Lo Juwr sl 651032 ok 8,5095 dowgds (g 50 oy (g3l J o0
3‘5».3.)5 KPP ‘Zssdl.b Joxo ‘*1‘5;“.2.\‘54‘ Ao
Ol el s cowab oMl pas dzlgs  imius ol8Lils (GIS wiiyl b5 -1

Oyl el st cwab o Ml i azlgs  iruo oKl (IS 0g )5 Hbsliw! -2
cewib ol pua dxlgs ciriuo oINS (610 pdaindi (cwdigo 8uSLLilS (IS 05,5 b oluwl -3

alnl ol
94/3/15 b iy 93/9/2:c y0
RV

99y Slpdo s 50 39250 Sl 3l 0ylgen dicty 9 5louly (6 o 3O (6 el Wil (6 )l
dad v b as wis Jalw o 5095 o) (] 50 031, 3 g Joo 31wl (5 5 (5 30yl
3 S ool Clidiznd . Wl )5 51,8 (g el ) (ot ey 8392 (U0 1 (5 sl 4255 3590 ¢ yuS |
30 35 b go0g ol (o lunod S 5 9 Jous 8311y Jolas 85095 U8 lao Joko (29,5 45 ol
=2 3%0 (5510 ymt (Jokaw 5,5595 (S Juko « yaliien (pmod 4. Wigu o0 (395 550 3 S (b ol )y oyl 631!
BB Jolw 5,5095 U jlaio Juho j0 0l )53 gldcudguo y wilasiuilgs 995 JolSS 8598 b yo a5 i
G (Foluw 6,15595 Alugds (g peis Ity (6wl i (9] B . WIS Comady (6 yide g s 9 0y
oJo (2! 53 el 3l § (S (632 A TS b Lo Juw s (6 )L L 3 el Arawgi 9 il (S5 s lod
alold glaadlgo 3l ylocy39 b S wbwly 9 Jawyby soad 5l (2B Bl S @jgoa (Sluod ;LS Lw
dalwo @Lﬁo 6Lm.>|.> )’l ool b o..\.&43|)| J..\.o ] 00 urges) ‘S)Z.Mablf ‘_gle.w)lg: ‘_gﬁ)Lf 9 o luwo
Lo )L Jilio 6T (2b351 50 Joo (Ulgy Sila gl ol oud Julows g 1521 (o pod (50 el 22
e Iy SMQQL&S (CpaTRoR g 009y ,i’.\ﬁa }| Q,fli,f ‘_glbdmlé 9 Gl ‘_glbo)‘|..\$| 90 S iz
et LSl (Joo ] 30 &5 (il 51056y illizin glogs )5 lov 5 (Jgud B el 5o
62 S 32580l 31 9 (S0 (GG 3 ponal s 53 (31 31 3l (50 ot B3 (6 e Lallio (gl )5

5310 8 (5 e (21|

Lo )l Joo g st ady (55l o Ko lunod 5B Lo (5510 32 (Jouw 8,15095 [ g0l slaojlg

Email: somaie.abolhassani@gmail.com Wlis Jghme sk 5 *



o s sy 548 A3 sl ds IylKar 5 i)t n

doudlo -1
5 0¥y slaasais Sl ojlsan Sl fan s e 53 O Calda 5 (66 b5 i
Cmmazr et e G 53 55 48 S0 50 Slidos Gkl 035 (5 6 Ol saali
Olgea 5o 0l 1 (Stalker, 2000) ol ol ol pds (6,65 Camer s« pl p i Ole
S i b ed Olelsls iy el 5 ol 0355 Lites el il 5 anen 5 Il ys (65538
Comar 0338005 Rl 4 a5 b cpl plo et b gl Gladl 150 55 oy e
SA—s Ay iy olie S s sl D50 (0l ed a0k Jle ames
Clarke, Hoppen & Gaydos, 1997: 248; Batty & Longley, ) Sy ol i 3l i
.(1989: 1469; Li & Yeh, 2000: 132; Torrens, 2002: 71

P S5 ladie (Sl sladyl b (5o Bns 3 3,008 sladite S
.(Batty, Xie & Sun, 1999: 206; Yassemi, Dragicevic & Schmidt, 2008: 73) d..a
n o edulid Sosban g Sl b sk 5055 lade Gl A s b

Verburg & ) Jolass $ 1 5 eslinal 3550 (a0 Ay 5 ol (8 Ol i (oleand
Veldkamp, 2004; Wu & Webster, 1998; Jenerette & Wu, 2001; Rafiee et al., 2009;
(Slarmads) Gl i pan Lse o 4t S50 s Slalas (Feng et al., 2011

Ladas o1.(1391 ‘-@;JU =05 1390 e 5 Bsls 1389 (g 3L 5 O
dor 5 3 5me Olman g3 ) e slaosls L L0l Ll 5 Slslows Sl s
UK G-TPLS
I S 8 S (6 ol b s 5508555 iy 3 Siba o Sl
S0 s i U s ea g ele Slaes S 5 5 Johe 31000 ad el &8 ool O
Kocabas & Dragicevic, 2006: 950; Jantz & ) L3 s 055 83 55 Jds =k el
&' .(Goetz, 2005: 238; Ménard & Marceau, 2005: 690; Chen & Mynett, 2003: 622
S Jomoly 55 Jhor slae S5 550 (6 s Sltla 3 0 S5 glays gdone y Ol 35U
Kocabas & Dragicevic, 2006: 95i; Jantz & Goetz, ) coulo> SN CS P SRV
5 (White & Engelen, 2000: 397) lawls ;las skl sl eslinal ¢ S5 5 (2005:238

1. cellular automata (CA)

200



1394 1 3 )le onsjpi i Las bl 5 g0l

54 5 dber Cilisn slas bl oo 1 ol ol s L S5 slasdizes et
5 s 831000 o Sl Ol 8 (gl S t) (Solan il Gl S 5 02
DLl s gy ol Ll 6087 bl adllan 550 dilain 1 ) (Koboas oS5 0 e
5038 el (Sl LT 5 b 3101 (Ko SV ol 1 ol SN ) 5
s dal Olasool ol (glaslllas s Lais

SLaolal 5l aslital i 58U sla b coials s ol 351l sl
Flache & ) 3,5 slao XL (Tobler, 1995; Moore, 2000) zu;l_ﬁ Gl S
«1,1 (Semboloni, 2000) s gtuidie 5 (Hegselmann, 2001; Pang & Shi, 2002
SLSs s o Ll S 45 ol cpl ol S5 gla s, sl sdows 5l 0l
Moreno, Wang & ) tuils sawe a3ls Olgr sbhodins 1 Sl - Sas 5 L5 oo Sl
s gty s SIS S S eslinad ) Wl sle s sla s, .(Marceau, 2009: 45
Benenson, ) Lisetiiws sla 2y, (O’Sullivan, 2001a, b) Ladls 5 b iy 3l S5
Li & ) VCA Jus 0l 55l LuGIS (6,15 b K 5,5 554 5 (Omer & Hatna, 2002
SSelan 55 b s cnl s ke 550855 e il sl 5L ol (Hu, 2004
Sl 5 S emabin (Soles i 0 A3l 5355 oo i a Sl laddie bau s
.(Stevens, Dragicevic & Rothley, 2007:762)

lan w5 b e sdliCity 5 odd 3 asGIS (g ols 0 LIB 3 a8 (6,55 Je
B 8 (6 23S sla Jusly b 5 L OT s ASL;M\ Sk 58555 G lae Jube
3,0l 5 bl Olgr brodiians 5l sl i x5 Jie ool (Ibid) 555 o i ja
53 Ll 310 5 IS 0ule b e ol colrs 5lssls Ik slaey S35 55 Lol
sba Jsly sl 0IGl pae 5 (Moreno, Wang & Marceau, 2008: 13) ole; Jb
Olgr slacnrse 51 ol ules gl AW ol S50 &) soas ann s
(2008) 015 5 5550 5(2008) * s sle 52 550 a0l in IS ks 5 a3l

1. spatial entities

2. resolution elements (resels)
3. Morreno

4. Marceau

201



o s sy 548 A3 sl ds IylKar 5 i)t n

Las VECGCA 3 .05 S slgiy 15 VECGCA cliay (6)ls o Jshos 5505555 Juts
Slis slacusszse p G &8 feate (Bl S LS aa Ll Sl (Glas jazms Ol so s
§31000 51 e 5 B, onl 45 55 ar g b Ll 3 pd e esls Jiled s a3l
alS G305 Glaesls Como Shuls g5 e laesls Jdd b Ces J sk
A dal g

et S e Olajes 5 en sy LU AU etiasdilyl T e Slows OS5
Gl Job LS55 Jae 53 O U (5t Jsho 6505355 e 3 Jshe Conss
Verburg et al., ) 1o oo sleda Jsho 58555 lus » g3lede 53 G IS S5 ol
o b S35 e (il bl gl oS (Soloes Ciliss 35150 (2004: 83
o303 GLal Sl 5 s B1S (S gls e VLl 1) Ll jle leas
Couclelis, 1985; Moreno, ) Ayl 2 mes 3L s &b pond 3 L Solvon
S LS5 ladde Canles 5 Ol 36 s, (Wang & Marceau, 2009: 45
s b yme oy e sla b, il Slidew 3 o (Soleen oS 5 5 o3Il 4 B lae
53 4ol il Jla0ss w8 Sop olad (Sloos S Sl eslinal alos sl sl
Sy S oo b (6 iy i Ol sl (White & Engelen, 1993) 555 s eslizl Of
S 5 e Sles 3l eslizal 5 (Takeyama & Couclelis, 1997) Solues SIS
.(Stewart-Cox, Britton & Mogie, 2005)

530 S iy Sewlus ([ Slees VECGCA Jus (¢l (2009) olKen 5 55, 50
o Latlaan 30 Ol 5 005 anllas didae S Jul Solas slizb (s ol
3 S3Speh Sla Sy bl U Ll ST e ol e 55 0
3 s« Slus (Kloan U VECGCA Jiis o35 o Laseie wloan slad S
Moreno, Wang ) <l e wlo o 51 5L 0 5 02 (Solaan oS 5 5 sl 83100
sl o Jate a0 KL sl o 1 s Gl Lais Ju o) Iy & Marceau, 2009: 53

)‘J_SO-M Ab”,‘ l)u:_l.w&:-lﬁ): a.l_S\ﬁ.l_\J):\_.ﬁ.A‘)}.LSw P‘A‘Jﬁ wl.les

1. vector-based geographical cellular automata

202



1394 1 3 )le onsjpi i Las bl 5 g0l

ol G 4 Ol 5 oo ($5lo 5 Jsbe 8585 50 sladde 5,08 e 5o Sty Sl
A 2 G S Sl i s3leans 61 15 VECGCA Jue oS 5 S o ,L51 (1388) putic
sl 03 5 | 1 Olgios|

Be) 3 Sy o (slas guaS (345 Ol 0 Llazdl 55 (65l (J sk 35085 55 sladts
Al 53 el iedlel sl (cpoen S 1 1 (Sl S 5 5 Jsh S0 4 ol
Silmtd 53 (5,533 @S 4 5l sladde Sl eslizul oS ol OF 51 S Slidos
Ménard & Marceau, 2005: 693; Moreno, ) tslasl oo (s ¢ Ly 5 20l 2 &l i
slaiass (oo 58350 Joe (aaljltle s Sllons Sy Jd54; LI (2008: 56
& sy sl 3l eslizl 5 (Stevens et al., 2007: 762) 43 S ) yo a0l 43 S
Gluws gl3 okl 5508555 Jie Ll canlllas opl Gda als 1y 555 Ollscs b Oloees
TS e |y 3 3sle Ml oS (e sl (6 2ulslS Jsl

2ok ol Jols Glkil 5 Lad (il sl (sols p @aial slad G5 ealinad -
/ (S slasdina

(545 BIS slaesls s logiis (g3laas Jolpo plod plowil —

fb sl A 5 (gl IS5 5 sl OISl —

pbolan! Slaes jlitle K b -

S Flw -2
}Mu)l_’u.»gjl_w ;)UJ)} L;LAJJ.AV.QJAC;\))JLSJ‘JJ; L;j.l.w ;)\S))? ‘_SLAJ.LA
IS Ol 5 Jlisl ol g8 e Con s« (Soloan (Lab 4130 oy S ol Wilea

mjw 23 \) h.\..iréjb‘ J.Lﬁ Lgl.hkﬂj_;.ﬁ M‘J‘ e ‘u'.’.‘fl"‘" S.U‘AJ.:I

Lo )by 2lad L5 Lw -1-2
Sla sl a8 ol Loy Kb Jold Jue ol 5o a8 ool olad bl
ilad Sl s aly clmedines  Gdate SlS 5 63 dias o OLES | (5 2ulslS

30l e 3l S S8 D58 L 5 sl sl 3 g la s 5 S, (SO

203



5)5}}" %ﬂj@&ﬁﬂjgjudﬁ Q&&b}ﬁ/ﬂy’wn

L Slakad 4 dadad (SO lopand Ol 2l opl Gln s 0 e el S Sl 1
=l 2Uls s o)l b clin Gulipen 1l Ol gl sl 5SS sl
Slabd plad e Loyl sl Ol jsba by e a0l 5 Olaad sl 5o
S b S bl Ol ol 5l Lad Sl g salinal daObls a4 el
S8 b ) Sl 033l 5 Osle gl e Solginn 5 ool bl 6l sl
.(Wickramasuriya et al., 2011: 1676)

1, ol (2011) ol lstes 2‘1)}—““;@) oS G ) 5w, S Gl d
S b 3l (S n S Slonsl3 2 18355 SalS 1l (Llosls anns g
Sla i Gl 5 03,5 (aa0besle 1 oY GLOLLe o 5 (pejanksd o oS ol LS
5 obalad shad p i e (el 2l BB s ge GLaOLLS 5 oo Dlalad il
305 e ool b (Ibid, 1683) LS e sbrl edesls dalad a (gl 1) OLL sl oy S
el ] gd 8ol ) Jrled g b ol (o0l el (slab sl gl Sl
3l ol sl ssolis G b sles S (Ibid 1S iy dlas 6l ) 5 S
el a5 LB Dladad

- ]

00 (b el Diladad ¢ Lol dalad ol Tlalad g0t e oinles 1 sl

1. automated land subdivision tool
2. Wickramasuriya

204



1394 1 3 )le onsjpi i Las bl 5 g0l

Sslanon j51-2-2
)‘é b)\)_q.ﬁ v-<-1\—~*°-" ;,..35}3 ul:;'.’." é}i}: c.L::JSA MJ:LA g_)':"”): AS)}LQLQ.A
Solmer S 5 G B gl Gl s el 035 sk 555 bl

il S 18 a3 5 sla bl rdyilan]

‘j.:.T‘U ;J}.lm 9 C\:.J: ;)\.b\

SRR W P viiw ol )3 55 50 sla by Aol
tdde foly A 2 Jeoly 2 Sl O

Lo o8 Llaze LU

pd e dmloee Ly 6B ool o8 (Sloas Jledd S305050 6 a5 L

Nal = Z Nablkd 1 :‘Lﬂ.\)
k

cd MGJJ 8\)'(6];)[5[417&)\_1 ‘f&ﬂ L?Jl;- JAL:" ;j‘x‘ﬁlﬁNablkd c‘\k{b L'ﬂ‘)}
J—Alﬂi;)‘u’\d\w\l ‘_gf)ljba J—A)li ;.LLWMJ:\ Q‘}.J«AJNaljcl 6f)[sba JMIJLLJJ

:JJS QL:' J:'“) du}hblﬂ )‘ tjul: el 2 m‘”‘) tj"b dbsgf b (Nablkd) f)l"
Nﬂbzkd = f(lalbkv davaab) 2 :&L{\)

Kool b Jool &l b oassls 31 G ol Sy Agp 5 dap dagpy, sl o 53
b b el S0 w b sa fuol g e dsbd g a8 ba el

LY R W PSR T
56 glas -1-2-2

slag 8 o Sas sla S5y 5 Canle wlal 5 (0 SUS Dlids s éw Cl:m::
{(Hansen, 2012: 219) a3 o oloantl sy as |y dliee olie o Sladlas 5550w

205



o s sy 548 A3 sl ds IylKar 5 i)t n

Sl a3 S 3OS ia s a5 35se 5SUSS Slid 53 oS 2B00 U plas abes )
Hagoort, 2006: 55; Geertman, Hagoort & Ottens, 2007: 554; Hagoort, Geertman & )

s il aB00 51 iy U ples ol (Sew conils s (Ottens, 2008: 46
PENIPPEERCE PR 03,51 Casts gl clis ol S5 Kol 3100 51 eslizal
ElE s b pe Gllast w8 pls Sl 53 (6 Ul 5 Sl sk )50
Corgo Solues 53100 530 Ll (Wu et al., 2012: 77) das o €515) (55,100 (g3lwans
Karimi,) s 5 o Slowlome Olej 5 om0 camsiys 5 Sl S Sledbl )53l
.(Sharifi & Mesgari, 2012: 43

S b s e g e e K oS Slllas Sapdoms a5 b Sl G
el 4 S 5 s g0 20800 SKlean plad (g ed il slag IS Sl bt
L Ol ol o555 5 o mls AL Jldess ¢ Ju sl slaad 5l sl 3L 51 eoliiad pioman
s LS S35 ST Ll o 5 53 s o 05 s
S o 3 i pdee Sl @ a5 Lol il (Ballesteros & Qiu, 2012: 59) S
don 5l 5 38 i S Kilees glad 53 ol I 50 o s a8 Sy &SI ol
s oS it Slas plas 5,08 an STy e s slie OLSS L3 plas ags 8
el o 5380 b 4 il Glae s 50 (6 )8 5 Shes

(dab) Jow sl 9 o Aol -2-2-2

SRR 3 onl ply l e 2alS LOT SIS ol sladely (5008 53 e ol (21581 L
3 ials S gt 3 a5 (dap) b 3@ sy 53 o sl oo 1l
'(Song & Knaap, 2004: 669; Cohen & Kaplan, 2006: 269) <.l sl OLs alsls

f(dab) = exp(_dab/looo) 3 ;L%‘)

Wwbu—ij‘“ﬁjséﬁgw"uu':’}))\J“‘Jli)-’u:-':‘-l-*ﬂbdl':’é‘f‘ét?‘-’”" L.)'l‘);
C»—mﬂ‘ Y8 W bbu.:_w‘ d}@ j) JJ‘J‘ d[—:‘f’ A.Lpb SJ‘J\J‘ J:JJJ f‘f)’ m.J j) uf.)j&'.'."j"

206



1394 1 3 )le onsjpi i Las bl 5 g0l

S0 5 JSi a0 s a8 bl 53 o3 s sk 53 5815 Ol sl (¢ S0
Slb1 S 5Ss sla sl ples Sl e (5 il e Sl S L S
el 35 Sl (S35 sl sl b SLL S e Ol alols il 13 S5 (SO
SO sz 5l 5 Lols (sl Aol SUL 51 S sSs la Jusl s o ain oS (5
S Sl 55 el S5 5y 53 5l iuled 53 JSa.(Knorr & Ng, 1996) & 4 o0 il

il L0 S e ool 5

d.l_u,.'!'J_u)L;

744.418

gz S Yl

all

2432.848

31m o Aol o July B 99 55055 o Alold (50058 Gl I Junsly 50 (ot alols 2 S
Jesls 90

207



o s sy 548 A3 sl ds IylKar 5 i)t n

(Aap) Soo )y (5234 51 3 Juwyly 3 cobun 51 500 -3-2-2

Sllas 53l Gia Jusb 55 wlaes el Comlos 531060 50 6o by 2l o)
S i o BT s olant] 5 w1y g jnie lad & ()8 s Lall g 8
A e b Geed 53 Sl dal s (g e DB Gladly (608 ol 53 5 5l
S35 dml e G (ol bl AL il g i ol S sl
SV aS Gosban g e by 55 S sl 30T 4 B ol Ol ibls el
o by Ol fals el il 5SS 655 e ool Sl glesn Lol 35100
sl ol 3l e Sy pmins Cmln 3 el ply 353 wloen oy SIS
S aban sl mls 48 Sloj ol oo Ols @ (55 o Jolly b 3 b calcan
Ll e 5 350 0 S5 5S5 (Ap/An) S (p) 3L i 655 50 Sl Sl
Jole i 8y U 5S  shians copl ol S Jlasel ot el o 1y ool Ol o
SR PRECHW SV RN PO ey PV 1) MRS IR B i R
2 abeen ol cxlis I KL L il (Morreno, Wang & Marceau, 2009: 47)
b Jely Cobos Gome S Sw Apin 5 Amax Ag Ap el ol ool Gas el
iz dilaie 53 55 e Comlae op 2aS 5 o tie (Gla) @ Je )b ol

Ap
Aq

Amax

f(Aab) = eXp 4 :&.19_3\)

Amin

(Loyn,) sl Jolio 46T -4-2-2

LmlSbaasis Jub 2Kl bb July &y b a3l Ol Kb el
L 55K S slme 53 55 (5,08 ute 3w 0l e BT ) Bl
s bl ol a3 oS 5 S oL S (508 s e 508 ke
1389 o 51385 (_ALb) L jfasin plw 3 a S0 Sladllas 5wl )8
sl 0l Lol (Hagoort, 2006: 95

5 0l S ety llas 5 xSy Jalsy oS5 elly 1 Nopyy 83181 015 00 ol

208



1394 1 3 )le onsjpi i Las bl 5 g0l

Ng

exp * exp(—d,,/1000)

bika —

5 i,

o alS L il T O et ol 5 il s (gla eyl cadaly ol o

Ly e Jlasl o )8 36 Ol

Az gd ‘sl.bdm)lg: ™ O g Gla.\.zn wb..a -3-2

Ol 5 laoms ol (i @ Gt O ks 2y 53 el S5 35050
b S 5 Gk Sl s el sl e sl ol S 5 gl Ol e el 55 cane
IS ik 5S35 51 0T Bl Hols a5 b sl 58 alts Do ¢ oo 23
(1389 ( as 3) sl ol aslons B Aol Sl eslizad L Lael

1 6 i,

Agp =————
ke 1+ Dgj/ay

JeDgj sl s an K s La Jly o jis Ol SObs Agjpe YL 2ol

el Sl @ 5 j ol i el 0,5 Go5 b a ol Bl Aol SOL
o e bl Ol am a8 Sl S350l | ot 4 K6 )8 e s
gt i Ol Sl peid ol 5 sl Aol L1 L il S5 K osae

3,8 Dge S

209



o s sy 548 A3 sl ds I)lKen 5 fornlp] deos n

5 cawld punns -4-2
(S S & S d S S S Slp (Jesl 2 el Ol s sl
O (Nl o ams ol Jold e IS ol s 3 50 e il
0SS Slalllas 55 Jolie ladde jhie prants L 3l Laussioms 5 o 2w
slabe, Ll edd S5 Jelse lainyge Slided die) 4 a5 b plUS 0 a5 Liledd &)

Barredo et al., 2003; Van Delden, Luja & Engelen, ) Jles S .S 5 o5 sladss

V1 CRPIE U t iy T By SR P R IS E .(2004; Verburg & Overmars, 2009
cAJLSMJ\_;e:- Jld"))‘ J:’j) )‘ cLﬁC,ﬁ}j.’\N 9 L;.AJ:.«JJ céw j."'l cd@ WLJ JA‘),G
:C,.w\ ol eslaul 7 ;L"\) k.;‘"‘b

Pap = Wy * Agy + Wy # Sy + Wy * N [ECE

S ¢ i3 Ol S s Sl 0 Noy 5 Agre Sy Pay dlaily o) s

b el ol e Sl iean it | 5,05 LA sy 6l (Relas 5 s
Cussdomn ale 3l oS spn S5l o3V s e Ol Wy 5 Wi Wy sladss s
2ot 5 U Gble o b s ASle (a3 sitome (il GLa0 ST 558 &) s
el Alone G5 Sl el 4B S g0 (S paran 5 IS el alons

RGSU PSS 51 r\.’>r_>\ o gdoeo Asle &L@J..ﬂ)li d‘f-]‘buﬂ-:&““-*ﬁ‘fjgks

SR Jou )y &1 (5 ey Joo sy 31 JUSN -5-2
Jolss a6 48 Slags S g1l 5l SG a e S s S S E S LS
9 ‘O_\»L:.w cdsldé;s‘ co.cl_q.lb-\ .12..1‘)_‘:: )\ Jﬁi;'.a E) .ﬁ:}m L LSJ‘)[S LQL@LES K] wu g_)L:.A
o=l 03 ! oo (Sharifi, Kanrimi & Mesgari, 2010: 63) <l | =1 ol 5 5 &l i
5 Lol Ol 4 by (648 (5008 4 aliann 5 Sl 51 0,800 G JLanl ey,

210



1394 1 3 )le onsjpi i Las bl 5 g0l

Rl e s Al S wlis,s] gl 2 S PTG | N W PV L W
0303 pamass ol o 2o b pla el 3 s Ay 50 Coslsl s e b 08

sl anls olantl 5 sl a8 @ 1 e s aCT b b w el e

axjlao Sy90 ko -3
(S A Ar 5 (S13 s o )S0 55 Do i 5 |l g Gl 5o aslllae 550 53 sdms
ol el 43300 cma 5 e 3412/5 spum a0l 22 Wik 4 53 s
Sl LS plad dn) o anw 55 Sl 35y oy canlllas 350 83 5ukms Ol sy OSG (
Sl i 5 SOl ol oas adlate 5 Il 5 eddy e Ay Ly o 5 (54
SlasgeS o8, Sda Ll g o8 Jls s &l 13 s 22 dalae .ol adlaie 53 edsloul
S5 a5 lin SV sl (51 U6 ed ol 2T el sl 2 B Sl
Jlw 53 s 3 6/85 iy e o (615 1385 Ul (gl jr poliad e cpl ol (6 g5
fom ol 2315 (5 58 5 e il e (LAD) 0l g 13y o L il s 5
S go 3l pled a8 s e 0L 1 adlaie gl 53 (6 g A 5 5 Ay 0l s s
Aas el | andlas 5550 85 gdoe LSl A

ol (5318 (gla sl (615 A5 Lol G sl 53 eslizial 350 SIKe (slassls
et e $L2b (A s (Sl (il (S (5 28 IS s 3 &S
S pled S il s gdail ple s o s S0 can 5 glas (S

.M}w&u\)udﬁjgéﬁ-}ﬁfw‘ )

211



J‘JKJ"" iL_-m‘y@L;MMJ‘;jLﬂJ.La Obij&fwn

ol 22 &4 43 >y Sllas s3gume 3 S

-4
ol plis ()b los (S48 L3 Soloannd A S35 s 53 &S 8 0les
caalsl 53l Gts Il 3 Lags 18 5L 3550 Cole 55505 5 Lo L)l ole (slaatis
Dy o g S g St A Sileand Ly,

g 5ty (S5S hled Sgr ol ol glas sbal sl ol pS s
Al ame s LB S0 S 5 ol aalinal e IS5 520 S I3 Sl 58
ol o el 52200 53 100 lalss s ¢ lais &b (s 5 o Jo s Lok

212



1394 1 3 )le onsjpi i Las bl 5 spaali

‘)Lﬁﬁ‘)&ﬁ@@ﬁd)d&ﬂ‘h&)% rwcb"*ﬁ‘;& ﬁML;JA_J4J§-:’)J4SJ}bOlM

35°45'0"N

35°43'30"N

35°45'0"N

35°43'30"N

A fate 3 g e o i &S 4 skl ] glaOLLE (al.ajj L

1 1 2
e Kilometers

51°7"30"E 51°9'0"E 51°10'30"E 51°12'0"E 51°13'30"E

S—
XU

p:
AN AR

A [ . =
TP NCTLTS

1 05 0 1 2
T:—:lKilometers

51 ‘T'ISO"E 51"9;'0"E 51°1 l!"SD"E 51 ‘15'0"E 51"1:5"30"E
sl

nle Sl g e gLAS s s [

T P e [ < [

angi b gl azlys Steas [ ]

213



5)5}}" %ﬂj@&ﬁﬂjgjudﬁ Qb&b}&.ﬂ/’_y’wn

T > La S javass oS 2l ol Slwa glaaids g3luosbel o3 ol
Sl 03Y 5,8 o Doy SOL 5 e sl 5 s (Sldt (Ol (S S dxus
S SolS g w e boshn e s A edd S3es S iy 3 (Soleas 12K
s a5 b (Sl plad 5 35250 Jorsb (508 5 (Sloen L35 46 ¢l K
ax 5 sl )l STST Gl G0 slag 218 51 S il (Soloes JGT5

o L s w8 ks ol sl ele 5o Jaome ol Oljes sl )
ool aS ol 21450 G 1224 51 el o s il wilkes (DEM) ol )| L2s
e St S g alo) a5 Sl 33 oL s a0l Sl s 33U S e
S B3sdme 6l Lo e o adlie o AE LSS S ey el A o Ol
A el olanl Juoly O 4 5 olons sl o

Sl i 5o a8 i a5 L el ) A 4 Jusly o o s e cpend e
CS § 5 b b B Aaly s e el 310l Sglite 520 gl s
3 S5 5 Gl e liS sl by el sl el e 3
cors OITA S 5L 5 o g0 o (sliad sl 5 5 OI34 imis 5 5ol (63,:,85 0/65 jslens
T S Al s 80 ) el et BLALSG S e Al b e
sl Ju b Sl e mes 5 as ol ((Slias Ll ge Ol e sdas0lis

S 5 ol (S bl e 0l e sdalie gy SO 55 S 5b 0L
Sl casls S8 Lag il ol 4 555 Aol o a8 ol Lol (ol 58
Aol talS (Soloes Slasl s IS nl 51 akols (215310 5 L ls (g e (Sl
Lol 3 s g e SLOLLE Sojslane po Ayl Cundy 5o &S ola Ju ol (o 2 AT 3
ol sl o EalS i sl b ples 5l S Ao Los Ll (g i ot Sl
el AL 3l ol lS Sl e Jals el B a0l 55 5
5o s ol s3b5 a5 e sSunty Bl 53 00k 3l Woe Jlad s« lams
Al Rl Jame cnlS 5 LS o My el ot el Dy 0 e

214



1394 b 3 ijlat sonsjgi i Las bl 5 g0l

0/11)0/34 c0/55 L;l—“d)) 47 ;_k.»b )\ OJLC_AA‘L&)L‘IQ‘-ASWL:MW

s elilS a5 L e ol et (Sl i gl i S
)‘)gq}&)gﬁé\fﬁwugdﬁbwuﬂ‘&:ﬂ:LcCaJ"L@J)JC,‘.\Aln.l.\::wjf
S h kS 0o 3 oo i S8 ol ailiana 5 Il 4 a8litnm 5 s

LS o BN ol 8 Sl cana 55 Gl dele Sl s )

Jlo z Slej 83k 6lp (o2l 65 Larass oyl 1 Jgu=

s 5 ge ol 36l 2 tadad 5310 J51a i
S8
(@rr) (@rr) (@rr) ! arass
74426 4127 600 1 o
4880/4 0/28 3000 2 A = s
584427/9 33/53 2755 515
3 5t
269310 17 1600 ;5 o1
402110/1 23/07 2500 5 Sl
113295 6/50 10000 4 S5 s e sl

(Pettit, 2002 08 1,55 1380 ¢ Jaseocmn 3 Slllas 5 Slidzs S 0 1391 Ol s jolie pputige :@L;,,)

215



v ylS0p gt (548 Ay il ds IylKar 5 i)t n

35°45'0"N

sl s

z
8] 0.0000 - 0.0960
#1 mmo.09s1-0.2307
2
I 0.2398 - 0.4567 5 wE . 5
I 0.4568 - 1.0000 — iomete

51730°E 5190°E 5110°30"E 51120°E 5113°30"E

35°45'0"N

=

2]

2

#| 105557 -0.8519 A

I 0.8520 - 1.0000 — ilomete:
51°7'30"E 51°9'0°E 5110°30"E 51M120"E 51°1330"E
i
eI,
b ﬁn'..ﬂ'liﬂggn /

i ol
2 9§y
[ 10.0008 - 0.0302
[710.0303 - 0.1462

[ 0.1463 - 0.3912 =~
I 0.3913 - 1.0000 —

35°43'30"N

51730°E ST90°E 51°1030°E 51120°E 51°13°30°E

sl

abe| | Slhgpegtas || s s [
ol 0 e o
aztp [ Sas [ ]

216



=3

1394,4& 3 iyles 7..@.:)_,] 55493

L bl 5 g aeli

35°45'0"N

= |
g| [ 0.0000-0.2182
&
= 0.2183 - 0.3679
1 W 0.3680 - 0.5451 0 B ;
Il 0.5452 - 1.0000 . Kilometers
51°7"30"E 51'9l'D“E 51°1 Dl':ICI"E 51"15'0"E 51"13l'30"E
sab
sl Sl g e glad s s [
Gk [ S e ] st [
s [0 st []

S5 s )8 sl dnngs slafu )b IS il 6 YK

&EL‘LSJ[’J(.SJ")[SLS‘_)" wuwﬁ.&f‘))ﬁidﬁ QMW&JJLJJJ}GJ"J#QL@

)345) rj.o:\.?-)b)bhj.k@wujrj}b)b)bwﬁbcdj‘ze-)J)Jéw;|4.3

RGP IS 56 é‘jb;man ;J\y.\mujﬁ dl.a...fa))c(.l.".l...ﬁ @J...Lﬂh;l.é.u

)bl_.,auj b)jiﬁ.@-ﬂi“\-&b)btﬁw Q‘;:.A cd;@,& :\MJSJMJJQJALG szr.@.d

Slalles 5 Sliiss S ) o~y S s ddpMel Lokl 4 5 b anllas 53 5t

je.l.:; MWWEJJf‘ wb‘f&@‘w‘)b Lﬁuj d\ﬂd@‘ﬁ})?)b.@‘

by gy e a5 L Slalllae ssgidme js caliie Glas )8 558 Ol 5 Syl 5l

cadlan 3530 mms 53 Lol Ol js dulows 31 o vl 0l 050 0 O S0E 0 e

217



;Jb/.:_," %j@dj@:.hﬁ)‘;judyb Ob&}@d&’wu

Slad S (A = amis (ol o sl 4 a5 b il Glag S e
sl a3 S ) 5o (Pettit, 2002: 160) Slodst 5 «S,L 5 e
les Ly 5l o8 (6 Aamr s 5 Ay o iy Bpa s bl s 51 s
«(Moreno, Wang & Marceau, 2009: 52; Ballesteros & Qiu, 2012: 141) o35 ks 3, 40
Sl 43,8 155 eslinal ) 5e b iy Ol 50058 Sles o8 ol it o L
dm 55 b eplol el el G 55led Jsbr 53 Sles o8 nl sl s sl bl
BL Gl et iy (S SRl S Glr Jesk a cls 5 Lol Ol «
sleslr wadlane LI 035 Sl g Cdew (gilwand opl 3 Sl 0l 550 gy Sl
S a8 s alian g Gble 53 balb (x4 by e 563 Sl S
S5 5asOLE ka8 5y ed 4t bl L s ki el oS (5 5bu

sl JL""G".’. @Lﬁ) ;)L LS‘J" axllan )40 ;JJJM ..L;o)

35°45'0"N

Fa
&
o
L]
=
3 .
“© 09 045 0 0.9 1.8 =
Kilometers
51°7'30"E 51 "9"0"E 51”10"30"E 51°‘|é'ﬂ"E 51°1 3"30"E
axdl Al ‘51& t_;).!)l.f sl
s o~ » 3 e s s oS [
; e sl s e s [
e [ ] s [ ]
drgp BB glad [ b wlons [
e

Jlo i Sloj 8 (sl (6 e oy (3lwanes 7SS

218



1394ﬂ£: 3 oylads ‘f..aa.aj_,; 5999

Las ibol 5 g y40liy

@S Joloni =5
5 s ol (s (Sl Slisel jislie (:Sike (oo ) @l )l skt
Pl o & 55 8 olad J g )3 alianc 5 gla ok 5 adsl sla sl sl IS nls
L aglio 3 aslianw 5 sl fosly L3 S sl 3l S0lo 035 oo outalie S sbOles

= Ja b S ol S liala cils (g iy palde s b el
S wf;l.:.» 039 3L Sl oaldl BT aBliancs 5 6ol (gl b o i 5Liel O3 5

WMJ.G.\A J.w) C,..v.(_u ;MJQL@; cJJD-j.A L;LAJA,&)Q[JM’L;.AJA W}S LSLAJ'“)L.'.L;S

el a3l e SaSay s 1S oSl sl Sl 5 i slaay S

Lgl;: alizes glo g 0,8 ‘_gl)'ld.g 615 sl g é_\fd el (e s &L;.iw Q|)‘L3.';.,o| u,A.iaL.n 2 J,.\q
abanwgi glofu,ly g adsl slo fus)ly

Skl Kk Skl Kl Sl o Kke Sl o Kke
¢ s
M emls hone ol o S Saben
0/567 0/929 0/065 0/805 PRI W
EEEC
0/575 0/811 0/059 0/847 aBlanm s gl sl
0/448 0/929 0/246 0/472 PRI W
sl
0/371 1 0/002 0/474 alanm s gl sl
0/264 0/765 0/023 0/313 PRI W
e
0/552 0/852 1 0/215 alanm s gl sl
0/257 0/888 0/102 0/227 sl gl Josly
Slas
0/341 0/752 0/022 0/456 alanm s gl sl
0/286 0/821 0/094 0/297 PRI W
S s e slad
0/354 0/815 0/094 0/421 aBlanm s gl sl

I Y L;LAJ..A)L; qu.? éwﬁu‘ Lo g ol gl aw s led Jgde

219




o s sy 548 A3 sl ds IylKar 5 i)t n

Gl (v ey Sy 630 sl slwand 1 s @l 5 ) S dle 5 4l
33 Lo lS S0 cJadr cpl el &l ool 0l 1) il (slas 1S
s (Sl Slnel 5551 4 algin S 0l plonil (g SUUSG & sl
el (SKoloes slaal alS ol add iz (Sloos Ll 55 5 sl Conss
A5 aB00 plas ss S Ss bl 2525 Mo 55 adsl Cunds 4 S anio
S e 55 5 andllas B3 LDl 5 o Jusl 4 S el xio Jsl o Lol Axdls
DLz 1y s e 5, Shas 55 b 5m ol 45 ol 4Bl ane 5 il (5,18 gan
Sl Slial 63 pn Sla sl s 4t 5 (Sa sl o sliad Woer das
Sl Sl 51 s il s Sl a5l s b alie s s Lo
Gt L) (Gl il b 3 53 Je LI5Sl cadsl om0l (Soloen

SBan Jlo g adsl Cundy o Gilie las )5 slilar (Sobuos Lol :Sike 3 Jgor

3 e glad . .
Sbas e sobw S s s
S,L
0/297 0/227 0/314 0/472 0/805 adsl Cans s _
el 5:Kks
Jiiw
0/448 0/442 0/219 0/473 0/809 G Jl

3 oSl ol 3 (g el i) (Siland 0 pd e edalie Cdn IS0 53 &S b0k

SLa LS e 55 0 53 ol s Sl sl 5 Cl 4 S Dy s 4 LSS
Sla ol 5l s ek i sl s o (6 )8 (oman L Lledd Sl s alis
SLa S (s Sl a8 S5 55 wlie Glags )8 (o5 5s 5 S sS
L ooslome 5o lold e o dn) 5 OUGl A o om0 5o liad 5 Sloas

L n_)s_\::ub‘ dJ_A &L\)S ;MJQL@ Cy}ﬁ U'l‘ AS .b\wli WJ: g;’)g-*""’ L;Lhdf)ls

220



1394 1 3 )le onsjpi i Las bl 5 g0l

Lo tis L JlS Gl 5o (Slows 515 608 b sk Sl s o5

ol u;&.«

Az g oo g 4 3225 -6
o Ol o arws 53 50 1) (el Sl 5o eyl (gola p (Jske S50 0 slade
b loylsale plas s 3 Lol siuas LSCis slad sl sbaoldl a5 sladae 1 s S
Moreno & Marceau, 2007; Moreno, Wang & Marceau, ) Lls.s SR EY TRV
5 o35 6y e 5l azas ol &5l Sledbl (sbus .(2009; Cao, 2011; Wang, 2012
2SS S e s Ul e Olames GG sba 251 (51 I ses 85101 o
Ly o |l (6 alslS il slmesls r bogiins o8 L o)y ()13 sladite .2
o2l 835,35 sleesls (Stevens, Dragicevic & Rothiey, 2007; Balleste;ros & Qiu, 2012)
508 U s Geiow ol 53 eddaily) Jde Ltz SIS slasdin r date SlS Ladute
g oo J sl 53100 51 Jde (gl @L:.; il om0 (6 xS s ol

S ol el sladie 3 LS e 55 4 S s Slids iy 2
Aol B o (guls 5 Ll 55 e ahole (g g A5 5 Ll (60 Ol sd oluand
535 o b= (Morreno, 2008: 23; Ballesteros & Qiu, 2012: 60) o Xk 53 S|,0 opo
SSen 613 SOl oS bl )3 0350 (B, ol ) eslizal 88 s L Ll
Knorr & ) 5 55 oo Lao Sy Ol Jolsp Ol s pladl sboml Eol i)l SuaC L 318
bysead 53 5 Ksp o dols 1 56l &y gmts alools O L ool plo (NG, 1996
b U 08 53 Ole alols (5,863l s bad Kb 3310 5 ISE ¢ sl 53 %

2ol 5 (2007) 5en 5 7 gl 45 Lun sl sk 55555 Sllas la s
Jeol 51 50 Kelen bt 3 3 5o sla sl plas oy ot (2012) ° 5

Gt 53 Lol S50 o e sl LSS 3B il 658 50 Jusl 5l S il

1. Stevens
2. Ballesteros
3. Qiu

221



5)5}}" %ﬂj@&ﬁﬂjgjudﬁ Qb&b}&.ﬂ/’_y’wn

S OLbaols Ol 4z 55 L i 8 o )15 (Solaan 535000 53 8 ol sy ol
Gla sl s 831000 (e .38 il OF 5 slize ol 56 S e sl
S S35 Gladds 3 g 55 50l enlags S DOl 3 g Jalse Sl (6 e
Jlesl ( (Sloon glad 53 O (6,8 b slad sl sliss (oS5 Jole o) oty (6 2
Sl S 8,85 2 sladae s 5 (Karimi, Sharifi & Mesgari, 2012: 43) 55
Morreno, Wang & ) 3,5 s ol ;5 sz 350 055k Comls 3l 0ls &0
Lol 2 O SL Coluw 83101 05 S Lsts o ol i 55 (Marceau, 2009: 47
IRl el S b sl il ST

PS8 Dl ets Gl 53 )13z 08555 sladie s S wlie Dl
sloml cdilesls plowil (2007) DL 5 5 sl & (6 2ulslS Gla sl bl 2 (5 65
St sl el s Do il Slags S il Lus ol dw s clad
S i Osemilo il gl 51 e (03 585 55 (e Sl 2,08 L ol Guesd 5o oS
e laesgdizme 3 pla bl bl Sl Sl onl GG S aw Szl ls, s
() pl A0 (g e 3 e S ol b lie (68 g oS 255 e anlllas didats
Sla sl 0o bwlyon b s dlasl 4 1B a5 (e 585550 Gloends )l Sl ealinl
Ailed oo $o9 8 AL 35 e Sla Jusls b sddnln

Jolse 5 Sl lacsla s 4 oo rws Jasee ol (gl el )l coddadl)l Joe s
35 g 83 gdmme b Al e 5 Lo Ol bl dav i o pes Ll 3 Slos p  (Soloes
ol S5 sla e Al da 5528 51 ablie s Jle (gl 05 (3l o andllas
86 bgn S0Le3le 5 (135 s 3 358 oo plasl s 1553 Sl gL
Ol 5l Hblos 53 55 ot Jale  Lsd oo (15 0l 0o p3Y lacsla g slml )
L el ol oslize JUST (ol iy 3 18 sd 13 a5 3550 ol S8 ke Ol oy
Oloa U Jas o owlid 8 15 b cilass slalss polianst] Al sa 0SU S bl ol
S oo sl She gla el )l 4 caddaie

=4S s el (Ul (e L (olednd Je das 5 (Gl Lol s
5 ds Il sl Jold cplate Jglo 850805 50 (6 ey Sl le glacys s

222



1394 1 3 )le onsjpi i Las bl 5 g0l

Gois ol 53 sdsal)l de T 36 clies lad sk plas sl ULy (Siboan S 5
ol (PSS Glbail e e (g mulalS sl (laesls 5l eslinal L
adle ol g Gkie oS (i ) sl b I s g Conle
(Fho 5 Dolate jltla lacys sdome LS oty (izman 35l g0 o5 50 L
3055 @l SO el plad Slones S (SKloan 08 5 4 Sl & 2
4SS ol ol i V']‘Mﬁ'o S s bl 6 8 5 ol ol (slaadl 5o
S e ol s oS b ol plas sl 0Ly (Sibean 3 811515 oo ¢ Sl
LS (5,8 s (s e sime Sl 311 5 Ll 15 Gda )l
L el bl 6lS Sl b3 sl e S0 Al g sl oS s )
ol salis GIS Ul o iy Co w5 (5 2ulslS slaosls 05 S (55 5alS (:)LAS
2 Ln sl 6208 laalas Sl oslinal camiti s 5 6,8 oo 513 o 2w 55 G Sl
0558505 2,8 aax s b Bk 51l oo Sl LSl 6 08 el p 5 ssledde
3 S Sl s 2L GlS Dld leand 5o sk 88055 sladas
o 8 el 5 (Reloon ol (5l s 5l Gl mls il (i
2 Ed g s s e A S e Solo s (ke 8580 Je ol el (s 6l )
S b e L oleand 5 b S DOl (ileand ds
L lie e (Solaas plad ome Jold e cpl a5 Knj 3 o] Dl
A oo 3ty Salis (Sl Gl e el 55550 6008 650
iy Sl BT sl aeass ol o slhila & () sba «oiliS dalpt ol
A3 Sl e s 5550 S w4 Sy el e 5 35d 08 S04 el
3 G A e GOl e Sl Ghman GIS Sleslinal 4 0155 o Jde Gaw 55 55150
St Sladde 05l IS (raman 5 S L1 B a3 Lag )8 ol 50
S )L sladie gl o daes adde pl S0G0 Sl s 5 o)l sen (5 65 LS
Straatman, White & ) cul sl o313 anw 5 JLS3 55 O gl WIS Gl Sy, (8 m
o)l sed (13 5 0,855 sladde O senl IS Js Engelen, 2004; Van Vliet et al., 2013
«(Stevens, Dragicevic & Rothley, 2007: 771) ol = oo win cpl 3> L2l Ol peas

223



o s sy 548 A3 sl ds IylKar 5 i)t n

3]«_,\;.: J)‘}“_};.")‘LSJ"’}" L;j'k‘w ;)EJ}} QW\HSJS:f LSLQJ:’}J ;’..Aj: ‘Lﬁ‘f\""

C,‘.w‘ cJ;.J L dJ\A

&bw -7

O paetd i i skieas Cellular Automata (sl o Jodo ooy o Ol e Mol —
GLaedSKENs s (613 gt wilige 05,8 ()| ol S LLobL ( SL/ (o l5
1388 (ol oKty

S Omala gl S eslial U (5 e da 5 ($3Lad ) T ol e 5 Lo, 205 -
A1 5 B st sotolin 5 sy LG e Tandlan 3 50 diate) S5 02,58
1391 16-1 2w

S A Gleand LSS Lo e 5 O LS| e (i o bl (e Bols -
185,30 dalllas GIS 3RS (Urban-CA) (s e 518355 (slad s Jko 5 oslinal L e
1390 (0l Ol (s paids Olosle (Sl o5 i los &3 S el

slad v Jiae Sl (s 3L e SOL 5 O ST Je (pls Ol o glammalls —
dolilas Ol g 8 s g 3 Giad o) 2 S gileand s s
1389 102 -81 o 2 2 A4 .5 lss bl 5 g puelis

Csllas il 5 6l e Sl S (S el S S ) A S ez (0 S -
(b M a5t o[l (613 ot _panlige SUSCEN> o5 7S5 Dy oyt s pon
1389 ol e

a5 sl Ll e (g e 5 (S i Olides wsseane bl (i) -
bl 5 siusaaliy doldad &0l Sl 53 o jlnein sladite 3 5 xSe e b 6 4
1392 54-23 o 2 & AT .5 L

O s s 22 dilai (5,0l S Coun Sy Jamaly Dl 5 Sl S e —
ol it 22 e il bl 5 U e ST et 5 k)l s
1380 131-83 o aomy Jrad «Jl SIS cadlaie G Jame 0@

224



1394 1 3 )le onsjpi i Las bl 5 g0l

.J/j_g;ZZJ_iz;a&.g_d@_bwﬁ&i L Ol L sl e e dige —
1391 http://region22.tehran.ir/Default.aspx?tabid=41

— Alimohammadi Sarab, A., A.A. Matkan & B. Mirbagheri, "Assessment of

Cellular automata models for simulating urban land growth in south west suburbs

of Tehran", The Journal of spatial planning, Vol. 14, No. 2, pp. 81-102, 2010. [in

Persian]

— Aslani Moghaddam, I., A vector-based cellular automata model to simulate land
use changes, MSc. Thesis, Department of Geomatics and Surveying Engineering,
School of Engineering, University of Tehran, 2009. [in Persian]

— Ballesteros, Jr.F. & Z. Qiu, "An integrated parcel-based land use change model
using cellular automata and decision tree", Proceedings of the International
Academy of Ecology and Environmental Sciences, Vol. 2, No. 2, pp. 53-69, 2012.

— Barredo, J.I., M. Kasanko, N. McCormick & C. Lavalle, "Modelling dynamic

spatial processes: simulation of urban future scenarios through cellular automata”,

Land scape and urban planning, Vol. 64, No. 3, pp. 145-160, 2003.

— Batty, M. & P. Longely, "Urban growth and form: scaling, fractal geometry, and
diffusion-limited aggregation", Environment and planning A, Vol. 21, No. 11, pp.
1447-1472, 1989.

— Batty, M., Y. Xie & Z. Sun, "Modeling urban dynamics through GIS-based
cellular automata”, Computers, Environment and Urban Systems, Vol. 23, No. 3,
pp. 205-233, 1999.

— Benenson, 1., I. Omer & E. Hatna, "Entity-based modeling of urban residential
dynamics: The case of Yaffo, Tel Aviv", Environment and Planning B: Planning
and Design, Vol. 29, No. 4, pp. 491-512, 2002.

— Cao, M., "Implementation of a wvector-based cellular automata model for
simulating land-use changes"”, 19" International Conference on Geoinformatics,
June 24-26, Shanghai, 2011.

— Center for environment research and studies, Land use state of 22" municipal

region of Tehran, Project of assessment and prediction of noise pollution due to

225



o s sy 548 A3 sl ds IylKar 5 i)t n

the implementation of the comprehensive plan of Tehran municipality, district 22,
First report, Chapter V, pp. 83-138, 2001. [in Persian]

Chen, Q. & A.E. Mynett, "Effects of cells size and configuration in cellular
automata based prey-predator modeling”, Simulation Modelling Practice and
Theory, Vol. 11, No. 7-8, pp. 609-625, 2003.

Clarke, K.C., S. Hoppen & L. Gaydos, "A self-modifying cellular automata model
of historical urbanization in the San Francisco Bay area”, Environment and
Planning B: Planning & Design, Vol. 24, No. 2, pp. 247-261, 1997.

Cohen, E. & H. Kaplan, "Spatially-Decaying Aggregation over a Network",
Journal of Computer and System Sciences, Vol. 73, No. 3, pp. 265-288, 2007.
Couclelis, H., "Cellular worlds: a framework for modeling micro-macro
dynamics"”, Environment and Planning A, Vol. 17, No. 5, pp. 585-596, 1985.
Feng, Y. et al., "Modeling dynamic urban growth using cellular automata and
particle swarm optimization rules”, International journal of Landscape and Urban
Planning, Vol. 102, No. 3, pp. 188-196, 2011.

Flache, A. & R. Hegselmann, "Do irregular grids make a difference? Relaxing the
spatial regularity assumption in cellular models of social dynamics”, Journal of
Artificial Societies and Social Simulation, Vol. 4, No. 4, pp. 6.1-6.27, 2001.
Geertman, S., M. Hagoort & H. Ottens, "Spatial-temporal specific neighbourhood
rules for cellular automata land-use modelling”, International Journal of
Geographical Information Science, Vol. 21, No. 5, pp. 547-568, 2007.

Hagoort, M., S. Geertman & H. Ottens, "Spatial externalities, neighbourhood
rules and CA land-use modelling”, Ann RegSci, Vol. 42, No. 1, pp. 39-56, 2008.
Hagoort, M.J., "The Neighbourhood Rules: Land-use Interactions, Urban
Dynamics and Cellular Automata Modelling”, Netherlands Geographical Studies
334, KNAG/Utrecht University, Utrecht, The Netherlands, 2006.

Hansen, H.S., "Empirically derived neighborhood rules for urban land use
modeling”, Environment and Planning, Vol. 39, No. 2, pp. 213-228, 2012.

Hu, S. & D. Li, "Vector Cellular Automata Based Geographical Entity",12t"
International Conference on Geoinformatics- Geoespatial Information Research:

226



1394 1 3 )le onsjpi i Las bl 5 g0l

Bridging the Pacific and Atlantic, 7-9 June, University of Gavle, Sweden, pp.
249- 256, 2004.

— Jantz, C.A. & S.J. Goetz, "Analysis of scale dependencies in an urban land use-
change model", International Journal of Geographical Information Science, Vol.
19, No. 2, pp. 217-241, 2005.

— Jenerette, G.D. & J. Wu, "Analysis and simulation of land-use change in the
central Arizona-Phoenix region, USA", Landscape Ecology, Vol. 16, No. 7, pp.
611-626, 2001.

— Karimi, M., Developing Multi-Criteria Decision Analysis Methods for Land Use
Allocation, PhD Thesis in Geographic Information System, Faculty of Geodesy
and Geomatics, K. N. Toosi University of Technology, Tehran, 2010. [in Persian]

— Karimi, M., M.A. Sharifi & M.S. Mesgari, "Modeling land use interaction using
linguistic variables”, International Journal of Applied Earth Observation and
Geoinformation, Vol. 16, pp. 42-53, 2012.

— Knorr, EEM. & R.T. Ng, "Finding aggregate proximity relationships and
commonalities in spatial data mining", Knowledge and Data Engineering, IEEE
Transactions on, Vol. 8, No. 6, pp. 884-897, 1996.

— Kocabas, V. & S. Dragicevic, "Assessing cellular automata model behavior using
a sensitivity analysis approach”, Computers, Environment and Urban Systems,
Vol. 30, No. 6, pp. 921-953, 2006.

— Li, X. & A.G. Yeh, "Modelling sustainable urban development by the integration
of constrained cellular automata and GIS", International Journal of Geographical
Information Science, Vol. 14, No. 2, pp. 131-153, 2000.

— Lotfi, S., M. Mahdian Bahnamiri & A. Mahdi, "Land Suitability Analysis for
Urban Development using multi criteria models in north of Iran", The Journal of
spatial planning, Vol. 17, No. 2, pp. 23-54, 2013. [in Persian]

— Meénard, A. & D. Marceau, "Exploration of spatial scale sensitivity in geographic
cellular automata”, Environment and Planning B: Planning and Design, Vol. 32,
No. 5, pp. 693-714, 2005.

227



o s sy 548 A3 sl ds IylKar 5 i)t n

— Moore, K., "Resel filtering to aid visualization within an exploratory data analysis
system™, Journal of Geographical Systems, Vol. 2, No. 4, pp. 375-398, 2000.

— Moreno, N. & D.J. Marceau, "Performance assessment of a new vector-based
geographic cellular automata model” In Proceedings of the international
conference on geocomputation, September 3-5. Ireland: Maynooth, 2007.

— Moreno, N., A. Ménard & D.J. Marceau, "VecGCA: A vector-based geographic
cellular automata model allowing geometrical transformations of objects",
Environment and Planning B: Planning and Design, Vol. 35, No. 4, pp. 647-665,
2008.

— Moreno, N., F. Wang & D.J. Marceau, "Implementation of a dynamic
neighborhood in a land-use vector-based cellular automata model”, Computers,
Environment and Urban Systems, Vol. 33, No. 1, pp. 44-54, 20009.

— O’Sullivan, D., "Exploring spatial process dynamics using irregular cellular
automaton models”, Geographical Analysis, Vol. 33, No. 1, pp. 1-18, 2001b.

— O’Sullivan, D., "Graph-cellular automata: A generalized discrete urban and
regional model", Environment and Planning B: Planning and Design, Vol. 28, No.
5, pp. 687-705, 2001a.

— Pang, M.Y.C. & W.Z. Shi, "Development of a process-based model for dynamic
interaction in spatio-temporal GIS", Geoinformatica, Vol. 6, No. 4, pp. 323-344,
2002.

— Pettit, C.J.,, Land use planning scenarios for urban growth: a case study
approach, PhD thesis, University of Queensland, Queensland, Australia, 2002.

— Rafiee, R. et al., "Simulating urban growth in Mashad City, Iran through the
SLEUTH model", Cities, Vol. 26, No. 1, pp. 19-26, 2009.

— Sadeghi, A., Kh. Saidi, A.A. Matkan & A. Shakiba, "Simulating physical urban
growth using CA, RS and GIS, case study: Shahrekord", Geomatics conference,
Iranian National Cartographic Center (NCC), Tehran, 2011. [in Persian]

— Semboloni, F., "The growth of an urban cluster into a dynamic self-modifying
spatial pattern”, Environment and Planning B: Planning and Design, Vol. 27,
No.4, pp. 549-564, 2000.

228



1394 1 3 )le onsjpi i Las bl 5 g0l

— Sharestan consulting engineers company, Detailed plan of 22" municipal region
of Tehran, http://region22.tehran.ir/Default.aspx?tabid=41, 2012. [in Persian]

— Sharifi, M.A., M. Karimi & M.S. Mesgari, "Modeling land allocation in time and
space”, The International Archives of the Photogrammetry, Remote Sensing and
Spatial Information Sciences, Vol. 38, No. 2, pp. 63-68, 2010.

— Song, Y. & G.J. Knaap, "Measuring the Effects of Mixed Land Uses on Housing
Values", Regional Science and Urban Economics, Vol. 34, No. 6, pp. 663-680,
2004.

— Stalker, P., Handbook of World, New York: Oxford University Press, 2000.

— Stevens, D., S. Dragicevic & K. Rothley, "iCity: A GIS-CA modeling tool for
urban planning and decision making", Environmental Modelling & Software, Vol.
22, No. 6, pp. 773-761, 2007.

— Stewart-Cox, J., N. Britton & M. Mogie, "Pollen limitation or mate search need
not induce an Allee effect”, Bulletin of Mathematical Biology, Vol. 67, No. 5, pp.
1049-1079, 2005.

— Straatman, B., R. White & G. Engelen, "Towards an automatic calibration
procedure for constrained cellular automata”, Computers, Environment and Urban
Systems, Vol. 28, No. 1-2, pp. 149-170, 2004.

— Takeyama, M. & H. Couclelis, "Map dynamics: Integrating cellular automata and
GIS through geoalgebra”, International Journal of Geographical Information
Science, Vol. 11, No. 1, pp. 73-91, 1997.

— Tobler, W., "The resel-based GIS", International Journal of Geographic
Information Systems, Vol. 9, No. 1, pp. 95-100, 1995.

— Torrens, P.M., "SprawlSim: modeling sprawling urban growth using automata-
based models" In Agent-Based Models of Land-Use/Land-Cover Change, Edited
by D.C. Parker, T. Berger, S.M. Manson and W.J. McConnell, Louvain-la-Neuve,
Belgium: LUCC International Project Office, pp. 69-76, 2002.

— Van Delden, H., P. Luja & G. Engelen, "Integration of multi-scale dynamic
spatial models of socio-economic and physical processes for river basin
management", Environ. Model. Softw, Vol. 22, No. 2, pp. 223-238, 2007.

229



o s sy 548 A3 sl ds IylKar 5 i)t n

— Van Vliet, J. et al., "Measuring the neighbourhood effect to calibrate land use
models™, Computers, Environment and Urban Systems, Vol. 41, pp. 55-64, 2013.

— Verburg, P.H. & A. Veldkamp, "Projecting land use transitions at forest fringes in
the Philippines at two spatial scales"”, Landscape Ecol., VVol. 19, No. 1, pp. 77-98,
2004.

— Verburg, P.H. & K.P. Overmars, "Combining top-down and bottom-up dynamics
in land use modeling: exploring the future of abandoned farmlands in Europe with
the Dyna-CLUE model”, Landscape Ecol, Vol. 24, No. 9, pp. 1167-1181, 2009.

— Verburg, P.H. et al., "A method to analyze neighbourhood characteristics of land
use patterns”, Computers, Environment and Urban Systems, Vol. 28, No. 6, pp.
667-690, 2004.

— Wang, F., A cellular automata model to simulate land-use changes at fine spatial
resolution, PhD thesis, University of Calgary, Calgary, Canada, 2012.

— White, R. & G. Engelen, "Cellular automata and fractal urban from: a cellular
modelling approach to the evaluation of land use patterns”, Environ. Plann. A.,
Vol. 25, No. 8, pp. 1175-1199, 1993.

— White, R. & G. Engelen, "High-resolution integrated modeling of the spatial
dynamics of urban and regional systems", Computers, Environment and Urban
Systems, Vol. 24, No. 5, pp. 383-400, 2000.

— Wickramasuriya, R. et al., "An automated land subdivision tool for urban and
regional planning: Concepts, implementation and testing”, Environmental
Modelling & Software, Vol. 26, No. 12, pp. 1675-1684, 2011.

— Wu, F. & C.J. Webster, "Simulation of land development through the integration
of cellular automata and multi-criteria evaluation™, Environment and Planning B:
Planning and Design, Vol. 25, No. 1, pp. 103-126, 1998.

— Wu, H. et al, "Quantifying and analyzing neighborhood configuration
characteristics to cellular automata for land use simulation considering data
source error”, Earth Sci Inform, Vol. 5, No. 2, pp. 77-86, 2012.

230



1394 1 3 )le onsjpi i Las bl 5 g0l

— Yassemi, S., S. Dragicevic & M. Schmidt, "Design and implementation of an
integrated G1S-based cellular automata model to characterize forest fire behavior",
Ecological Modelling, Vol. 210, No. 1-2, pp. 71-84, 2008.

— Zarei, R. & A.A. Alesheikh, "Modelling urban growth using Cellular automata
and Genetic algorithm (Case study: Shiraz)", Research and urban planning, Vol.

3, No. 3, pp. 1-16, 2012. [in Persian]

231



