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Most operational fire spread models assume that
fires will burn at an approximately constant (quasi
steady) rate of spread under a specific set of
environmentalconditions

VESTAIry eucalypt forest fire behaviour model
McArthur Mk5 forest fire behaviour
CSIR@rassland fire behaviour
CSIR®Mallee-Heath firemodel
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Compile a database of extreme fire behaviours
within Australian wildfires

Investigate the conditions and processes under
which bushfire behaviour undergoes major
transitions

Identify If threshold conditions occur that could
allow for the prediction of extreme fire
behaviour from environmental conditions



Extreme fire:
GCANB &aLINBIR 20KSNJ U0KI
especially when it involves rapid increases

Werth et al. 2011, 20165ynthesis of knowledge

of extreme firebehavior volumel and 2.Gen.

Tech. RepPNWGTR854, 891 Portland, OR: U.S.
Department of Agriculture, Forest Service, Pacific
Northwest ResearcBtation



Extreme Fire




Spotting/Firestorm
Firetornado/whirls
Lateral vortices

Junction zonegJumpfires)
Eruptive fires

Crown fires
Conflagrations
Downbursts
Pyraoconvective events



Spotting/fire storm

Byramo mpp b0 O2 Y & A RS NBhehadordRaincteristic
both from the standpoint of fire suppression and the effect on fire
AYUSyanhadulueos

A Shortdistancespotting
(upto 750m)

A Medium-distancespotting
(10005000 m)

A Longdistancespotting
(>5000 m)

Examples include
Strathewan Narbethong,
Marysville 2009




Fire tornado/whirls

ACombinatiorheat andwinds

g1 m, v<10nm/s
g 3 km, v>50n/s "

September 11 2012 at Curtin Springs, Northern Territory



ASpreadof the fire perpendicular to thevind direction
(Simpsoret al. 2013 Sharplest al. 2011 Sharplest al.2012)

Australian examples:
aOLYyd&NBQa |
Aberfeldy 2013,
Wambelong2013




Junction zoneqJumpfires)

AA jump fire denotes the phenomenon that two fire fronts
spreadand meet each other, making up of asNape fire
topology, and then merge to produce very high rates of spre
because of high concentration of energy.

e.g Canberra 2003 hirtyMilefire USA 2001
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Rapid acceleration



Eruptive fires

AEruptive firebehaviour characterizely a sudden
change of spread rate and enermplease rate.

\a-\i:"

" Dold, JW, Zinoviev, A (2009)
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Crown fires

AVan Wagnerecognizedhree types of crown fires:
passive, active, and independent. An independent crow
fire no longer depends in any way on the surface phase

spreading ahead of the surface phase in the crown fuel
layer entirely on its own.
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AA conflagrationis a large and destructivige. Usually
they are weather driven fires and upper end of the
statistical distribution

A number of examples in the last tgrears: Portugal 2003Vambelong2013,
StateMine Lithgow2013, Blaclsaturday Comple2009, Tasmania 2013,
Canada 2016

Fort McMurray fire 48hr timelapse map
with EDMONTON. May 3-5, 2016



Downbursts

A Plume dominated fires can produce a cumulonimbus cloud, whic
can generate powerful downbursts (or downdrafts). This fires car
abruptly change direction and rate of spread.
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Data required:
Fireprogression/development data, mapped perimeters
Fuel datag type (canopy, heavy fuels, surface, elevated, bark), &iad

Weather data (observations and simulations including, upper
atmospheric conditions, DFMC, KBDI, DF etc.)

Topography

Weather RADAR data

Airborne LIDAR data

Satellite data

Onground fire observations / Interviews (Video and photographs)
Fuel reduction history

Line scans and imagery

Information about suppression activity

House losslata

Fuel moisture content (field observations)



Potential case studies

2013 NSW Wambelong Hills Forest
2013 NSW State Mine Hills Forest
2013 NSW Winmalee Mountains Forest
2013 NSW Deans Gap Hilly coastal Forest
2013 NSW HowesSwamp Hills Forest
2001/02 NSW Mt Hall Mountains Forest

2015 NSW Gold Mine Rd Fire Mountains Forest

7 fires/fire complexes
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2003,2006,
2007
2009

2013
2013
2014

2014
2014
2014

2014
2015

2015
PAONRS

VIC

VIC

VIC
VIC
VIC

VIC
VIC
VIC

VIC
VIC

VIC
VIC

Alpine fires

Black Saturday

Harrietville North

Aberfeldy
LakeAlbacutya

Bronzewing-ire

Malle Grass Fire

Red Bluff

Grampians
Scotsburn

Wye River

DenaleyRoad
Fire

14 fires/fire complexes

Mountains

Hills
Mountains/Hills
Mountains

Flat

Flat
Flat
Hills

Mountains/Hills
Hills

Hilly coastal
Hills

Forest

Forest

Forest
Forest

Forest /
Grassland
Grassland

Grassland

Grassland /

Shrub
Forest

Forest /
Grassland
Forest

Forest /
Grassland
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2005

2007

2014

2014

2014

2015

2015

SA

SA

SA

SA

SA

SA

SA

Wangary

Flat

Kangaroo Island Mostly flat

Ngarkat

Billiat
Conservation
Reserve
Eden Valley

Pinary

Sampson Flat

7 fires/fire complexes

Flat

Flat

Flat

Mostly flat

Hills

Grassland

Heath /
Woodlands
Grassland /
Heath
Grassland

Grassland

Crop /
Grassland
Forest
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2015
2016

2015
2015

2006

2005
2003
2003

1994

1961
1980

WA
WA

WA
WA

WA

WA
WA
WA

S

S

WA

Esperance

YarloopWaroona

Lower Hotham

hQ{df f A &

Leeuwin Ridge
(Contog
Pickering Brook

Mt Cooke
Lake Tay

Forrestania

Dwellingup
Boyicup

11 fires/fire complexes

Mostly flat
Undulating

Undulating
Undulating

Undulating

Undulating
Undulating
Flat

Flat

Undulating

Undulating

Woodland

Forest and
grassland
Forest

Forest, heathland
Heathland

Forest
Forest

Mallee and heath

Woodland, mallee
and heath
Forest

Forest
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2003 Canberra Hills Forest
2015 ACT Cotter River Hills Forest
2016 ACT Brandy Flat Hills Forest

3 fires/fire complexes

QLD in progress
Tasc in progress

NTc in progress
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Collected data
VIC——_

Black Saturday A Fire progression/developmen
data, mapped perimeters
Aerialimagery

Video and photographs
Suppression activity

Reports

Fire progression/developmen

data, mapped perimeters
Photographs
Line scans

Observations

Fire progression
Line scans
Photos

Mapped perimeter
Photos

Line scans

FLIR footage

Line scans

> v D D D

VIC Aberfeldy

VIC LakeAlbacutya

VIC Bronzewing-ire

VIC Malle Grass Fire
25
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VIC

VIC

VIC

VIC

VIC

VIC

Red Bluff

Grampians

Scotsburn

Wye River

DenaleyRoad
Fire
Mt Bolton

> v v Dy DD D D

v v v D D D

p>N

> >

Fire area
Reconstruction

Mapped perimeter
Photographs
Line scans

Video and photographs
Suppression activity

Line scans anderialimagery
Fire progression/development
data, mapped perimeters
FLIR footage

Line scans and imagery
Video and photographs
Suppression activity

Gridded weather, drought factor
Line scans

Fire progression/development

data, mapped perimeters
Photographs and video
Line scans



_ WA Esperance A Reconstruction and report
WA YarloopWaroona A Fire progression
A Reports
WA Lower Hotham A Meteorologicaldata
A Reconstruction
WA hQ{ dzf £ A @ A Fire progression
A Reports
WA Leeuwin Ridge A Reconstruction
(Contog
WA Pickering Brook A Severity map
A Reconstruction
_ WA Lake Tay A Report
_ WA Forrestania A Paper and presentation
_ WA Dwellingup A Reconstructions and report
_ WA Boyicup A Report
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SA

SA

SA

SA

Region
SA

Wangary

Kangaroo Island

NgarkatComplex

Billiat
Conservation
Reserve
Eden Valley

A

> >

Dy vy Dy Dy Dy D Dy DD D D Dy D

Operationalplans and maps
Line scan

Fire progression/development
data, mapped perimeters
Imagery

Suppression activity
Situation maps
Operationalplans and maps
Photos and video

Line scan

Imagery

Severity maps
Progressiomeports

Photos

Imagery

Progressiomeports

Photos

Imagery

Imagery

Situation maps



PAONRS SA

PAONRS

SA

Pinary

Sampson Flat

v v B

\>\

Imagery

Situation maps

Severity maps

Fire progression/development
data, mapped perimeters
Imagery

A Line scas

2003

2015

Canberra

Cotter River

Brandy Flat

> >

A Report

Line scans

Burning plans and suppression
activity

Fire progression/development dat
mapped perimeters

Photos

Burning plans and suppression
activity

Gridded weather

Fire progression/development dat
mapped perimeters
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Access database development
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WA

SA
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ACT

NT

State
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Fire_ID

Name

X

X

X

Lands

Fire_ID

Fire
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Fire

Name

Area

X

X
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Lands
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Line
scans

Video

Photos

Imagerq

X

Reports
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