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WINDNINJA

» Determina la influencia de la topografia en los campos de viento
(direccion y velocidad).

> https://www.firelab.org/project/windninja.

» Este modelo requiere el uso del Modelo Digital del Terreno del area

evaluada, asi como un valor de velocidad y direccion de viento.
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Hl windninja - O

File Options Tools Help

WindNinja
v o Solver
«" Conzervation of Mass
@ Conservation of Mass and Momentum
v X Input
X Surface Input
@ Diurnal Input
o Stability Input (Beta)
v ¥ Wind Input
# Domain Average Wind
@ Peint Initialization
o Weather Model
v X Output

Elevation Input File

| | Open File 2 Download File

iegetation

Paso 1. Cargar fichero de elevacion. La forma del
“terreno” debe ser cuadrada o rectangular, con
ausencia de valores “No Data”

<€

Trees <

Mesh Resolution

Custam @ Meters O Feet b

Time Zone

Europe Madrid *  [#] show All Zones

[ pisplay time zone details

‘onsole Cutput

1: Welcome to WindNinja 3. 1.4
2: CrMindNinja/Windhinja-3. 1.4

Paso 2. Definir el tipo de vegetacion dominante
en el terreno

Paso 3. Definir la resolucion de los archivos de
campos de viento. Es un elemento importante
por las limitaciones computacionales de los
equipos.
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File Opticns  Tools  Help

WINDNINJA

WindNinja
v o Solver

" Conservation of Mass

o Conservation of Mass and Momentum
¥ o Input

« Surface Input

« Diurnal Input <

«" Stability Input (Beta)
v Wind Input
Domain Average Wind
@ Point Initialization
o Weather Model
v K Output

Use Stability

Console Qutput

1: Welcome to WindNinja 3. 1.4
2: C:MWindMinja/WindMinja-3. 1.4
3: Opening dataset...

4: Reading GeoTIFF...

5: File Opened.
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Paso 4. Determinar si se quiere que los
calculos tengan en cuenta el efecto de la
hora del dia en los vientos de ladera y la
existencia o no de estabilidad atmosférica.
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WindNinja G
~ o Soher
" Conservation of Mass
@ Conservation of Mass and Momentum
v o Input
" Surface Input
«" Diurnal Input
« Stability Input (Beta)
v & Wind Input
«" Domain Average Wind (
o Point Initialization
o Weather Model
v 3 Output v
[+] Domain Average Wind
Input Wind Height
20ftUSs « | 20,00 % Feet Meters
3 Clear
Speed Direction Time Date Cloud Cowver(%%) Air Temp.
mph = C -
[12.00 ] [z [#] [11:31 [2] [e/sra01s ][0 = E
[ooo 5] [0 £ [1n31 (2] [emrz0is ~ ][0 [z [£]
[oo0 [F][o ] [1u31 (2] [esre0s ~|[o = E
[ooo 5] [0 £ [1n31 (2] [emrz0is ~ ][0 [z [£]
[oo0 [F][o ] [1u31 (2] [esre0s ~|[o = E
[ooo ][0 #] [1n31 (2] [emrz0is ~| o Hlzz B
Console Qutput [
1: Welcome to WindNinja 3.1.4 ~
2: C:/indNinja/WindNinja-3. 1.4
3: Opening dataset...
4: Reading GeoTIFF...
5: File Opened. (¥
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Paso 5. Incorporar los valores de
velocidad y direccidn de viento,
cobertura de nubes y temperatura
ambiental. Existen tres maneras
de aportar esta informacion: i)
como un valor medio para todo el
escenario a diferentes horas, ii) a
partir de los datos de una
estacion, iii) a partir de los valores
obtenidos de modelos
meteoroldgicos.
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B windninja - O *
File Options  Tools  Help

WindMinja ~
v o Wind Input
+" Domain Average Wind
@ Point Initialization
2 Weather Model

v oum Paso 6. Definir la tipologia de
v Google Ea
Sk g resultado que queremos obtener
| Seospatal POFFes (Google Earth, ficheros
" Sohe . . .e
i . vectoriales, archivos ascii para ser
Aceste s s ) empleados en simuladores de
| ® metes - comportamiento del fuego, entre
Use Mesh Resolution OtrOS) )
Console Output [
1: Welcome to WindNinja 3. 1.4 ~

2: C:windMinja/WindMinja-3. 1.4

3: Opening dataset...

4; Reading GeoTIFFR...

5: File Opened. W
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File Options Tools Help

WINDNINJA

WindMinja
v o Wind Input
+" Domain Average Wind
* Point Initialization
> Weather Model
v o Output
+" Google Earth
«" Fire Behavior
¥ Shape Files
® Geospatial PDF Files
' WTK Files
" Solve

Available Processors: 4

MNumber of Processors -2 Solve (

Open Output Files Path

Console Output

1: Welcome to WindNinja 3. 1.4
2: CifwindNinja/WindNinja-3. 1.4
3: Opening dataset. ..

4 Reading GeoTIFF..

5: File Opened.

il |l..erleg
Cuiprdan

Paso 7. Obtencion de los
resultados

EUROPEAN UNION
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WINDNINJA Sudoe
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» Aplica los calculos de comportamiento del fuego a condiciones
ambientales complejas

» Es un modelo de simulaciéon de propagacién de fuego forestal

» Los combustibles, condiciones atmosféricas y topografia varian espacial y
temporalmente

»Se controla la resolucion espacial y temporal de los célculos

»Produce mapas de propagacion del fuego y su comportamiento
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Paso 1. Generacion del archivo “landscape”

Elevacién
Pendiente
Orientacién
Modelo de combustible
Cobertura de copas
Altura de copas
Altura de la base de
la copa
Densidad aparente
de la copa
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Paso 1. Generacion del archivo “landscape’

B FARSITE: Fire Area Simulator
FiI Output  Medel Simulate  Attack View Help

AT 44 crap rave] wop || Rl

Landscape (LCP) File Generation X

Load File [LCF] | CearFies | |

Save File [LCP) | Latitude 2 — Uritz and Dp.tiTlS— TO d O S | 0 S fi C h e ro S
’V:’—g DISTANCE r E:;'S C ok

Elevation 45 ClI [ elevasc | & Meters O Feal
Slope A5CI Im " Degrees 0 Percent (.aSC)dEben tener |a misma
Aspect ASCII m 128 ' Degess

Fuel Model 45CI1 Im [ Customn [~ Corwent [ Const
Canopy Cowver ASCI IW " Cat. 04 & Percent [~ Const

StandHeight ASCI I h_arb.azc IMeters LI [ Const
Crown Basze Height I hic10.asc IMetels"'I i} LI [~ Const

resolucion y extension

Crown Bulk Density | cbd100. 450 Ikg.-"mS"'IDD ;l [~ Const

[ Duff Loading ASCI I  Tlac ©* Mgtha [~ Const
[ Coarse Woody A5CI I [~ Const

Description
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FARSITE: Fire Area Simulator - O

TERHZEE NN

VIEW: E\asturias_simulacion\estandar\inputs\prueba LCP — O *

f

File Input  Output Model Simulate  Attack

ARSITE Simulation Leg..  — O *

prueba,LCP- Fuels

Visible Theme
NoData
(0)=>13365

|

IEROIORON
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Paso 3. Anadir los ficheros de “Project Inputs” (ajuste y conversiones de
modelos de combustible, humedad de combustibles, condiciones

meteoroldgicas, vientos y duracion de la simulacion)

Qutput Model  Simulate Attack View Help

FARSITE Project

VIEW: | Load Project I I

Save Project I

Cloze Project I

X

Attached Vector Files |

Canopy Charactenistics |

¥ Landscape File [LCP]

I prueba LCP d

— Fuel Files
¥ &djustments [AD)

I ADJUSTMEMNT AL j

W Muoistures [ FM5)
Fandar_fuel_moisture.fmsﬂ

¥ Conwersions [.CNW)

I conversion. CHY j

[ Custom Modsls [ FMD)

E—

[~ Coarse Woody [.CWD)

—'w'eather Files [W/TH)

M weatheriwt o
T2 2|
s J
o —
s k|

ok

—ind Files [ WND)

W 1 [ windsPardesoawnd - |
o —
raf |
ra J

Help

Cancel

5] |

[v Bum Perind [BPD)
BUHNPEHIDD.BPDj

x LEIYSE] aldREld

B3 FARSITE Simulation Leg...

00 =~ @ N L b=

prueba.LCP- Fuels

Visible Theme |

INERCOOECN
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Paso 4. Definicion de la resolucion temporal y espacial de la simulacion

B3 FARSITE: Fire Area Simulater — O

File Input Output odel Yeimulate Attack View Help

Pﬁl@l {Sj@l = Model Parameters x l—loooo M w

g3 VIEW: E:\asturias_simula

— Time Step
ﬂ J jIBD'D min prueba.LCP- Fuels

—izsible Steps T Visible Theme

4 3 |2.EID hrg e NoData
JJ J g {0)=>13365
& Primary  Secondary IZUD hrs i} E -,

| ~ Perimeter Resolution

A N

r Distance Resolution

|

INERC ORI

-

Units e
~ .

Help Cancel Helite
" English K
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Paso 5. Definicion de las opciones de comportamiento del fuego

B FARSITE: Fire Area Simulator — |
File Input Output Simulate Attack View Help

"2 BAB[ R Graph| Table| Map [F|EITY Al A ]| M aalal Sy

B4 V/IEV: E\asturias_simulacion’ 4 Fire Behavior Options

883 FARSITE Simulation Leg...

V¥ Enable Crownfire prueba LCP- Fuel

]

[~ Scott & Reinhardt [2001] Method Visible Theme
NoData
(0)=>13365

[ Link Croven Density & Cover
¥ Embers from Torching Trees

[~ Embers from Surface Fires

¥ Enable Spot Fire Growth

INERCOORCE

|gnition Frequency (%) _ﬁlﬂ.'l 0%

Ignition Delay [mins) _|+ID Cancel |

[~ NWHNS Backing ROS

[™ Expansion Corection

¢ Fire-Level Distance Checking

™ Sim-Level Distance Checking
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Paso 6. Determinacion de la duracion de la simulacion

FARSITE

Sudoe

B84 FARSITE: Fire Area Simulator

VIEW: E:\asturias_simulacion‘estandariinputs\prueba LCP

8 Simulation Duration

v Use Conditioning Pericd for Fuel Moistures

Conditioning

File Input Output Model § Attack  View Help
I@I BlE[+] G-aph‘TahleI Map |RIRI™ A ZEFIEIE] alddlSld

B4 FARSITE Simulation Leg...

Starting

Ending

e

=P

g g

;I|B
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-

g g

|
=

jl‘l 400

jl‘l 1]

=i
=

<

g

Help

prueba.LCP- Fuels
Visible Theme

L

NoData
(0/=>13365

INEROOORCN
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Paso 7. Establecer punto o linea de ignicion (mediante shape o antorcha de
goteo) e iniciar la simulacidn)

; FARSITE: Fire Area Simulator

le Input Output M°de' Attack View Help 00 05:00  08/07 13:30 1359 152.1 "
el BIE[w|  crammtabie| Mop |B| RIS ApdES &2 HEI5E 00 05:30  08/07 20:00 156.8 175.4
{1 e : 08/07 20:30 178.1 199.2
08/07 21:00 198.1 221.6
00 07:00  08/07 21:30 215.8 241.4
85359 4773040 5 e 0007:30  08/07 22:00 2346 262.3
00 08:00 08/07 22:30 256.4 286.7
00 08:30  08/07 23:00 276.8 3095
00 09:00  08/07 23:30 296.7 331.7
0009:30  08/08 00:00 316.5 353.8
0010:00 08/08 00:30 337.8 377.5
0010:30  08/08 01:00 358.3 400.4

Bl LANDSCAPE: Ef\asturias_simulacion\estandar\inputsi\prueba LCP

.t

T T
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» Analisis y mapificacion de comportamiento de incendio para cada
pixel en un paisaje, bajo unas condiciones meteorologicas y de
humedad de combustibles constantes en el tiempo.

» Requiere las mismas capas espaciales que FARSITE, e incorpora los

mismos modelos de comportamiento del fuego
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Paso 1. Cargar fichero “landscape”, creado en FARSITE o generarse en FLAMMAP

FlamMap 5 - [FlamMap1 - prueba,LCP]
File Theme Analysis Area View Options Window Help

DS HE| =R & |2 BFR| D | [ RelefShadng peivuth: [315 =] inensiy: [05 =] Aoy |

g-- + FlamMap1
...... + Elasturias_simulacion\estandariinputs\prue
-+ Auxiliary Themes
&..+ Analysis Areas
EIMO Entire Landscape (Default)
5 * Themes

@, + Elevation
e

-Q * Aspect

@, + Fuel Model

@+ Canopy Cover

-Q, * Stand Height
i@+ Canopy Base Height
(- Q, *+ Canopy Bulk Density
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Paso 2. Determinar las condiciones meteorolodgicas y de humedad de combustible
durante las simulaciones. Posibilidad de incorporar resultados de WindNinja

File Theme Analysis Area View Options Window Help = | =]
DS E|S [+ =[a &l |2 5P| || Relct Shoding scimutre [315 ] Intensity [15 =] 4ol |

&+ FlamMap1 iz

i...# E\asturias_simulacion\estandar\inputsiprue iy

+ Auxiliary Themes

+ Analysis Areas

4.4 Entire Landscape (Default)

Run : New Run

5.+ Themes Inputs | Fire Behavior Outputs | Minimum Travel Time | Treatment Optimization Model |
-+ Elevation
; + Slope Run Name New Run
- + Aspect i~ Fuel Moisture Files

.+ FuelModel Fuel Moisture File (* fms): IE:\astunasj...\standarjuemesture.fms Iﬂ
@, *+ Canopy Cover ™ Use Custom Fuels {"fmd) I Iﬂ
Q + Stand Height —Winds
@+ Canopy Base Height & Wind Direction Wind Speed (MPH @ 20): [10] =]
@+ Canopy Bulk Density 3
& Runs " Wind Blowing Uphil Azimuth (Degrees). |152 =%
1 Mew Run ©~ Wind Blowing Downhil

1~ Generate Gridded Wind

wind Minja Options

" Gridded Wind Files
+ Direction | =]

Speed | N
r—Canopy Ct st
Height(m) N Canopy Buk Density(Kg/m3): [0.2 =]

Canopy Base Height(m): |5 E Foliar Moisture Content (%): 100 3:

r Fuel Moisture Settings
% Use Fixed Fuel Moistures from Fuel Moisture File
7 Use WTR and WND files

Weather File (): | j ﬁ

‘Wind File (".wnd): I

7 Use Weather Stream
WXS File (wxs): | 14

Fuel Moisture Conditioning Period

Day Time
Stat | 6/ 8 =l [esaem =
= | [1es3rm =
Aceptar Cancelar I Aplicar Ayuda

MNeed Fuel Moisture File |No outputs selected |No existing outputs
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Paso 3. Comportamiento del fuego basico. Simulacion estatica, mediante la que se
obtienen los resultados de variables de comportamiento del fuego de manera

independiente para cada uno de los pixeles
[ FlamMap 5 - [FlamMap? - prueba.LCP]

File Theme AnalysisArea View Options Window Help

D | = | + - ”a El\ @ [% ‘ P_ ‘ . . ‘ % |J [~ Relief Shading Azimuth |315 :I Intensity: ID.5 ::’ Apply "
-+ FamMap1 -
i # Ed\asturias_simulacion\estandarinputs\prue o 7, 1
@+ Auxiliary Themes S P O

-+ Analysis Areas Run : Mew Rug
&34+ Entire Landscape (Default)
-+ Themes Input{ Fire Behavior Outputs | Minimum Travel Time I Treatment Optimization Model I
i+ Elevation ' i JE
i r Processor Usage Memory/Disk Usage

@ * Slope ' Create outputs in memory faster)
-+ Aspect Mumber of Processors: I-l 3:  Use Hard Drive (slower)
-@, * Fuel Model
s+ Canopy Cover —~Qutputs
Q¢ Stand Height [ Fireline Intensity [ Spread Vectors
g, + Canopy Base Height ¥ Rate of Spread ™ Max Spot Vectors
~@, *+ Canopy Bulk Density ¥ Flame Length [~ Max Spot (Combined)
- %+ Runs [~ Heat / Unit Area [~ Max Spot Direction
L[ New Run [~ Midflame Wind Speed [ Max Spot Distance
[~ Crown Fire Activity [~ Horizontal Movement Rate

[ Crown Fraction Bumed

i~ Non-Fixed Fuel Maisture Qutputs Crown Fire Calculation Method
[T Solar Fiadiation & Finney (1598)
I hr Fuel Moisture " Scott/Reinhardt (2001)
™ 1ihr Fuel Moisture

I 100k Fuel Moisturs
[~ 1000k Fugl Maisture

Select Al Remove Al

i~ Options
' PRelative Spread Direction From Maximum
¢~ Spread Direction From North {Azimuth)

Degrees: m

Launch Basic FB | Aceptar Cancelar | Aplicar HMyuda

Inputs OK ‘No outputs selected |ND existing outputs
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FlamMap 5 - [FlamMap1 - prueba.LCP] - x
File Theme Analysis Area View Options Window Help o | =] R
FlamMap1 Legend L | 2 | T Foe | ? J [™ Relief Shading Azimuth: {315 = Intensiyy: [05 =] Apply |

< | | SaE= e

Rate of Spread

[ mits: Ima"min 'l

| lar\inputs\prue

No Data

o N ault)

0

2

|

|

12

z Ml
sight
nsity

+ Flame Length
[@ *+ Rate of Spread
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Paso 4. Determinacion de los principales vectores de propagacion (Fire Paths) y
tiempo de recorrido minimo (Minimum Travel Time — MTT arrival time).
Generalmente, se localizacion lineas de encendido perpendiculares a la direccidn
preponderante del viento escenario de la modelizacion.

FilE Theme Analysis Area View Options Window Help
D= =R ML BREE R T RelelShading Admuh 115 = Intensipe (05 ] Apply
g+ FlamMap1

B
0 E:\asturias_simulacion\estandariinputs\prue : :
.. + Auxiliary Themes
&+ Analysis Areas
&-ipy+ Entire Landscape (Default)
+ Themes

L]

g+ Elevation

qQ, + Slope

ey * Aspect

@+ Fuel Model

@, + Canopy Cover

@+ Stand Height

@, *+ Canopy Base Height
q + Canopy Bulk Density
+ Runs

i.E) New Run

Ignitions
{* From File

Inputs } Fire Behavior Outclts  Minimum Travel Time ) Treatment Optimization Model I

| Clear MTT Ignitions |

‘E.'-astunas_simu
" Random

" From Fire List File

lacion'estandartinputs‘linea_ign shp
1

Clear Fire List File

Inputs

]

Resolution of calculations{distance): |60 3:

Maximum Simulation Time {minutes, 0 = Unlimited, per Ignition): |0 33

Bamiers

Interval for Minimum Travel Paths [dislanca).,ﬂ
Spot Probabiity:[000 =]

Spotting Delay (mins): m

Lateral Search Depth: m

Vertical Search Depth: m

File: |
I¥ Fill Bamiers

COutputs

[ Rateof Spread Grid [~ Flow Paths

[ Influence Grid

[~ Amival Time Grid
[ Fireline Intensity

=
[ Cabater |

¥ Major Paths

IV Amival Time Contour
[ Ignition Grid

=== ==

Select Al Remove Al

Launch MTT

Aceptar Cancelar

Ayuda
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FlamMap 5 - [FlamMap1 - prueba.LCP] - bod
File Theme Analysis Area View Options Window Help - 8 %
0= - =B AM L |2 | BB R | ReliefShading dzimuth [715 = Intensit: [05 = Apply
-+ FlamMap1 - ;

...... #+ Elasturias_simulacion‘estandariinputs\prue
330 Auxiliary Themes
&+ Analysis Areas
E'iﬂ + Entire Landscape (Default)
& # Themes
...... Q, *+ Elevation

...... q + Slgpe
------ Q, + Aspect

...... q, + Canopy Cover
...... q, + Stand Height
...... @, + Canopy Base Height
...... Q, + Canopy Bulk Density
& #+ Runs

&--B New Run
o+ MTT Major Paths
oo+ MTT Arrival Contour
of *+ Minimum Travel Time Ignit
-+ Max Spread Direction
@+ Elliptical Dimension a
- + Elliptical Dimension b
--@ + Elliptical Dimension ¢
@+ MAXSPOT (Combined)
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Paso 5. Probabilidad de incendio. Mediante esta modelizacién, multiples incendios
son simulados con el algoritmo de crecimiento del fuego MTT, de manera que se
determinan aquellos pixeles con mayor probabilidad de ser recorridos por un

. .
I n Ce n d I O . File Theme Analysis Area View Options Window Help

O + =& S M L | BEEE| 7| [ RolofShoding Azimuth [315 = Intensine [05 =] Apply

g~ * FlamMap1
-4 Easturias_simulacion\estandar\inputsiprue
=+ Awdiiary Themes CIE i R » PR b iz NN a

=- # Analysis Areas
a-{jj+ Entire Landscape (Default)

Themes Inputs | Fire Behavior Outputs  Minimum Travel Time ]Trealmant Optimization Model |

+ Elevation —
: i:::ct ‘ " From File | Clear MTT Ignitions |

+ Fuel Model |E' \asturias_simulacion’\estandarinputs'linea_ign shp J
+ Canopy Cover " Random m

+ Stand Height € From Fire List File Clear Fire List File

+ Canopy Base Height
+ Canapy Bulk Density |

' nput
I.B New Run b

Resolution of calculationsidistance)[120 =]
Maximum Simulation Time fminutes. 0 = Unlimited. per Ignmon):,ﬂ
Interval for Minimum Travel Paths (distance): m
Spot Probabiity:[000 ==
Spotting Delay {mins): m
Lateral Search Depth m
Vertical Search Depth: m
Bariiers

Fic: =
[¥ Fil Bamiers

Outputs

¥ Bum Probabiliies
[~ Perimeters

™ FLP -6 Bin Engiish
[ FLP - 20 Bin Metric

I™ Fire Size List

EE &=
1= "7

Launch MTT Aceptar Cancelar Ayuda

Inputs QK 2 outputs selected Existing outputs out of date
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FlamMap 5 - [FlamMap1 - prueba.LCP]
File Theme AnalysisArea View Options Window Help
D@ S += QR MK |2 B P|| [ Aeic Shadng zimuthy [15 =] intensity [05 =] Apoy |
g--+ FlamMap1
+ El\asturias_simulacion'\estandariinputsprue
g # Auxiliary Themes
&.. ¢ Analysis Areas

Elmo Entire Landscape (Default)

- # Themes

Q, + Elevation

Slope

Aspect

Fuel Model

Canopy Cover
Stand Height
Canopy Base Height
Canopy Bulk Density

¥ + Minimum Travel Time Ignit
Max Spread Direction
Elliptical Dimension a
Elliptical Dimension b
Elliptical Dimension ¢
MAKSPOT (Combined)




