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nsAnwwgAnssuvasiniiiuuuaduidamasnuuuiassmagnaninlnessideuisinludiofiuud,
nsaifine : JMINQATANG
A Study of Fire Behavior through the Fuel break from a Simulation of Fire Spreading with the
Finite Element Method: A Case Study in Uttaradit Province.
g5 WA
Fmnssunsdinnisndany auzimalulaggnavinisy sninedesviggasang

UnAnga

unauilldvhmsfinifeatunginssumsananuvediideruwndudomas vieuwniulil Taglduuudiaoinis
ananuvaslide s feuiBlnludiodund fanuanden 30x30 msaesuiivms Tnenisaiauuuaesiufinmegnlufis
vormingnshing lasorfedeyannsuninensssil wazdeyaanweimannsugylesineilutindeununius-ieudiuiny
fiinisdugaliaemmdelFannafuisufiewieuiuiinegnluseudaly Swdmadeniafindamuuenafulumamile
vosUszmalng Msauusudemdnduisdnmsiamanisanaiuvedlal wazmuaaNsuLTwesliiAna NN gl
wazmsanau sanmsinunitliassmagnanuvediiifunsudomas wienuaiuli TnawSsuiisunginssulnideuusy
MF RS UGS Han153TENUinAmANTuRsIvedlignanaduteiesay 10-20 vesAuTULINdoudnIsgnaI
Wuusuidemnds anArr sl 160-180 w/m” amassamuide 130-140 w/m’ waziluwnlduanasedisreiilas
fimmaasiiluvngiitdshuunsudemagnidsuanmsanansludumidumsgnaniluiudig uarqnauuuudounds
dunsunilewlosuiineugn inwmsnslneannsaliunsudemamdoundulritoannuguussedln wasdunsaivau
fimme magnanswedliluiuiionsugnls wasddmaromsanysinamuenaiuluniamiiovessemAlneldsndae

Frddy: uwnduidomds, nisgnanuvesivl, mauguussedin, sudeuisiwludioius

Abstract

This article studied the behavior of fire spreading when passing through a fuel break or a fire barrier using
fire spreading models by the finite element method. The resolution was 30x30 cm’ with a modeling crop area in a
plain of Uttaradit Province based on the information from the Department of Mineral Resources and the weather
data from the Meteorological Department from February to March when the debris from the harvest was burning to
prepare the land for the next crop. This has resulted in smog problems in northern Thailand. Creating a fuel stall
was a way to handle the spreading of fire. From the study of simulated fuel fire with fire streaks or fire lines and
compared the fire behavior before and after the fuel strokes, it was found that the severity of the fire was reduced
in the range of 10-20 % of the fire intensity before the spreading of the fuel from 160-180 w/m’. It was decreased to
130-140 w/m’ and the trend continued to decline. Besides, the direction of the fire while passing through the fuel
stuck changed from spreading to the front to the side and back. As a result, Thai farmers can use fuel or fire lines to
reduce the intensity of the fire and to control the direction of fire spreading in the area. It also can help the
reduction of haze in northern Thailand.

Keywords: Fuel break, Fire spreading, Fire intensity, Finite element method
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n1sgnanuvesinifinuaenndesiuAinngunsIvedi wasUsuanisndnaiulniinainniswiluddndie aunisild
lunsdiudnsnisgnatuvesinazefuaunisves Rothermel dauandluaunisi 1

_ \R§(1+CDW +CDS)
- peQ,

0

g R #e dwsinisanaiy (m/min), § Ao dndiudiuauguuswesuiisen, @, fe duusvdnsay, P, fe
o s £ o = , & s 3. FINE a a o v = v e
dulsvnganudy, p, Aemnumnuiureademnds (kg/m), € e dndrulssdnsuanislinnuiow, Q,fe windvanisanany
(k/ke) wae Iy Ao Arpufeulunisgaln (kw/m)

mwﬁ 1 ANVUIAVDIIGS LLﬁz‘WﬁﬂﬁLm%‘ﬁlﬁﬂumsﬁﬂmzumszjﬂam*uaavl,w
91311 (USDA Forest Service RMRS-GTR-371. 2018.)

wuudasamsgnanuvedivagldsydeuisinludiodiuud (Finite Element Method) taeviinisuusnsaunisiiuan
(Mesh) Iﬂﬁé’m‘j&mﬂizwgﬁmiaumﬂg:ﬁmam% (Geographic Information System : GIS) Lmzmﬁaammiauﬁuﬁ‘ (Richards,
1990) dwdumsunsfigalalaglisusnndg Fsgnidendt 2163l Elliptical fire) uandluguil 1 laeldgasenvesduvauiun
n1sqnany (Fire perimeter polygon) WWugaguédnandlunisuns laedeyaisnduluusazgudnarsvesnisanaiudseneuse

(1) fimuaiianisvesgaeeauuntilnlumenvetesruseneueuius (X, war Y, m) (2) fiemsvesdnsinisanaiuvesin

3gn (The direction of maximum fire spread rate, 0) uaz (3) Us1wvean1srduIEmldnniouluaany fiwnsenvedsds

a
Y 9
= I v Lo-1
Feaglumenrasuaning 817 uag ¥ (a b uag ¢, m min ')

= ° x o ¢ . . .-l
Feran1sAwInarveglugUreteuiusveINIsanauyaaIn (Orthogonal spread rate differentials, m min") Xt

Y fng8: Ao o &
1Y tawwgﬂaamwmwummu

X, = a’ cosO(X, sin@ + Y, cos0) — b? sin@(X, cosO — Y, sin0) +Csnd (2)
(bz(XS cosO+ Y, sin 0 — 3.2(XS sin@— Y, cose)z)l/2

Y, = -a’ sinB(X, sin® + Y cos0) — b? cosO(X, cosO — Y, sin0) 4 CeosB
(bz(XS cosO+ Y, sin@)” — az(xs sin@—Y, c0s0)2)"? (3)

TngvuIn a, b UAT C VDILNUISTIUANNITT 2 LAy 3 a%maﬁagﬂiﬁwaﬂﬁlw%&qﬂagwﬁﬁmaamﬁu (Alexander,
1985) fimsdsauyiinauuazaruduiinasoguwedilnsaunasmuduanidudadiutusnanisananuludramesla
aglsfmuaniguisiladldsunsigailunmmauiudfinisaseasuundilunismeassivan sUssadineraiagin
nansnuuAnsstuvesaLazaLdulesnHaveIN TN ILAr MIWITE LT ouTiuAnm e uRTNadensgnaLvedlW

Elevation

Aspect
Fuel model

&Yy
Canopy cover

“" g Canopy height
.g’”lll Crown base height
/4 Crown bulk density

awdt 2 Sudeyaillilunisdias
#7: (Stratton, R.D. 2004.)
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nsassmafianisgnamedliluiuiiasndudesdideyanarsd iosmnidunisdualussuulnififuys
wanvats 1y vuaiud mnudu yuuuan Aarwaulueinia wuin wasfianisvesan Wudy (Finney, M.A., 2004.)
Tasuuudaesiosodedeyamanivssma niionia uasdnwasdenas duandunmd 2 tunllumssiaeadioand
arunmnedoulildmiunaandeuiivesiian Tnslunistinundniiayldis Landscape file (LCP), Initial Fuel Moistures
file (FMS), optional Custom Fuel Model files (.FMD), optional Conversion files (.CNV), optional Weather files (WTR)
L& optional Wind files (WND) Tnsgndagamaniisosiinishnusntuuuusiaomisnfimans (GIS software) iiioaldgn
foyauionssiaes (Project file)

Al 3 sUnvun1sTaesnsivasuunyunaulussuy
731: (B K Gandhi et al., India, 2004)

ieenAunisinaswinenandsliludiediuud (Finite Element Method) udiiuaraunsadiaesnisgnanuvedli
uiufwUsANudY ANNTWTRINEY USunadeinds sausaningienialuvaeiu wazdlefinnsaiauuiulnniosas
unugenlUTInTemAsesvielifine wifianisidsuwlamemginssaliiindu ewingusrnsinaglignadslng

Unamwiuln vihlinisgnaiudsuiianiddunaisent wazerainnisinavesaiuluanimmyundu (Vortex Flow) 7ild

o e

= =

auyfguanvedlvanildnuarnisinanuuuisedudsgui 3 enwadinanifaudululifzamnsahundesgideya

wgAnssulnudndusuiuliudieulssloritunisianisiv Jgymmuenaiululssmeuazaausvmndls (Fyswad,
2012)

LY I3 a o
2. Qﬂq‘l]iz’dﬁﬂ‘l]@ﬁﬂ'ﬁ?ﬁ]&l
A . o & a4 o daa ¥ o
L‘W?Jﬂﬂﬁ:ﬂNaF’n7N§ULL§JﬂJaﬂ1WQWﬂﬂ'ﬁ@ﬂa’lllfuiLL“LJ’J?J‘UHI?JL‘Wﬁﬂ‘ﬂiaLL‘Ll'Jﬂiﬂﬂ/\l‘ﬂlmﬂ(ﬂﬂa’]ﬂﬂ‘ULLU’Jﬂ’]iEjﬂa']iJ“U'EN‘lW

3. YBULUAYDINTIVY

nsfnwadsifagyihmsinu wesiassinannuuuiiaesisssouiswluddiaiud (Finite Element Method)
Fauszneufedniinisgnatuvedl wazAiANTuLIIveslil finTurousuaiulil wagiindundsansuwuaiuly
Wisuifisumannisiaeaitenmasnuuiuli Tnsuiisaesmualiimudilrdifssuiuisnuiflflunmanuesmia
gnshng n1ssnaesarldanmidewmds uazanmenidlutiadounuaius-fouiiuiaueesd wa 2561 uarluuudians
fvundauasBealuntsianmarioiuil 30x30 mamuRuns wazniswugaliivuslidudunsdusussduiidann

Auiemenisgnanuvetilunmsdiaes
4. NFAULUIANTUNIIIY

lumsideasaiilavinismsfinsinisirasmginssuvesiluvasiiansananuuasinuiuduidowmnds we@nunse
Avuansaukndelanaansunini 4

31



N15UTEYNIYINTILAUBIALBZUIUNIYIA 5141398 ATIN 6
JUN 17-18 FAN 2563 UNTIMNEIAYIIVANIUNINYY

md AT
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ANy Sensor JAATILAU DY
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A naziim G
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nngannszinimen [ naugAiimAnm ]

H

File dnyusomis

File input
Camd, 3. it )

File input (* 1gg)

[P |

[GRNALEE]

gzl (kWim)
Sasnagnat o (m/min)

FlunsuaRHa

a a aw
A A 4 nseuLWIAnlUNNTITY

RNAMi 4 uanInsULLIRRluNTITei Tnglunsfnwaglddoyadu 3 diulngq fe deyagivsena deyania
gfione uazdeyadnuanitomas Inedoyagiussmaduasidumnanammeanifion mndutihuieneideya agléideya
5?115#514%{]14%}'14‘] fio %amammmmﬂivﬁ’uﬁmwa %’auamﬁm?usuaﬁuﬁ LLa“%'auaéaaﬁwmﬂ mnﬁumﬁﬂmssmﬁaumﬁaa%a
Judeyagiuseme Iumumawauammummmuuavmﬂwauammﬁuamuamwm waLIN miaammmmwlmmmimm
luummmﬂaum aldu Ay gaumgiennie ANuE warfienisvesay ﬁmuuﬁ]ulmﬂwauanmmmﬂﬂi’ﬂumsmam
Tuduvestoyadnuusdomas avordensiivtoyatuiensimuansarautomds wanfuieyataaruiureadomas
mﬂfuﬁ]ﬂﬁ%;&aﬁﬂwmzL‘T‘?@Lwaaﬁi‘ﬁumsﬁwam cﬂ'am%ﬁw%’aaﬂaLwéwﬁlﬁ’ﬂumsﬁwam iovhnissiansnsifal Tasadieuwn
Suidemasiifidnunzauiitmun rzamsafmusldifsludde devhmshaouatenyldroeninlugvesanuguuss
vodlul uardnsnsgnanuvesli uazagldiduteyainanmadndanuguusislufignifotuniinssimauguussednii

LB U BLNAS

5. AHUUNIY
AsAnwIAsellazenfunsadrauudianalaeldseideuisinludiefiuud (Finite Element Method) Jefiosany

v v

foyannnsueniewiveniioiludoyanianwenielugasiivhnisdiaes Taensiraesazldfoyatinfounuaiius - weu

=

fiunew llosnnidutiiifinisGugalieniiuiinisinuasuindign waziialywuenatuan

= P o
A 5 msassiuiluwuudnass

o a v ° o ol Sa 9 o o aa
Funsunmstmusanmrnisiaesufureuuuasmemusliiuitmudu 0-2 % Eihouiauniinun 8)
fanwd 5 ndsnduiesduduneunisimundiniuivesnisuanamanginssulal Tngldrinisuanaann 30x30 s
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