key datasets 
and models required for computational bushfire 
risk analysis and the framework defines a 
structure for practitioners to assess and define 
all aspects of bushfire risk. The framework 

builds upon the well-defined processes in the 
Australian Risk Management standard (AS/NZS 
ISO 31000:2009) and the National Emergency 
Risk Assessment Guidelines. The BRAF is aimed 
at developing state of the art fire research in 
Australia, and fire risk managers in state and 
territory governments. 

The Bushfire Risk Assessment Framework 
has taken a different approach from qualitative 
methods to analyse bushfire impact and risk. 
The BRAF approach separates the risk analysis 
process into elements that can be quantified and 
computed. These elements are Hazard, Exposure, 
Vulnerability, Impact and Risk. The impact (or 
consequence) of an event is defined as a function 
of hazard, exposure and vulnerability.

A schematic diagram of the framework is shown 
in Figure 1. In this diagram, users choose the 
pathways (dashed lines) from left to right that 
lead them through the framework elements 
to the selected impacts or risks of interest. 
Risk integrates the impact of events with their 
respective likelihoods across the entire spectrum 
of possible events. The framework emphasizes 
the distinction between risk and impact. Risk is 
intrinsically associated with likelihood. 

A computational risk analysis will run thousands 
of fire impact event scenarios, each with its own 
likelihood of occurrence and impact. To gain a 
full understanding of risk, the modelled scenario 
events need to span a large range of likelihood 
and consequence in general, there will be many 
more events with high likelihood and low impact 
than rare events with high impact.

Major research completed so far has been:

•	 The	inclusion	of	detailed	building	level	
information to improve exposure;

•	 Human	factors	and	wind	damage	to	
determine building vulnerability;

•	 Using	the	new	Bureau	of	Meteorology	
ACCESS Numerical Weather Prediction 
(NWP) system to provide high temporal and 
spatial resolution meteorology;

•	 The	development	of	very-high	resolution	
(30m) local wind modifiers;

•	 Changes	made	to	the	PHOENIX	fire	simulation	
system;

•	 The	development	of	a	FIRE-DST	research	tool	
(Figure 2); 

•	 Initial	research	on	convection	column	and	
smoke plume dynamics.
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Figure1. Schematic Quantitative Bushfire Risk Assessment Framework. Components and pathways addressed by the FIRE-DST Project are emphasised in red.

Figure 2.  FIRE-DST Main Control (Research Version) for the Kilmore fire of 7/2/2009. The town displayed at the top left is Wandong. The actual degree 
of damage to houses and the reconstructed fire isochrones are also displayed.


