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! Richard C. Rothermel
2 Cellular Automata
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® Spatial autocorrelation
7 Spatial non-stationarity
® Ordinary Least Squares
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! Markov Chain

2 Multi Objective Land Allocation

® Logistic Regression

4 Geographically Weighted Regression (GWR)
® Genetic Algorithm


http://dx.doi.org/10.29252/jgit.5.3.99
https://jgit.kntu.ac.ir/article-1-518-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-08 ]

[ DOI: 10.29252/jgit.5.3.99 ]

B(w,v) = XTW(u, v)X) XTW(u,v)y (¥) akl,

: [YV] »))5“‘59 Cawddy

Lls IS sla g5 4
V5D slass)

50 Slelbl (5 59lid uwsigo — g Ju Sole o jbis

1799 juby @ pgaw 6 losss @ p2sy Jlw

(V) ataly Byl 5l g S5 calpo g sl Jlo 59

v

Sloly o igmoit pbly 4tk
Gl S S5

Slagly 55 $igmil g9,h asis
i JISe S5

A gaze (it (smred (s o ol
(A JSs) oolaiwl 0,90 slaosls

S3gmisT 2 s layeiss glulis
(- JS5) GWRHGA sl,>1 L

@Y Ceal SIGWR ;o oldl i slagyjy e
e | glaat 9SS g ol 3,55
Lo a5l diges SO .l ool &l1 jalate ooy
B Sl o0l s og 5 5l YL SIS oS
Sl oaal (F) alal) o a8 ail o alfan oS

v

Sismotl p Fse gl s ALk 4

Gl SlSe SSE slagls o

v

al> e po Sad s S5 12
Sl g AL 48 pS i g g0l
(00 51 F slaJS0) Jlaxo e

v

AL (g5 b Jsko Sblogil (o2
Sz G5 5l Jol> Jlox|

\/

355 i oy ozl e s

OY alal))

v
o le 3g 5 B85 )le 02 (sl
S 4 ool s Jloxs!
v
55 b oo slolegi 512!
55 5le 050 5l ol Jlozl o 54
MOLA

v

DT S ot (gjludie sloasss oty

O 518 Y OY slasa)

v

Sleslatwl b g5ludans sl by, cds auslin

o ol asls g cBo LS asls
AL # slaJgo)

1 Kernels
2 Tricube

Al Jo 5 logei ) S

Ivy] 0
0

W;(u,v) 0

0 W,(u,v)

ln,s50) Sloal _iw R UM'AJJL_AWQ‘)Q‘\J
M}A )‘ @ULD 05—‘> aS el (45[4:’0 6)9"‘"’@“—‘
ol (18 s yile SO pile (] 0L oo bl

DYY] ool () sl 550 42 (ol slocis

(V) akal,


http://dx.doi.org/10.29252/jgit.5.3.99
https://jgit.kntu.ac.ir/article-1-518-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-08 ]

[ DOI: 10.29252/jgit.5.3.99 ]

oo 5Llogsl sl o JSaz (5 g LT Ui yiawS (5 jLusd o

el guol « ylsl 20 Lo j3u0 « lglgy plad

Ym'l.il)fy,r-’l—w? SBLaST 00,951 SO S5 v 595!
NS o LS el oLl oLl s 45 0390,
eatles gl d=ol) 5l Comazr S S5 oy o
4S5 A (oo &5 2 (M5 A Sao 4 (pgi90555)
S sSeoasms hSas Laygnsl 5l S o gl o
(J—) C—moz 0 Bb e pg39—09,5 Lo
gy g od ady (Bolal &jgod pgiees,S ol
G5 ol )0 b e £, b (nl Sl sileaige
Sl polie L (iS) 35V Y )l pojses,S 5o
Stz O ol b e A abl e (V) JSO alie
) Hlade e ol o Wied se ol CuS
o SRl (gl & ¢ ke 5 o Sl slacy)

B9 g0 03l plais

Lo)s 5 S 5 V) JS5 p3i9e9,S ) digad (lgicas
SV AN O VDY sl o5 Ve el
S 5 ) o ol 5o el ool 418 S L o VF
USSR S U T G
Sl s Jews 2 50 IVAD el st soliul
D9 dpmmsloms o ()] (Slopgis0s,S saled sl
i e Ba o L5 Vs ame b3l ol
S5 9 51— @l ol (g5lsage
(s 3lwaig 5l b Bas g 1-R? (guiss ol goleiing

ol 51 0505 dieS

2 Search Heuristic
® Single Point Crossover
4 Gaussian Mutation
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2 Stochastic uniform
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Abstract

Nowadays, to reduce the damages and high costs of forest fire, there is a need for identifying the factors
affecting forest fire, modeling the spread of the fire, as well as specifying the actions to extinguish forest fire.
In this research, we tried to identify the biophylsical and human factors affecting spread of the fire in a study
area using the geographically weighted regression (GWR) integrated with a genetic algorithm. Subsequently,
spread of the forest fire was modeled using the cellular automata (CA), markov chain, and multi-objective land
allocation (MOLA) with various neighborhood filters for calibration of transition rules of the CA. Moreover, a
combination of the CA and logistic regression was used to compare with the results of the method mentioned
above. Results showed that for the fire that happened on the study area on November 17, 2010, the proposed
CA algorithm using Markov chain and MOLA with a 3x3 neighborhood filter and 30 m pixel size is more
precise than those of the other neighborhood filters and pixel sizes. In this case, the kappa index, the overall
accuracy, and the relative operating characteristic (ROC) were equalled to 88.8 %, 95.1 %, and 89.0 %,
respectively. Also, comparison of two proposed methods of this research indicated that the CA algorithm using
the Markov chain and MOLA reached more precise and accurate results than those achieved by the CA

algorithm using the logistic regression.
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