
© BUSHFIRE AND NATURAL HAZARDS CRC 2017

FIRE COALESCENCE AND MASS SPOT FIRE DYNAMICS
Experimentation, modelling and simulation

Jason Sharples1, James Hilton2, Andrew Sullivan3

1. Computational Science Initiative,
School of Physical, Environmental and Mathematical Sciences, UNSW Canberra

2. CSIRO Data 61

3. CSIRO Land and Water



© BUSHFIRE AND NATURAL HAZARDS CRC 2017

UNDERSTANDING SPOT FIRE DYNAMICS…

‘JUNCTION FIRES’

FIRE IS ‘DRAWING IN’ ON ITSELF
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MATHEMATICAL MODELLING SIMULATION

EXPERIMENTATION

OUR APPROACH



RECENT PROGRESS
GEOMETRIC MODELS WITH PYROGENIC POTENTIAL

Simulation of a wind-driven line
ignition with different

pyroconvective strengths

Plus strong potential for a
physically based model for slope

effect on fire spread...!

w/ XFireNZ, Missoula Fire Lab.



RECENT PROGRESS
GEOMETRIC MODELS WITH PYROGENIC POTENTIAL

Separated V fire experiment and
simulated fire propagation.



RECENT PROGRESS

Fully coupled three-dimensional
fire atmosphere model

UNDERSTANDING ARC FIRES
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RECENT PROGRESS
UNDERSTANDING ARC FIRES

Two-dimensional simulator with
pyrogenic potential

Fully coupled three-dimensional
fire atmosphere model
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RECENT PROGRESS
EFFECT OF SPOT FIRE DENSITY ON PEAK FIRE POWER

Fireline intensity

With fireline
interactions

Without fireline
interactions



RECENT PROGRESS
EFFECT OF SPOT FIRE DENSITY ON PEAK FIRE POWER
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No difference

10% higher peak
fire power

40% higher peak
fire power

75% higher peak
fire power



RECENT PROGRESS
EFFECT OF TERMINAL VELOCITY DYNAMICS ON LONG-RANGE EMBER DISPERSAL

Chris Thomas, PhD Scholar



UTILISATION PLANS
The immediate avenue for utilisation of this research will be
scoping enhanced frameworks for firefighter and Fire Behaviour
Analyst training.

 This research will inform advanced firefighter training on extreme and
dynamic fire behaviour.

 This research will provide a more comprehensive scientific basis for
understanding transition to ‘deep flaming’ and extreme bushfire
development.

 The research will enable development of more robust and faithful
bushfire simulation platforms in the future.

 The research will enable a better representation of ‘fire danger’, with
implications for the design of the NFDRS (pending some discussions!)
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