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4 Artificial Neural Network

Yo

ol uolidl ) ccds las oo o Jolo olass 2o1580 4
5 b 5laj LS ol L a8 cad o 5 o
3l aales oli sl a ol sl >l gl a3y aladl>
e 3y 3l g ) osliial L aeiS
YLz e sla iy sl S alo e s
5 055 (g 5lawais |y s ailuSdl lawgs oall &l
) abg o Joao (g5lamand cds woi i al 4
DY] aisun 05 053 a4 sllas 5,5 0 adlais ,o
el la gy Lo by, 5l esliiwl L 5 ol 03l
T3 ploosl slmiint 5 e 5955 ot
5 039S dintp | oo n 5 Sbap sloJo

[YS] ols Gaslidl 1) s Jow cpl 5l Jol> zlis cds
Sz i il Ale 50 &5 iy Slagdio o
s 53 6125551 ol Logas ol 425, alovl
(i S5 i S (e Sl
oolial )50 Lol 1505 liee (28,5 a5 )3 gy
Ao ce ) O s i ol o S s 1 3
O laol (3B ol Blawl o 8 )18 d>gi 0490
5 OllS JSiz 5i5m T Fige att slaysS
Sibwans sl Loyeisth ool (605 LS4 o
Fobo SLlegil ol 5 Sz (5550 25T S
OGS ) Sl g (Sepden ;5SS 9o o el
o O35 B (il 5o Sz (55t
2 Foe $loygiS (uad gl a5 wlas 58
O3Sy Joe Sl eaalllan 55 0 ailaie (5j5m 5]
555 o550 oyt & oty ks (ko
D90 40 (P8 e 4 5L pde .l oulds colazul
s s 5 £y 5L i s 4o 55
o peiosiz (el (sl (955 e 5 oslinu
Uls 5l e Jaw plo 4y Cond 098 o0 o a5 o]

Sl loy95 0 Lapsite e adaly (o j0 (6 YL

® 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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