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Codes et exemples de simulation de grands incendies par couplage
incendie atmosphere, du front de flamme au PyroCumuloNimbus,




GDR Incendie 2006/2007 (18 ans). Benchmark Lancons.
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Origine : “Coupled atmosphere-
wildland fire modelling”. In
Journal of Advances in Modeling
Earth Systems (JAMES)

oct. 2009.
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https://www.youtube.com/@firecaster4?2



https://www.youtube.com/watch?v=gsAId2M5jHs
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Code CNRS Universita di Corsica, ouvert et libre https://github.com/forefire AP
Simulation a 20m de résolution en Europe, moins de 10 seconde pour 1000Ha
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https://github.com/forefireAPI
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https://www.youtube.com/watch?v=iWW_Ifk7kXc

Couplage Feu/atmosphere/feu ==« |="""="c . cction de chaleur

Pedrogao, Portugal, 2017 — 30.000ha, 64 déces —
Energie Incendie : 1.000 GW/h — PyroCb (condensation) : 10.000 GW/h

https://www.youtube.com/watc



https://www.youtube.com/watch?v=UKIq4MZZ7j4
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https://www.youtube.com/watch?v=pMWuNuXDJT4

Code — Compilation Meso-NH ForeFire

Git clone + CMake Option compilation

'CMakelists.txt (L’ 102 FOREFIRE
103 #
i) stonio-eblanc cred(s 5o o wi cnak 104 export MNH_FOREFIRE=1.0
105 #

Code Blame
(base) UDC-1-0401:exe filippi_j$ 1ls -G
cmake_minimum_required(VERSION 3.10)
set (CMAKE_CXX_STANDARD 17)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

project(forefire VERSION 1.0)

set (CMAKE_RUNTIME_OUTPUT_DIRECTORY ${CMAKE_BINARY_DIR}/../bin)
set(CMAKE_LIBRARY_OUTPUT_DIRECTORY ${CMAKE_BINARY_DIR}/../lib)

link_libraries("-1lnetcdf_c++ -lnetcdf")
file(GLOB_RECURSE SRC_FILES src/*.cpp)

add_executable(forefire ${SRC_FILES})

add_library(forefirel SHARED ${SRC_FILES}) LibForeFire.so

(base) UDC-1-0401:exe filippi_j$ pwd

. . /Users/filippi_j/soft/MNH-V5-6-0/exe
Copie shared lib - :




Génération de cas

001_pgd

g

002_real

Copier tools/sampleUses.py Tem3p|atet
orig = "/scratch/filippi_j/" neS

toulouse20190814 = {
"run_info": {
"start_time": "2019-08-14T10:00:008",

“end_time": “2019-08-15T03:00:18", + mars

"latitude_center': 44.43, B 005_SpawnReal
"longitude center”: 0.48590,

DA A request . oos
"XOR2T03": 60,

‘ “YOR2T03": 60 (here doc)

“ignitions": |

003_run

[GJ

004_SpawnReal

0

RESULTS

{"when": "2019-08-14T14:10:00", "latitude": 44.43, "longitude”: 0.48222}, Y
{"when": "2019-08-14T14:20:00", "latitude”: 44.43, "longitude": 0.48322} .DS_Store
1,
"case_path": "%s/'%orig,
"template_path": "3nestFFCASE",

makeRunFromTemplate

|: runfile( '/Users/filippi_j/soft/firefront/tools/sampleUses.py’, wdir="'/Users/filippi_
soft/firefront/tools"')

s Vd . Fire at date 20190814, ignition at time 2019-08-14 14:10:00
Generatlon de Run from 2019-08-14T10:00:00 to 2019-08-15703:00:10

First domain running alone from 89 to 15

Domain 2 and 3 starting at time 13 that is hourly step 4 of runl that started at @9

1 t t t Domain 1-2-3 starting at time 13 (file init 4) using PREAL BC from 12 to 27 inited at @9
Scrlp au Oma Ique Configuration files generation script :
cp -r /scratch/filippi_j//firecaster/2023/nest150Ref /scratch/filippi_j//
\ cd /scratch/filippi_j//
mOdele cd 801_pgd/ ; bash MAKE_PGD 44.43 0.4859 46 46 60 60
cd ../002_real/ ; bash MAKE_PREAL @9 27 201903814
7 = c¢d ../003_run/ ; bash MAKE_RUN1 9 15 20190814
atmosphenque cd ../004_SpawnReal/ ; bash MAKE_SPAWNREAL 4 20190814 13
cd ../005_SpawnReal/ ; bash MAKE_SPAWNREAL23 20190814 13
cd ../006_runff/ ; bash MAKE_RUNFF 20190814 12 27 4 13




Un probleme de Combustible

model = tf.keras.Sequential([ S
tf.keras.layers.Dense(32, activation='relu’, input_shape=(tiff_data.shapell],)), ggn—f“el—map- - .
tf.keras.layers.Dense(32, activation='relu’), n preprocessing. learnFuelTifPng import makeFuelMapFromPgd
tf.keras.layers.Dense(inimagedata.shape[1], activation='softmax"')

o print(PGDFILES[-1])
model.compile(optimizer=‘adam’, loss='categorical_crossentropy’, metrics=[ ‘accuracy'l) makeFuelMapFromPgd (PGDFILES[-1], fuel_TIF_path, fuel_png_path, fuel_kml_path)

Traitement image aérienne /
o e Reésolution 5/10 metres
5 classes de combustible
Secheresse haute/moyenne/basse
Code et modele pré-entrainé (keras) dans
répertoire tools/

Outils pour entrainer soi méme son modele
IIII Mélange maquis

Vue Modele




Géneration de « paysage » a partir de fichier atmo

gen_domain_kml:
‘ preprocessing. kmlDomain | pgds_to_KML
pgds_to_KML(PGDFILES,OUTKMLDOMAINFILE)

gen_FAF_case:
preprocessing.prealCF2Case rt PGD2Case
preprocessing. ffToGeoJson port ffFromPgd

domTime = datetime.fromisoformat(CAST([ 'run_info')[’'start_time'])

PGD2Case (PGDFILES[-1], fuel_png_path,UnCoupledLandscape_path, domTime)
open(initff_path, 'w’') file:
file.write(ffFromPgd (PGDFILES[~1],domainDate=domTime, ignitions = CAST[ “ignitions']))
Goople Farth b0 GooueSan Pro (base) UDC-1-0401:ForeFire filippi_j$ 1s
» | B | B & .| | | B B Init.ff

Qutputs

Params.ff
fuels.ff
land.nc
run. ff

(base) UDC-1-0401:ForeFire filippi_j$ pwd

Corsthy & 5 25 : 1 ireDomain[sw=(114480,114480.000000,0); ne=(126640.000000, 126640.000000, 0) ; t=43000]

: 8 3 2 , : 2 startFire[loc=(116000.0,117520.0,0.);t=43000.0]
e i A ‘ 3 startFire[loc=(117520.0,117520.0,0.); t=43000.0]

’ 4 startFire[loc=(119040.0,117520.0,0.);t=43000.0]
5 startFire[loc=(120560.0,117520.0,0.);t=43000.0]
6 startFire[loc=(122080.0,117520.0,0.);t=43000.0]
7 startFire[loc=(123600.0,117520.0,0.);t=43000.0]
8 startFire[loc=(125120.0,117520.0,0.);t=43000.0]

®porto-Vecchio

®gonifacio




RUN atm-fire

(base) UDC-1-04@1:ForeFire filippi_j$ cat run.ff
setParameters[ForeFireDataDirectorys=. ; fireQutputDirectory
include[Params.ff]

setParameters[atmoNX=152;atmoNY=152]
setParameters[windU=0;windV=5]

include[Init.ff]

step[dt=720]

print[]

save[]

(base) UDC-1-0401:ForeFire filippi_j$ forefire -i vun.ffl

Ox@layer for normal wind doesn't rely on existing windU and windV lay

Creating net(DF file: /Users/filippi_j/data/2023/toulouse/@06_runff/F

FireDomain[sw=(114480,114480,0) ;ne=(126640,126640,0);t=43720]

FireFront[id=2;domain=0;t=43000]

FireNode[domain=0;1d=4;fdepth=20;kappa=0.162633;loc=(
FireNode[domain=0;1d=152; fdepth=20; kappa=0;loc=(11600
FireNode[domain=0;1d=140; fdepth=20; kappa=-0.000194858
FireNode[domain=0;1d=6; fdepth=20;kappa=0.111274;1oc=(
FireNode[domain=0;1d=144; fdepth=20; kappa=2.19575e-13;
FireNode[domain=0;1d=138; fdepth=20;kappa=-0.000402137
FireNode[domain=0;1d=8;fdepth=20;kappa=0.11779;loc=(1
FiraNndaldoamni n=0+1A=104" fAdanth=20" knnnn=0 AA?A4RR? ' 1n

46 &NAM_CONFn NSV_USER=1

47 /

48 &NAM_FOREFIRE  LFOREFIRE=T, COUPLINGRES=200,

49 NFFSCALARS=1, FFSVNAMES(1)='BRatio',

50 FFOUTUPS(1)=300@, PHYSOUT(1)=1, FLOWOUT(1)=1, CHEMOUT(1)=0
51 FFOUTUPS(2)=120, PHYSOUT(2)=1, FLOWOUT(2)=1, CHEMOUT(2)=0
52 FFOUTUPS(3)=20, PHYSOUT(3)=1, FLOWOUT(3)=1, CHEMOUT(3)=0

fire-atm-fire

~/runMNH . .
e OE Mode interactif pour

rm -rf MODEL2/* regarder les sorties

rm -rf MODEL3/*
rm vtkout1/* pendant le run

rm -rf vikout2/* (plotFire.py)
rm f vtkout3/*
rm -rf ForeFire/Qutputs/*

rm -rf parallel/*.domain* Fonctionne trés bien

rm -rf parallel/i/* sur MacARM | (méme
rm -rf parallel/0/*
em -rf OUTPUT* cas 3 nest / 8 cpus)

export MPIRUN=" nt
time ${MPIRUN} MESONHS{XYZ)]

fire-atm
Set heat & vapor flux =0

setParametersForeFireDataDirectory«ForeFire; firelutputDirectory=Forefire/Qutputs;atmoQutputDirectories-M
pdote=29)
setParameters[Net(DFfilesland.nc; fuelsTableFilesfuels. ff; FluxNetCDFfilesland.nc)

setParameters[relax«@.8; smoothing«4]
setParameter[spatialIncrement=0.2]
setParameter[minimalPropagativefrontDepth=20]

setParameter[perimeterResolution=8)

setParaneter[propogationModel =Rothermel ]

setParameter[propagationSpeedAdjustmentFactor«0.5]

setParameter[windReductionFactor=9.5])

setParameter[minSpeed~9,.01)

setParameters nominalHeatflux=50000. ; burningDuration=200;nominalVaporflux«0.005;burningTresholdFluxs=1.of




Post-Processing. — Python, GIS, Paraview en batch

if gen_3D_VTK_OUT:
from postprocessing.pMNHFF2VTK import ffmnhFileToVtk, ffFrontsToVtk
ffmnhFileToVtk(inpattern = MODELOUTPATTERN([1],pgdFile = PGDFILES[1],outPath = FFOUTVTKPATH[1])

f gen_KML_OUT:
from preprocessing. ffToGeoJson import genKMLFiles
genKMLFiles (PGDFILES[-1], BMAPFILE, FFINPUTPATTERN, BMAPKMLOUT, frontsKMLOUT, everyNFronts=6, change_color_every=30)

Google Earth Pro

Fichiers 2D GeoJSON + KML (puissance, fronts)
Fichiers VTK PVBatch Paraview -> animation mp4

: Took Catalyw  Macros  Mel




Post-Processing. — Réalité Virtuelle

https://forefire.univ-corse.fr/firecaster-vr/



https://www.youtube.com/watch?v=GJtSMjsGqI0
https://forefire.univ-corse.fr/firecaster-vr/
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Autres ?

WRF-SFIRE, ACCESS-FIRE (Aus). ForeFire/Meso-NH
seul code couplé incendie européen. MNH-Blaze Fortran.

Cout ?
120 cpus, 50m de résolution : 10 heures d’incendie en 4
heures de calcul

2 co-tutelles PhD
CNRS Corse/Australie

O

METEO
FRANCE

Ou ?
Programme EU Fire-Res + Evora, test dans toute I'Europe cet
été en «Code rouge»

Problémes ?
Parallélisation peu efficace, modeles de ROS, récupération de
données


https://www.youtube.com/watch?v=xnwHTewu65M

