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MODEL INPUTS: Terrain

Crowthorne Fire 2 May 2011:
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MODEL INPUTS: LONG-TERM WEATHER
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MODEL INPUTS: LONG-TERM WEATHER
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MODEL INPUTS: LONG-TERM WEATHER
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MODEL INPUTS: LONG-TERM WEATHER
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MODEL INPUTS: LONG-TERM WEATHER
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WIND DIRECTION

FIRE WEATHER FOR GROWTHORNE FIRE

SCENARIOS: direction changes
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WIND SPEEI‘

FIRE WEATHER FOR GROWTHORNE FIRE
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FIRE SPREAD MODELLING




FUEL MODELS AND FIRE SPREAD IN PROMETHEUS
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FUEL MODELS AND FIRE SPREAD IN FARSITE

FM FUEL LOADING (tons ha'l) SURFACE DEPTH XtMoist HEAT
Code AREA:VOLUME (cm) (%) CONTENT (kJ
(cm?*cm?) Kg™)
1h 10h 100h LH LW 1h LH LW Live Dead
FM14 2.73 0 0 0 12.17 96 88 100 42.4 25 20808 20808
(HIGH)
FM14 1.28 0 0 0 6.5 96 88 100 19.7 25 20808 20808
(LOW)
SH6 7.16 3.58 0 0 3.46 246 N/A 525 61 30 18608 18608
(HIGH)
SH3 1.11 7.41 0 0 15.32 525 N/A 459 73 40 18608 18608
(LOW)

FM14: customised fuel model for heather (Davies, 2005)
SH6/SH3: ‘built-in” FARSITE fuel model for shrubs (Scott & Burgan, 2005)
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EVALUATING/GUSTOMISING FUEL MODELS

Methodology to geo-reference thermal imagery
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UAV FUEL MAPS AND FUEL MODEL EVALUATION




WHAT ABOUT HELIKITES?
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NEW MOOR BURN: 20 OGTOBER 2014




BURNSIDE FIRES: 2 APRIL 2015
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FIRE SPREAD MODELLING FOR SWINLEY-GROWTHORNE
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Crowthorne Fire 2 May 2011:
observed weather fire scenario
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Crowthorne Fire 2 May 2011:
simulated fire scenario
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Simulation: Wind + 90 degrees
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Crowthorne Fire 2 May 2011:
wind + 90 degrees fire scenario
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Crowthorne Fire 2 May 2011:
wind + 180 degrees fire scenario

® 2 May 2011 Ignitions

Crownfire Burn Fraction




Tl o 3
1,000
Metres

@® 2 May 2011 Ignitions

Simulation: Wind + 270 degrees §
v/ :
7///, FCE Fire Extent Map




Crowthorne Fire 2 May 2011:
wind + 270 degrees fire scenario
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Crowthorne Fire 2 May 2011:
wind + 10 kph fire scenario
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TOWARDS “ENSEMBLE” FIRE SPREAD MODELLING

Weighting:

Land cover (expert judgement): 5
proximity to built-up areas: 3.5
Proximity to foot access routes: 3
Proximity to car access routes: 3
Access land: 3

Population density: 3
Infrastructure and installations: 1
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Average fire size
Average fire intensity
Worst case scenario?
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TOWARDS “ENSEMBLE” FIRE SPREAD MODELLING

Values at Risk

Weighted layers:

Health and well-being: 5

Property and inrastructure: 3
Ecosystem services: 1

High
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Average fire cost
Worst case scenario?
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Assessing trade-offs between wildfire reduction strategies
and stakeholder values in the Eastern Mourne Mountains
Charlotte Hewitt & Thomas E L Smith

STUDY AIM:
To recommend rones of the Eastern
Mourne Mountains where effective

fuel load management miry be
implemented without detrimentally

mens of Geography, Strawd, Londse, WCZR 2LS

1. Managing wildfire risk & stakcholder values

* The Mourne Moustains Area of Outitanding Natural Besuty (Fig. 1) is » region of acsnomi
with & rangs of staked nthuding farmen, comervatonats, wtilty sroviders, snd

recrestional groups Tabie |
i Spring 2011, wildfices in the EMM (Fig. 2) we
tha Mosrnes in recant memary” [Chmate N, 20
Tha wae not an solsted nodent, widires in the Lastern Mourne Mourtams (EMM) were
responaie for 26 emengency caliouts requirng 4 or mare pumps, Setween 2008 & 2011 (Mg 1)
A greup of wirdfve frafighting aaperts were commasosed 1o recommend widhre harard
Teduton strategies [MNT, 2013], T™har repart recommended prewribed Burnng erhanced
grazing and mechanical cuttng for fusl reduction, snd Svided the lendscape mio management
1ectors accordng to Niely fire spread patterns (Fig. 4)
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II. FARSITE wildfire spread modelling

FARSITE wi 1 [Scott & Burgen, 2008) i o freely : 3

wralanle ipet [ T e

Rezhermals fire spread equation, and Muygen's

principie for Lre propagation [Firmey, 2005]

FARSITE inputts inciudie » digtal tarrain model for

vope and aapect (Fig. Sa, b, 1), & fusl map (Fig 54

grvtion locationa (Mg, 6] & met dats feeds (Fig. 7)

Fuel type Tre 5pread and insenity charamerisncs

70 Cetarmined by the physcal characteratica of

he fusls (e g oading surface sres volume oic )

Custom low and high fuel loed models for heather

wers devwioped usng Davs [2005]

[Fig. §) located according to N#RS. P

Met dota were takan from nearty met 1tations (fig.

7) for 12 previous fire svert de!

120 siemdations ware rus in totel (5 gnmons » 12

fre weather svents » 2 fusl load scenanos)
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* EMhIicer angagem et 5 relagnied st
important for effectve land and rescurce
management [MA, 2005]

This stucty megages with relevant
Staletoiders (Table 1] 10 expiore sny trade-
offa betwee proposed fuel reducton
HrAteges and Bndaae valee

The EMM statoholders wars interviewed
and wihad 10 velue the EMM fre semon
under their current maragemant, snd
under the theee afferent proposed fue
reduction strategies (g §)

Thes alowed for an assessmast of how
landicape va'ue changes for ol itakahciders
(Fig. 9], with erdanced graring preferred by
moat stalabolderns n most of fee tecton,
and prescribed burnang being the least
popuiar fusl maragement it ategy

With the formaton of » colleborative
widfirs group in the EMM,

ML Change i the new futur

percagtons of dMerent strateges Charge

oAbt Sen | e

orageret homgen

P 1 g e B

e s g 13 4
vt 0 e mamageeat peres mare

* After determining how stakehoider values (Sect. 1)
90 how the potential for fre speeed and nteratty
(Sect. V) would Se sffected by fuel reduction
management, it is poasie 10 identily secton where
cortan fuel managerment stratages lead 85 8
reduction in widfre risk AND improve stalieholder
values (Teble 2, snd dovk greens in Fig. 14}

Under prescrbed burning, the majerty of fire
Quadrants eahiet 2 trade-oft, with 3 reduction n the
FireScore, but decrassed total stakehoider values (Fig
14, tep)

Grazng s the preferred fuel reduction option, with &
majonty of the secton exhibiting high managemest
potential (Fig 14, midte)

Mechancal cutting has simiar patential to grazing for
» rumBer of sectors, athough it reduces stakehoider
values relative Lo grazing in other sectors, leading to 8
reduced potential in these sectors (Fig. 14, bottom)
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V1. Limitations & future work

* Economc conts of the fuel reduction sty steges were Aot
fassred in 10 the stakahoider valuations. TN could
dramancally sler maragermert potental and shou'd be
congidernd i huture work
Pertaption of value of dilerent optont rmight changs if
VIR0 E WHTR 1D COMITE ECONIMC TONS AN
Mt thange Sver Trme UAder § Mmire (olaberative fee
woup (ag 4 prescribed Burming wes shoan 12 be es
demagiegthan currant perceptiont). A compariacn wih
Aotire sakahoicer vaues sfer 8 number of yeary with &
fire grous should be condutted
Proper evalsation of FARLTT for semuiatng rase-of -
1pread in hasther fusls needs 10 be conducted fig 1S
shows the dflerence in f) wod Detwwen the
cuttomaed hesther fusl model aed the “bult-n” sheut
model forthe 1 May 2011 fire (Rg. 1). The fue
parimater for the stenario Lting the Bult-ia model best
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rapresents the sctual fire that scourred thet duy. Further =

obietvetons of rate-of -agresd need to be conducted to
Pelp mprove model evalienon
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