© BUSHFIRE CRC LTD10

Assessing Potential House Losses using
PHOENIX RapidFire

Kevin Tolhurst & Derek Chong

Department of Forest and Ecosystem Science, University of Melbourne

t N2INF YY &) YRSNARAGFYRAY3I wAialqsé
t N22SO00Y @ CANB L YDedisiOniSuppgftHooWRHBE] ¢ @ & £ dzf GA 2y

:@: AFAC / Bushfire CRC Annual Conference i Science Day ey
CRC 1st September 2011, Sydney Convention and Exhibition Centre, Darling Harbour ey
THE UNIVERSITY OF

MELBOURNE



PHOENIX RapidFire

DATA MANAGEMENT
Geospatial Database

FIRE GRID

INPUTS

Fire Grid
Creation

NN

MODELS
Fire Behaviour Fire Perimeter
Behaviour Models Propagation
(McArthur MkV, CSIRO grass) Point Spread Modeling
. (Huy g e Buddsip
Spotting / Embers )
(Indraught, Ember transport, Ignition) Self-Extinction 5
. (Moisture, Fuel, Fire Intensity) >y
Slope Correction <
(Wind-Slope interaction) I Reprojection on Map
(Surface to Plan conversion)

Wind Field Models
(Wind Wizard, Wind Ninja)

Road /River/Break Impact
(Fuel-free linear features)

Suppression Model

| (Resources, Fuels, Topo, Fire,Road)

Solar Radiation Model
(Fuel Moisture in space & time)

Spot Fires

(Ember density, Ignition probability,

Buildup, Coalescence)

Fuel Accumulation
(Veg Type, Time Since Fire)

_*h

Fuel Moisture
(Time, Date, Cloud, Cover, Latitude)

Asset Impact

Asset Type & Location
(Value, Number)

Convection / Heat Centres
(Heat output, Extent)

Vulnerability

(Intensity, Flame Ht, Freq, Embers)

Fuel Types
——————

Wind Reduction
Factors

/

Fire History

e —————

Topography
e ——

— |

Assets & Values
~—__--_-—

Road Proximity

e ————

>
>

Fuel Disruptions

e ————————

= Weather |

E—

Suppression

N/

OUTPUTS

Resources

(to Fire Grid)

N

\

ORIGIN
EXTENT

INTENSITY
FREQUENCY

FLAME HEIGHT
SIZE (AREA)

TIMETO IMPACT
SPOTTING

T~ &P

© BUSHFIRE CRC LTD10



DESIGN
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A deterministic, dynamic, continuous,
empirical fire characterization model

a) Deterministic¢ combines mechanistic and empirical
elements (not stochastic or physical)

) Dynamicg inputs conditional on base fire behaviour
conditions (not steadystate).

C) Continuousc fire spread is a continuous process calculated
as perimeter point vectors (not discrete event or transition model,
not CA).

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

dModellingis an abstraction of a complex reality in the simplest way that is adequate
for the purposé® € (Mulligan, M. and Wainwright, J. (2004)lodellingand model building. )
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CONVECTIVEENTRES
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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
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Figure 1. Principal Component Analysis of predicted fire variables for houses destroyed in the
Kilmore East, Murrindindi and Churchill fires on Black Saturday 2009.
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Figure 2. Probability of house loss when associated with predicted flame height.

Model R value
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Ficure 3. Probability of house loss associated with predicted flame cross-sectional area.

Flame cross-sectional Pr({Loss) = 0.40935*FlameX5"0.0793 0.935
area (m?)
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Ficure 4. Probability of house loss associated with predicted ember density.

Ember density (#/m?) Pr(Loss) =0.5715%(1.1747-EXP(-0.9513*Ember)) 0.907
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Figure 5.

Intensity (kW/m)

Probability of house loss associated with predicted fireline intensity.

Fireline Intensity (kW/m)

Pr(Loss) = 1/(4.5278-1.7366* Intensity”0D.05456)

0.952
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Figure 6. Probability of house loss associated with predicted convective strength.

Convection Pr(Loss) = 0.2543*(Convect+5.6966)70.104 0.981
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