[ Downloaded from jgit.kntu.ac.ir on 2025-12-14 ]

. .. . & "
5, d?ébwlg/wg’wu/b/?
3% 19V Gliuo j «o,lg2 6 jlosi puids Jlw

_4’/ Vol.6, No.4, Winter 2019

NPT 5
WM/ s Vr-do

oo Pl i o) led ol o Gl 5 5

9 Fobw sUlogil 31 oolaiwl b Sz (g jgmis T (b yiand o siony
g . ’ s ” &

" oSy e ol pmo Lo jomes 7 Slsley pla

Ol ozils (8 (slaoaSiisls s p ¢ S Dledbl g (5 5ls pTand cwiige oaSiasly JLsbial -
Ol oKzls 23 GlooaSiils Gy ( S DleMbl 5 (510 sl s 008l ¢ SlSe Dbl (glapinms (gudigee Oyl ol IS (gozmiils Y
39,0l giais ol8ails ()l jas cwiige aSisls JLobul ¥

WASVYY allie opdy gl VYAF AN+ sallie <l gu

LRV

S o5l glos g Sl Sl lagyT 5l Bl e 5 cblas a5 Wigd o Cgaime (5,585 o ab il oy inge ez 5l o S
el Slalasl plosl cpl b asil o o] (5 5S g (659w siiT e o Lo | Kz 4 oz Sloso sbul el a5 Solg>
Hlglp cenl o1 51 (5 slagly; il JBlas any sl o] GBS il 5 il 10 Sige Gl S (s
S5 w0 S S bl Sz (9m T 50 Fge At Sl )5SE e sl e (ool )y 0 S (0 Iy
oo gSTas olss a8 ad el Aty slo, g1 lgie 4y ;xS A .ol oolatul o psiodi> dodas o Meul e 55 g, b
A0 (SeSn bl jlalold g ol Cugz ey 55 (S iz w0l e @STas (LI ol cge oo JBlas oo agie
59T S (6 5ldts 4 plaBl e gian cmae aSh § oo Ulogsl (6 S S 5 i (sl 5551 ol 51 oolisl b s
VY g Ox0 FxY  Sluws slo il 5l gilwacd | Jobs mlbs » Sloen 28 )...;L‘ o Slp orzeen b s Ss
LAYAY LT Y8 s o dialllas o550 ailate (655w il (gjludncd sl C85 oy iy« 3ubioed ol ol 4 g5 b oy oolarul
ol S5 A5 s g o Jule (el LIS et le cl ol jo ael Cands pio Yo SlKe SUSE lg5 9 XY Solaen 2l

Wiogr +ABY 5+ VY AL L

(Ean grae 4eh o sl ($blagil o pitoniz el (wl (g 55 S 98 ¢SS (5 59m 55T 05500l

[ DOI: 10.29252/jgit.6.4.73]

Ol oBails (18 slmoaSlasls sy o S Dledlbl 5 (610 aids cwiige 0SLEls oS Al odivng g
SY) FAVVEOVE el
Email: pahlavani@ut.ac.ir


http://dx.doi.org/10.29252/jgit.6.4.73
http://jgit.kntu.ac.ir/article-1-645-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/jgit.6.4.73]

aip sLaygiSlh 5 00,8 S 5 TSy e b
2 s ailate onl 50 |y JKiz (sim i 2 g
5 ISz 59mii ] GiyeS iloand sl o
wloai szl glos 5 slo yingi—y
59 09 Lawg U o Siz (59m5T Joe o0l
arsgi Jo il Jansgi (4 50l oazmie SYLI 5o 5 [A]
dwlo (gl coolpring slaJow ol 51 [A] o ools
gl S Ol 5 (5T Az DS (B ey
ol o Jae et g ST ol ol ]
(Joas ol elwl as” wols &l e 5y (SS9 Jow

s S ar ol 8l s le S Gliee Sl eslinl
Jskos 52 cJow nl yo [V o] 0g 055 GLLI sl Jsbo
S ad> e 0 L5 aiS 2l o (6550 (S ae a b
Sl Sl OKer 5 GrpyyailSUl 0 Sy 3T
SLLegil Gobsl 1 (Joe oSSz (555m5251 oS
o155 5 £ eSS 5l ealin il 5T sl
o3y 9 ST ol iz 5 Sy o BLS by
3 oolaz il as” wis S leol la T [V V] wsols &l)) (glasd
ly Sllns o i Lo 5 slaslo
Sl 5l g goleiian Joo 5o (rlply o p e VL
a0 S eslnl SUciie Slewa b oo (Jobo
sba el 5l (B r 005 0 S Gl eiznen
b e Silman 3,509, Sl s Jas
= (e g 5 olazg o ged oolil
ot 4l 85505, Ly el s ol oLl
2 Jae ol 5o [AY] asols slerias Jeyil, Lawes
Sismil oS 5 S0k a5 sae Sy L Jsbo
il olen Lo Jobw 4 ol ] ]
GPFS £ 45 ol yyiS g oe et
Jol 0138 135 Jolw 1 50 (59— i
Ao Jolmw p b g Sl (LS At
s b 1 Jolo 0 5SS b el 5o

® Genetic Algorithm
4 Cellular Automata

Vi

S0 Oilelbl (5,9L8 wigo — Sling fu sole o9 i

1PV gyliuwoj @ p,lg2 6 lodh @ mubiud Jlw

doddo —

g 53 gk L (nFeee ) (o pol e
obaidl slaan jo a5 Cnl o oz (555m 51 s
25— 2 sl ) s (el
o JSiz 5l 6l rline VLo [V] a5 o olony
500 09l w55 il gsBy , 3l o Lo
3ly Gy 9y Dlogge (S 4 5yl Sloso
39T Jore 385 5 gats (aets [V] WS oo
ot 9 Ol = Foe Loyl e Ul
Flws aloz 1Koz )0 (59m i1 (3 mS og2
S pde g Comj faze | Sblise jlal axwgs (Lol

i g0 il
Sliiog jo 4S5 Sz (gamotil » Hse slo,s
Lot Jold aslasd 57513 ()2 9550 (i
10 5 F ] oo Sl cln,gisls o Soudss
o= bl -t A e e (s slayesl
99,5 o)Ll (S5 la Ty g adlaie SIS se8
S =l aleyes B Jolt 5 Sl gl 556
Ll 53 sy JSiz dn (g wd Oliee 5 ()
(Fz it e i slay Sl (s
Lagl alex j1 a5 Conlats § &5 Jlslb lisios
Foo la,es B ols lis as 0,8 o Ll [F] 4 ls5 o0
o 5l e G L5l L S (g9 5T 5
il e | LS (Ko 555 (sl 5w
Tz Jlonis g5 Sl esliil L Lt
Oliee 9 (BLS (g €5 iy 6 ) &S ol plas
39Ty I35 5 (gla, ST (o rege oS5k
Orared 9 Laa) adlllas 550 adlaie )5 o JSC
2 (G daige gy 4l L 5 [V]
Sz lasismotil o fge dinge slaysSl (s
L @bedlme jlocss oo Sy ol 0,5 pleds

! Spatial autocorrelation
2 Geographically Weighted Regression


http://dx.doi.org/10.29252/jgit.6.4.73
http://jgit.kntu.ac.ir/article-1-645-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/jgit.6.4.73]

ceejl o3l b GISas (5 jguniadT i piwS i iy

38w b (sl o Lo jsa0s «olgley pls g

YL Ul s o 555 S5 2,80 6,05 5
bal) 53 i sLad (2slS sl o )oSUl
badoo b oS 5 aml )0 Joo slayeislh olulis
$lp it Sluos sla old 5Ll ol jo aigd
ey sleurgh jo .o oolaiul jiecs 6)3"*‘;)*'—‘
Sl Sy laldd jo Jolw sUlegl Ul
SRD dxwg g (S i e slags il
—as Al 5l gdod ol o eul sdd astie
53 JU! led (p3g—ed 0 LS Sl o gian
Sl 00l oolauwl ‘u.]}l...a 6[5[.055‘

Goloi—ion g,y IS ag, ¥ iSu jo sl o
iy slahs) g laph sl g oud ] Budos
Sy90 ddlaie ay V' iso el 00l jg,0 Bufod ol o
F oisu ol e Laools (g5wosl sl g aalllas
e 50 9 3l mls 2bi)l s ilwesly
Sl Sl iy alll g o Sa i ay b oo
3318 oo sans | Slidss

Soldin (9, -

VF 695 ¥ slaghslo g asl ol Gdod o
ul f S’. > 6) a " )O AJ 6)55[4
5 0590 slaaids b ol oo pll wlosgs 18,50
3959 3l S xS 5 slm Wb oy Lo yqiS oy
as (5‘>LQ'—‘“"" w-'-’)j—i” L) Yb M Lﬂ u.:Lon‘.)
g oo (il anl B o Pl sbyl el
08, 5 ol >l Lasols s S oo 5 JUST
L—? ““'—’5)3 B A—LMJ) f°"“’)9—§'” ‘5)‘3 Laoals O
L aigd e 0 pitodiz (adad ndewsl (g S

4 Artificial Neural Network
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® Artificial Bee Colony
® Particle Swarm Optimization
" Multivariate Adaptive Regression Spline
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Abstract

Forests are the most important natural resources of any country that preserving and procting them has a special
important role. Forest fire is one the incidents causing major damages to the forests. Hence, in on order to
reduce this damage, it is extremely important to determine factors affecting forest fire and to model the spread
of fire. In this study, an integration between a multivariate adaptive regression spline (MARS) and a genetic
algorithm (GA) has been used to determine factors which have effect on Golestan forest fire. The 9 factors
were determined as optimal factors including maximum temperature, average temperature, minimum
temperature, dominant wind direction, maximum wind speed, soil, land use, aspect, and distance from
residential areas. In combination with cellular automata (CA) and artificial neural network (ANN), Golestan
forest fire has been simulated. For examining the effects of the size of the neighborhood filter on the results,
various sizes of the neighborhood filter including 3%3, 5x5, and 7x7 have been used. Results showed that the
best precision can be achieved for the fire of the study area happened on November 17, 2010 with a 3x3
neighborhood filter and 30 m pixel size. In this situation, the Kappa index, the relative operating characteristic
(ROC), and the overall accuracy were equall to 0.890%, 0.917%, and 0.953%, respectively.

Key words: Forest Fire, Genetic Algorithm, Multivariate Adaptive Regression Spline, Cellular Automata, Artificial Neural
Network.
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