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SIMPLE MODEL 1: NO WIND OR SLOPE  \Tjpcfficient

Open Simulation 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 535 56 57 58 50 60 Lm

1 - NoWindNoSlope.fgm
 No wind [0 m/s]
* Noslope [0°]

*  30% relative humidity
e Uniform fuel (dry grass)

Single POIN'T ignition
Run the simulation:

e  What fire behaviour should

Ignition
we expect?
*  Where will the fire spread?

What are the fire
alignments?

39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58, ky
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SIMPLE MODEL 1: NO WIND OR SLOPE  \Tjpcfficient

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 km

e No wind [0 m/s]
* Noslope 10°]
* 30% relative humidity

* Uniform fuel (dry grass)
* Single POINT ignition

Fire behaviour:

e Uniform spread in all
directions (400 m in 4
hours)

Each fire perimeter
represents 20 minutes of
fire spread (4 hours in

* Low intensity (no total in this example)

alignment)

.39 40 41 42 43 44 45 46 47 48 49 S0 51 52 53 54,55 56 57 S8,  kp
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SIMPLE MODEL 2: WIND NTiREfficient

Open Slmlllatlon 40 41 42 43 44 45 46 47 45 49 50 51 52 53 54 55 56 57 58 59 60 lm

2 — WindNoSlope.fgm

* 10 km/hr wind [2.8 m/s]
e Southerly wind [180°]

* No slope [0°]

*  30% relative humidity

e Uniform fuel (dry grass)
* Single POIN'T ignition
Run the simulation:

e  What fire behaviour should
we expect?

Ignition

*  Where will the fire spread?

What are the fire
alignments?

39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58, ky
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SIMPLE MODEL 2: WIND YTIREfficient

* 10 km/hr wind [2.8 m/s]| = .0.41.02 43 48,45 45 47,55 25 50,51 52 53 58,55 565758 55 60 s,
e Southerly wind [180°]
e No slope [0°]

* 30% relative humidity

* Uniform fuel (dry grass)
* Single POINT ignition

Fire behaviour:

* Spreading faster to the
north (800 m in 4 hours)

* Low intensity in backing
and flank fires (no
alignment)

.39 40 41 42 43 44 45 46 47 48 49 S0 51 52 53 54,55 56, 57 58,  kp

* Medium intensity in the
head fire (alignments = 1)
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SIMPLE MODEL 2: WIND NTIREfficier

Change the weather stream so rester e

. . Mame: ‘Weather Stream Start Date:  Mowember 11, 2013
that the wind speed is now 20 st Dy St o o | m—r
km/hr. FFRAC: 85.0 Today's Hourly Starting Code
DM 250 HFFMLC: 850  @Hour 18 |

2000 Methad of Haurly FFME Calculation

. DC:
® ZO km/ hr Wlnd [5 . 6 m/S] ‘ Precipitation [12:01 - 23:00) 0.0 mm () Diurnal [Lawson) @ Hourly [Van “Wagner)

Weather Conditions

[ ] Southerly Wind [1800] Date Time  Temp RH Frecip WS WD HFFrC DC DC BUI HISI HPwl d
Mow 11 —

* Noslope [0°] N R

. . . Mow 11 DS;DD 2D:D an D:D 10 180 50:5 28 200 38 0:3 0:4

¢ 30% relative humidity e om w3 o Em s on b l

° Uniform fuel (dry grass) Import Weather. .. ] [ &dd} DaiIIE:;rtl... l |+ [ Diumnal Parameters... ]
Comments

* Single POINT ignition Edit daily weather conditions

Run the simulation:

. . [ Edit Daily wEather_f:ond%\ T =)
*  What fire behaviour should ———
arl LENNERP Days to Apply 4
we expect? EndDse | Stac
Temperature wiind
° Where will the f1re spread? i 200 Minimum Speed 20
M aximurn 20.0 Marimum 5peed 20
What are the fire : Diecion 180
. Minirmum FH 30
alignments?

Frecipitation 0o Ok ] [ Cancel
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SIMPLE MODEL 2: WIND NTiRefficient

 20km/hr wind [5.6 m/s] 40 41,42 43 44 85 46 47 48 45 50 51 52 53 54 55 56 57 58 59 60 kp
* Southerly wind [180°]
* Noslope [0°]

*  30% relative humidity

* Uniform fuel (dry grass)
* Single POIN'T ignition
Fire behaviour:

e Spreading even faster to the
north (1.8 km in 4 hours)

* Low intensity in backing
and flank fires (no
alignment)

* Medium-to-high intensity
in the head fire
(alignments = 1)

. 48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63 64,65, 66,67 kun, ,
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SIMPLE MODEL 2: WIND NTIREfficier

F B
Change the weather stream so :
. b Mame: Weather 5hream Start Date: M ber 11, 2013 =
that the wind speed is now 30 o i
“esterday's Daily Starting Codes EndDate:  Mowember 17, 2013
km/hr from the Southe aSt FFRLC: 85.0 Today's Hourly Starting Code
( 1 3 5 0) DMC: 250 HFFMC: 850 @Hour 16 =
’ DC: 2000 Method of Hourly FFMC Calculation
s Precipitation [12:01 - 23:00): 0.0 mm () Diumnal [Lawson) @ Hourly [Van Wagner)
30 km/hr wind [8.3 m/s]
Weather Conditions
: o Date Time  Temp RH Frecip w5 wD HFFMC DWC  DC BUI  HISI HP ol
* Southeasterly wind [135°] 3
00:00 30 345 25 38
o Mow11  01:00 200 30 0.0 10 180 40.2 25 200 38 01 o1
® NO Slope [O ] Mow11 0200 200 30 0o 10 180 456 25 200 38 01 o2
Mow11 0300 200 a0 0.0 10 180 506 25 200 38 03 04
° (y 1 * h ° d ° Mow11 0400 200 a0 0.0 10 180 553 25 200 38 05 07
30 O re atlve uml lty Mow11 0500 200 30 0o 10 180 596 25 200 38 07 10 il
Import Weather... ] [ Add... | v] | Edit... | v§| [ Diurmal Parameters... ]

e Uniform fuel (dry grass) : /f’ l

* Single POINT ignition Edit daily weather conditions
Run the simulation: L N

Cancel

. . [ Edit Daily Weather CD;ic- - =)
e  What fire behaviour should e e —\st
we expect? Start | November 11, 2073 Dags o oply y
End Date Static
*  Where will the fire spread? Lempersture d
P irimnLam 20.0 finimum Speed 300 I
e What are the fire ' Masirnum 200 Masimum Speed 300
allgnments ? | B Direction 135
| Finimurmn BH 30
l Frecipitation 0o [ 0k, J l Cancel
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SIMPLE MODEL 2: WIND YTIREfficient

e 30 km/hr wind [83 m/s] L .22 ,28 26 28 30 32,34, 36,38 40 42 44 46,48 50

 km

* Southeasterly wind [135°]
* Noslope [0°]

*  30% relative humidity

* Uniform fuel (dry grass)

* Single POIN'T ignition
Fire behaviour:

e Spreading even faster to the
northwest (>3 km in 4
hours)

 Low-to-medium intensity
in backing and flank fires
(no alignment)

* High-to-very high intensity
in the head fire
(alignments = 1, high wind)

S o0E 528 Sl 56 SR 608 820648 6068 R0 T e
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LANDSCAPE MODEL 1: SLOPE NTIREfficient

R T = Lo\ Lt o
/ K%

Open Simulation /ﬁy

" N PR s
» / & Gairn's/ 4 \\ﬁ,%,/E;ﬁ:l—_‘)E' As“\:léhrg
3 — SlopeNoWind.fgm B e ) A %4% >
: Naftihg Hall-82 | ) i S Wt
e No wind [0 m/s] TR e e
<2 : € " Caitn-r-—

. . " 54 .‘ \ /I*
 Flat terrain moving into @ @ AN @ ,
. . 2 . }A\\‘ 3 )
hilly terrain 97,20 Ny aon 2, 0 A A
>> / Lorbottle Hall/c. //)ﬂ%; /
*  30% relative humidity % /}3;;;4;' \‘z{*
v (25X e _*
* Uniform fuel (dry heather) % 00 Do Foon oy
« Single POINT ignition e T BIEE
g g Y& =3 4 ;
. . 77 y‘\ =
Run the simulation: p7 28 (-
. . SN O
¢  What fire behaviour should =~ %fg‘s’“’fmrg \% WA Por
we expect? A N farteughy 0 .
l‘\ = B &\St :’:: \"“\\ /‘“- Swall
. . P Jankhead Carti‘hgton > y\{‘ y o;v84
*  Where will the fire spread: | fies Ighnition B Kowe
= ,¢’:‘ St ain Heads ,'J
*  What are the fire 201 T = NS g
alignments? NATNS R o cedem~s
2332 \ 7 Digimap
Cartington GOLETN NI Y




LANDSCAPE MODEL 1: SLOPE J\\Fm[mugnt

. 06 08 10 12 14 16 18 20 22 24 26 28 30 32 km

Open Simulation

3 — SlopeNoWind.fgm
 No wind [0 m/s]

 Flat terrain moving into
hilly terrain

*  30% relative humidity

e Uniform fuel (dry heather)
* Single POINT ignition
Run the simulation:

e  What fire behaviour should
we expect?

*  Where will the fire spread?

What are the fire
alignments?
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LANDSCAPE MODEL 1: SLOPE NTIREfficient

22 24 26 28 30 32 km

e No wind [0 m/s]

 Flat terrain moving into hilly
terrain

*  30% relative humidity
*  Uniform fuel (dry heather)
* Single POINT ignition

Fire behaviour:

* Initially a uniform spread
with low intensity in all
directions (no alignment)

* When fire moves upslope it
accelerates and becomes
more intense (alignment = 1

or 2)

 Fire decelerates on
downslopes




LANDSCAPE MODEL 2: SLOPE & WIND \ FIREfficient

P 8-S R o T S T i 1 e X | I e X S i 1 S 1 I 15 B

Open Simulation

4 — SlopeAndWind.fgm
10 km/hr wind [2.8 m/s]
e  Westerly wind [270°]

Flat terrain moving into
hilly terrain

30% relative humidity

Uniform fuel (dry heather)

Single POIN'T ignition
Run the simulation:

e  What fire behaviour should
we expect?

*  Where will the fire spread?

What are the fire
alignments?




LANDSCAPE MODEL 2: SLOPE & WIND J\\'ﬁﬁ[fﬁcignt

32 34 36 38 40  fm

* 10 km/hr wind [2.8 m/s]
*  Westerly wind [270°]

* Flat terrain moving into hilly
terrain

*  30% relative humidity
*  Uniform fuel (dry heather)
* Single POINT ignition

Fire behaviour:

* Fire moves with the slope and
wind eastwards

* Head fire burns with medium
intensity, but this increases to
high intensity on the steepest
slopes (yellow patches).

* Fire burns with low intensity
against the wind and slope (no
alignment)




LANDSCAPE MODEL 2: SLOPE & WIND \ |R[ff|c|gr

Weather Stream - WxStatio_nl‘

Change the weather stream so

that the wind direction is now et
o ‘Vesterdaw's Daily Starting Codes End D ate: June 30,202
fI‘OIn the nor thwest (3 15 ). FFMC: Ll Today's Hourly Starting Code
DM 250 HFFMC: 830 @Hour 16 =
¢ 20 km/hr Wlnd [56 m/S] pc 2000 Method of Hourly FFMC Caloulation
Precipitation [12:07 - 2300 0.0 mm () Diumal (Lawson] @ Hourly [¥an wWagner)

* Northwesterly wind [315°]

Weather Conditions

Date  Time Tewp RH  FPrecp WS WD  HFFMC  DMC DG BUI  HISI  HFwl =
Jun 27 [

* Flat terrain moving into

Jun2? o 01:00 180 40 0.0 200 270 51.0 25 200 38 05 08

. .
hllly terraln Jun 27 0200 180 40 0.0 20270 EE5 25 200 ez} ng 1.7
Jun 27 0200 180 40 0.0 200 270 83.7 25 200 eiz] 11 27
° 3 O (y 1 b h ° d ° Jun 27 0400 180 40 0.0 200 270 E3.4 25 200 ] 13 35
O re atlve uml lty Jun2? 0500 180 40 0.0 20270 EE.7 25 200 38 15 41 i
Import Weather... ] [ Add... Edit... |- | [ Diurmal Parameters...

* Uniform fuel (dry heather)
* Single POINT ignition

Run the simulation:

Comments

Edit daily weather conditions )

Cancel

\:

. . [ Edit Daily Weather Co% io =)
What fire behaviour should R e D\st—
we expect? Stat | June 27, 2012 Dags (o Boply y
End Date Static
*  Where will the fire spread? Tenpersue i
P irimnLam 18.0 finimum Speed 200 I
e  What are the fire ! Maiman 180 | MaimumSpeed 200
allgnments ? | N Direction N5
| Minirnum RH 40

| Frecipitation 0o [ 0k, ll Cancel ] I



LANDSCAPE MODEL 2: SLOPE & WIND ‘}\\'Ffﬁ[fﬁcignt

* 20 km/hr wind [5.6 m/s]
* Northwesterly wind [315°]

* Flat terrain moving into hilly
terrain

*  30% relative humidity
*  Uniform fuel (dry heather)
* Single POINT ignition

Fire behaviour:

* Fire moves with the slope and
wind southeastwards

* Head fire burns with medium
intensity, but this increases to
high intensity on the steepest
slopes (yellow patches).

* Head fire decreases intensity
when going down slope, even
with the wind (alignment =
1 or 2, rather than 2 or 3)
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LANDSCAPE MODEL 3: ASPEGT NTIRefficient

Open Simulation

z NN s
- : e S22l
9 — AspectSiope.fgm g'} Qzﬁ ) ) i 2 /;’E
. \ I A 7
e No wind [0 m/s] i I =% k2 Sk
. {\ G ) / //" ’:i;;,}" 2
e Valley bottom with SE and AN 27
NW facing slopes either = C nguﬁm ‘,jf/‘v :
de Ch e
> q0 Va2 ,_96 g4 %
: .- ", THE ¥CHEVIO 7 — e \»
*  30% relative humidity RS 7 Z
20 NW-facing. N
* Uniform fuel (dry heather) 7’ ' slopes _________ Grell)
| .n777 H.u
* Single POIN'T ignition = =
. . E—rsolily Ty R
Run the simulation: £ =,
Scotsman'’s { AN b &
S kEewe— O\ \l| (3. L\ PN (;’o
e What fire behaviour should || o Ignition~ | %%
2..L.E | 1o
? SN s Ra(e
we eXpeCt' | :>'// Y 18 e { .(??o;’o “\& " |Great Standrop
. . 74y /504 AN ;\
*  Where will the fire spread? /",7 S
. ¥ :',’ *e[‘“'! \ y \ V//il'\‘}s{sﬁ§:==4
*  What are the fire NN\ =7 . Z
. =Nt A = L N BT =y Digimap
alignments? 3 ¢ X ]
& l} S < @Y L




LANDSCAPE MODEL 3: ASPEGT J\\Fm[mugnt

Open Simulation

5 — AspectSlope.fgm
 No wind [0 m/s]

» Valley bottom with SE and
NW facing slopes either
side

*  30% relative humidity

e Uniform fuel (dry heather)
* Single POIN'T ignition
Run the simulation:

e  What fire behaviour should
we expect?

*  Where will the fire spread?

What are the fire
alignments?




N
LANDSCAPE MODEL 3: ASPEGT NTIRefficient

* No wind [0 m/s]

e Valley bottom with SE and NW
facing slopes either side

*  30% relative humidity
*  Uniform fuel (dry heather)
* Single POINT ignition

Fire behaviour:
» Fire moves with the slope

* 'Two head fires moving up both
slopes. Head fire along SE-
facing slope moves quicker and
with more intenisty due to
aspect and greater slope
(alignment = 2). Head fire along
NW-facing slopes moves slower
(alignment = 1).

* Lower intensity fire moves up
and down the valley.
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SIMPLE MODEL 3: WIND SHIFT NTIRefficient

Open Simulation 44 45 46 47 48 49 50 51 .52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 km

6 — WindShift.fgm P .
20 km/hr wind [5.6 m/s] 2 km

* Southerly wind [180°]
changing to Westerly wind
12707]

* Noslope 10°]
*  30% relative humidity

e Uniform fuel (dry grass)
* Single POINT ignition
Run the simulation:

e  What fire behaviour should
we expect?

*  Where will the fire spread?

What are the fire
alignments?

\

Ignition

43 44 45 46 47 48 49 50.51.52 53 54,55 56.57. 58 59 60 61 62 63 64km
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SIMPLE MODEL 3: WIND SHIFT NTIRefficient

* 20 km/hr Wind‘ [5'6 m/S] 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 km
* Southerly wind [180°] | >
changing to Westerly wind 2 km
[270°]

*  No slope [07]

*  30% relative humidity
*  Uniform fuel (dry grass)
* Single POINT ignition
Fire behaviour:

« Spreading to the north (600
m in 2 hours)

* Low intensity in backing and
flank fires (no alignment)

When wind changes
direction, the slow-moving
low-intensity east flank fire
becomes a large quick-
moving (1 km in 2 hours)
high-intensity head fire.

43,44,45,46,47,48,49,50,51,52,53,54, 55,56, 57, 58, 59,60,61,62,63, 64km, ,




<
SIMPLE MODEL 3: WIND SHIFT 'FIREfficient

Change the wind speed and wind direction

. . . « PRT -
in the weather stream by clicking on “edit cat Houry westrer oo =
I3 Y .
and then “hourly”. Here you can adjust the Date 171172003 :
time of the wind shift and the direction - T (TR
ime Temperature Humidity Precipitation Speed Directi
. . . P ion
that it shifts to, as well as the wind speed. wo| 20 [mw | 00 |20 |00
Try doing the same for some of the B e e
y g 0200 | 200 30.00 0.0 200 180.00
landscape models used previously. mo| 20 [mw [0 fmo wmw
000 | 200 30.00 [111] 200 180.00
e SEERECR IO Ea
06:00 | 200 30.00 00 200 | 180.00
Mame: ‘wieather Stream Start Date:  Moverber 11, 2013 = 07:00 | 200 30.00 0.0 200 180.00
‘resterday’s Daily Starting Codes End Date:  Movernber 17, 2013 2 08:00 | 200 30.00 00 200 150.00
FFRLC: 83.0 Today's Hourly Starting Cade 0900 | 200 30.00 [1X1] 200 180.00
DMC: 250 HFFMC: 80 @Hour 18 2 10:00 | 200 30.00 0.0 200 | 180.00
oC: 2000 Method of Hourly FFMC Calculation 1100 | 200 30,00 0o 200 | 120,00
Precipitation (12:01 - 23:00): 8.0 mm (2 Divrnal (Lawson) @) Hourly [Wan W agner) 1200 | 200 30.00 00 20.0 180.00
‘wieather Conditions 13:.00 200 30.00 0o 200 180.00
Date  Time Temp FRH  FPrecp WS wD  HFFMC  DMC DC  BUI  HISI  HPwl = 1400 | 200 30.00 0o 200 | 180.00
Nov 11 [ | 1500 | 200 30.00 00 200 | 180.00
2 16:00 | 200 30.00 00 200 .00
Newll OL00 200 30 0.0 0 180 402 % 20 3 01 O | /
Nowll 0200 200 30 0.0 10 10 456 B 0 301 02 || (1700 200 300000 200 | 270.00
Newll 0300 200 30 0.0 10 180 505 % 20 3} 03 04 I [12:00 zﬂ_u/ﬁm 00 200 | Z70.00
Newll 0400 200 30 0.0 10 180 53 %X 20 ! 05 07 1900 >t 2000 00 200 | Zom
Newll 0500 200 30 0.0 10 180 595 % 20 | 07 10 I .
2000 | 200 30.00 00 200 270.00
Import Weather... ] [ Add... |+ ] E Edit... [ [ Diumnal Parameters... 00 | 200 0.00 0.0 00 270.00
C Daily... 2200 200 30.00 0.0 200 270.00
ormments
/ oy ' 2300 | 200 3000 | 00 200 | 27000

Edit hourly weather conditions ! ——




ae
N
» ol
;
< 3 77 .
o National Centre fo
' - ‘ Earth Observation
NATURAL ENVIRONMENT RESEARCH COUNCI
. Field Spectroscopy
Facility

thomas.smi
@DrTELS

This project is co-funded b
the European Union

ING'S
College
LLONDON




