7\ (idgi— oade) Vo = ) Slmio

VWAA Sl @ F 0,Las@ VY 0,500 (55l o 9 (5 lomo — Loy s yd 4y 205

*Gabw poes (LA Wy (Sow e el 4 (2 LAS sl e Comn,lS

T2 ooy L yoezme ¢ awd 3 5 o]

Ol el el oBiils o slo id sy (g5l yoes 0aSiiils sliwl”
Oyl ‘Ql).@; (i S olKzslo (Sl s 9 (5 lene 0uSiils (6 0 Syl 0l wL;.:)lS*
QAR ol oy 2,6 AT/ VITY callie el o &)

oS>
bl Lo Glee ol (32,95 o832 xge S5 S ed 41 LT Jiod 9 sz 35150 & s )
234 b bazo (ol 50 el 51 5ol a0l jod 4y gy0nl 5005 o0 (b g Sl
Ledlsd ) wyp dua b as pols dlio .cowl Hlal drwgs ol b olai (o ol ol as wigy o0 jlwges b
(Gylw ed)anllan )50 diged gly cowlbo Joho 15,10 9 b 0y (S @ bgrpo 0 g
o Blybl Gble g 6 )lw wes didy g 9 o0 5 (AnBS St iy 45 0399 (3 (52 30 (ol o0l 3 90
ou oolaiwl wld gy 9 (& locuw] Gudixi (g 3 WUl g Blual 4 as i b jelio cpas .apd &l )l
sy @il el sl o (U195 Jedos SLEUTH Juso a5 3,00 o 51 it Ay ool gl -l
Pl el ady 99 ke (lojpd (§3lwdands ol (S0 (wlidio & (Sumnly pue «Slboj — (2 Las
Ay 4 add o LS Al oares .Cawl (6 )lw pbe 0l y (o e (S0 o0 oy s Joo L
5 Jlosd ey Jlond ey Coomad 33 yidion by o bl g0 LB PAF 03151 42 1F)+ Lo B 65l e

il @l ol 30 (1S ahy 0929 (g (o0 1y T JId 45 0392 pocd (§ 0

Sl slojly

e )yt ) St g S SLEUTH Jko o5 540 b ool

wlad B8 s s colas o olad sle o c,‘....g)lS" solsie Cod g 0I5 w )l bl IS asli bl jlasd 5 Sl allas®
R (Sl S olKiils Lg)Lw)Q,w 9 LS)LM-" sasisls 5 JSI a..\ijl.i.i @Lo.:.bl) 4 (é;,L.; D 16090 4454;)“:)@{.»
E-mail: Rostami_mrr@yahoo.com - Y\-£FF1OYAY : ples <« AVVNVAYYN Y 22l 2 Jghne ol **




ooy Lolail et sl )l 4 )l et SLbI (55 55La8
Oz Wjen (ol b ol gy g 0aiSTn A 4 4 09 oo
@‘9‘)5 LS‘GWW) Pyrxwiiy chLoit?‘ (golaidl S (o
RUIR IRV PE N

odliinll (£39) (6 25 s g ) Aogsy (nl (ol Ban g 5]
SRS Srytalip a3 GIST 5 et wd) oLad g5lu Jo
Bblie 5 ()l 2ed )3 (e 9y oy 5 (ASS (o b Eandl
& moond ey s S Olgis & 5 955 ol ] 1L
2591 o281y o)l el S g colsa g

Ao §r9p0 3l o 398 Bas 4 ol jolie 4 cnlple
sla s e 5 SLEUTH s il 5 Lo 65 (550
b o5 o 438,55 (55l s 50 Joo cnl o] g pd 5 btz
dolol joas 55,3 o i VIV JL b )l w ) cg g oliee
20,5 ooyl oy

o

Y

WA (lins; @ ¥ o)Ll @YY 050 g (55w st 9 (5 xlomo — Ly (s o &y 525

O 5 4 bl 5l ooz &2 leo 5 5 1005 03

@ onl g SzsS Gomex Sl aitbioe Sl laony
St Sy @bl 4 (ol had Jb 0 ol 4 ) &0
b bl (ab has b moly 9o 4 Jod (ol &5 wien
JB 50 sleysiS )9 gadge (nl Bl oo oo 0t 2,5 &
9 Bl cwlite @i pae 9z (Y olpl Aoz I axwg
Gt ol gladhaie 5 o sloaclp g bz b o Sleas
oA..S‘).J L.‘-."‘IL> Lm).e(..:)‘ L5>J")‘> uL)L..M: \.\.M;) 052.; wl)‘.))yj.:
o o acil> £ g (g5,5laS Lol,l T L 5 ails a5
Ql).il ‘SJLM.J Lgl.m).@(.i} 0 Pras A e e égl.;.a 2o g
el 009y ol pad il oo it sy (03,1 L Lol lls oS
Las jslate a5 Oll anwgs Jol & (25550l )0 (5,006
30 s il cumsg 5l BT @ 5l el o)) ol
aglas 31T Ll gl 5 omilio (gl ansbins Wlgzy b ol oasy]
e 03B (nl 5l 55 ()l )i (nl Sllllae 590
2l ol ol ¥l Sgy0 drmgs Sl 5925 b s

s 5l e Jas ool 5l (B paiS 5l anTd ol o 1) eee
S Glolidps 5 QUladlaa (ol jael p Javg (sMe VRO
(Jlie oylgie 4 .(Berling-Wolft & Wu, 2004) wilazil, axwgs
S olad )bl glo Jae dCAY 5055 slo Jshos e sl oo
‘(ANN)M‘S:M s~ac S ‘(ABM)\‘L'{.A Jole o Joe
Cheng) " ;2855 5 (Sl (giledae 5 " JuS 5 (s5loJae
L aSasies gils Jow slSass ol 5 5, (et al., 2003
Wu et al.,) as)ls bL3,| jas ST ol cuoiio 5 &5lwdmd
0, dghe b o e alie Glocdls, (cw)yp 5l e (2009
ol 5545 ool 0 @)1 () Jgoz) 5 plaS 5 cglas g Llse s
2 550 oy (CA) 555 slo Jshos ision sl Jun silon
Chengel al.,) GIS L bLs | (ddlaie g 108) S>o5 slo liba
White & Engelen,) il sbg 5 olad Lulul 554 4 (2003
Al 4 Gl e ) Sy lp e Sl 51(2000

2l j55 s il

e a4 bgr o s Joo 2 590 V=Y
cbla> lojle (o)155 50 ey 6l jutd alise sla Joe
Lg‘w)l> aS cloads 00)5] (USEPAQ,OOO) A sdxie VJU Gla.m
s g gleizl 0B 5950 sl NS S o) sln b o
9 s Sl ool G155 nliams go il yan; (518 sl sSl
b oUlg Lo o0 gaoslo b bl )l o calizes slo Joo duslio

IS ke razs 5 app g Al Shles sba Sy (Sloj 9 2lad
3,90 (LUCAS, SLEUTH, CUF-2, ITLUP, LTM) . o,

(VJga) wlas 5 )18 )

bud o (6,85 (ygio p aicie (55930 -

5 (e 98)) (S ed 8 5eS 5 domgl | JSCiiie (6 el dmsd
L s oy STyl (sl el (2,5 50) (68, Shae &l paris
g o (oot 0 Sll g Lol Jelse Glaie 4 b codlad
0)99 ;0 Sypd dby &S Zawl (pl 28 () loged) 0 gl
A,y 9o oS Cewl ooy el oolidl Glaslt, Bt askin Sloj
S s pglie b plan s b SWS bLS,1 6 0
i 9 (U) a8l dnnssi (6 4 piamn «(P) 00l 63,400
oolply ((Cheng, 2003: 3) s,ls (N) axwgs bl g 00 08
U a5 Zails 0ailojlussgs wns £95 S 1) 50l A (g8 oo
Ll (IS S5 97me pas ds LS,

ey Sy (S Sz (65w Juo G CSLB ) (55900 Y

U5 (oS et a8, (651 S50 sl e sl Sl (S
Berling-) col Ll olad - by sl slbul> 5 o o,
S 0l e e b, csla e (WO & Wi, 2004

Codl o LT LSy iy - Hloges
(Cheng et al., 2003, 3) :asL



7Y

Gl e (2lad oy (i yslaie 4 (olad sla Jae e )8

=Sy Jd Yaeme ( 2ly oz sloonny (ke Jrax @
Olbaads sl

e by g3l e (M gla il colro g blye -) Jgu

ol f.\adUaJu' )L:..u.g 9 sols@
Y4 ol ) giluande

A

Sy dd 0,00 55 a8 9,Se mhans j0 (gL, (giluands 2@ | el Saazmy SThol ol cuslio glaliwg®
: 550 e 30 el 0D gl 625

o o slej g olas glacols gludae jo ganl L@
VRS

Jlse g b ad) o Ly ool plas @

asbe LmJ..x_A Q.gl 6‘}.’ @L....'Lza )L:_.u:._._, °

3,18 5L (6550 slrosls 4y Lis @

S e

s e CA Joe

.()~| bl conle 9 olow 42> @

Sl pese alblsf 5 LS il o 5Lse
lgi e a5 YL il b g5ldos lsle

(b legoge ol

oo s pd plad slalll JLs 3 slaoslal juuis @

Ko

(3ledae po loj ey (28,55 L o @ | L Sl 60 S Cenlis il aslllace

Ay ali glaasly Gl Slelas

el 00 ol [y OWCQG‘“LS‘X .
St ady Slay lide 9)50,8 yoyiws )0 slaosls ®
Iy e o 5o ol ks, wlgn a5 cudl 5l sogame b

s 0y Gl ooz LS, sy @

ol a8 g a0 o )1)E iomiw 050 1) 55l g olezel

T305 5 wblise S i b ceslie o olad zodg #
sosls o3l b cewlis prizmen il aildls wilgs oo o1 Sbej
3318 1 0an | o i 4 QilgF o (ALBAS o yiwd [0

Syl gylel 5 (SIS g5

S0)) e b, g,k Ol e Gile et Gl
alyls 1) (Tosls 5l Slie oV I3 oaiST & sogSangs

SLEUTH Juw (8 y20 —Y

2 TSNS LS 15 bawgs 2123V Jls o SLEUTH Jow
St dmalz &y Ll 09,8 L)L L i 2 1S o8l
Olee 4 VY Jlo jo g am JLo V0 0,8 Byee (s 4d
ol a1 i 55 (6,4ed (g3l b Joo 00 99 )5 5 5l (S
.(USGS, 2013) el
(CA) 5355 slo Jol slo Jow 5l S3> SLEUTH Jawe
Sk 9 02y 2bgr siledse @lp Wi & Wi
sy aase SLEUTH 5,5 )18 colatul 5,50 o) e
Mg bl MVolitae O ol g plS Pat) Sledlbl
O 35 9590 ("omey iy 5 (G Y 5 " g Jox (slaasts
s Jagd 5 sl 00l &3l (C) pwngiaalip b5 o a8

5 | " S5 Jale

e oped 08y HFLS slase awlie 9 (ouyp Gl
el o bl il s 51 3 L¥s 4 SLEUTH

Geobte 5 [Foal gy sl ood (b &y aly Joo cnl
el Ghoghy (nl )0 el ) ilednd 59,0 5L L

S S kS Jae cnl 5o b b, Caloe ()18 (les
g dgu> oSk 0pF o o ) (Sobeon sla ol olas
b omes e g Jig o 09290 gy )0 b (ol (S0 S
S e i Jole Cmay malpd g U8 5 Jo> 055 (o0 Sl 50 58
iloads aislils 6,08 jlailis o Jlate s

Lg g 2B O)go 5o 1) 955 Sl oo Guizren S (nl %
7 035 o0 Jgann (o aby dxaagi 5l Bl ol 4 omie oS L]
iloe B3Il (late o) (n i o sl el cnl e

SUEES sloog S Lawg oS 35250 sla oo ;o3 DS
5 a1 5kl ol Jae ol oo lb el 45l axwg cilisee
Sglie slrosls acgome b Koo Gble o |, o b amo o
ol dilaie Sy o eslitl (sl Jowe ol ool iy csles ool
5 >l sl @il g Oloj po Wl oo ol Gl ansl LS dnnags
9l b aws ol Bioe 4y g 05 (25748 50 oo (mgiaeliy
aled 35 pe3 ilwand 5 (b gyl Gszmen Joe (i Lel]

pails ladse gl aS ol gl ol ) glo o Sgane s o
Al oo oolaiul 550 g0 g



2

VWAA L @ F o )Lals @ Y 0,50 ¢ (5 5bw et 9 (5 lomo — Loy (s o 4y i

gl S (o g Al o 50 W)l pb (29,5 T Jgu

30 e OV (6 ks (gl e ol GIS anny G (lgie
o Shs 5l Fp Oeizes 0 0525 GRASS  liéle 5
loais ol 95 4 GRASS

el a5 5 3l il 535 05l (51t Jua

Lwgi U oonds aiBly danwgi 5 Cuns 5 b Jpame SO Jow o
55 518 olial 350 0 o LIS alie ol ppe b a5 liEe

WS oo @alf (ST )l Ll S Joe o
L obls bwgs osle 5 gra &gy &S
JB 4z 9 (B Sl olly 5l (ormy oS
RO Py

2yl Sllre bz S el 2
ool 5Bl o e Slalllas (sl 1, elss
2,515

G5 ex g oladl § bl ez SIS L Loy o

Leosl> Blbl ol aie) ;0 j2d ad cod axlge ()

05%) Aed ab; g5 5z plejen il
Lol 5l Lo « 515 0aiSTy (5055 4

el 5 ST (5795 sl el
a5l ool b 5,8 5 38 51 oS o Ll
sn Sloj (3l 8 L alli]

ool b 435 slogy )l 3,250 !
=)slse wol 8 1,

Joe 55555 (s 53
CUF-1 a4 s g0l slaosls siojls

el (,5Le] il ie3ls Jae (yoged 0,lS

oanlice g 0,8 jo Sole

Syl coll8

S ol L,

ALBAS e ay,50 bl ooy eudais

ol o @] e oyl 5 st 4 (gnadlaie claclin il
ooy Sl Ay Culae Gl Jlpé s Jo sbeonSl
gl all anles

(oot slp ead eolaul Jaies (sle yosie Sgame ol
s loanns Fp S5 S Sl 5l ol S
XS olas

Bl ged Jelo g i jo gl sl

I3 sl Joe ool 5 (cend Sgges liiws sl 4
ol 35 yele (grez Sl [LE) (g5, 08 bl L8,
RGO

ol a5, g gl akels Jow ol

0als oolauwl (goauie (542N 3blie lawgs
el (698 Jow g el oolatul J 0 4

ln ohis & Bl 5 @l (Brme Ul sl
e il Al

oyasd 50 slosls oL 5l da ool 5,5 (sl
\AJLQJGA solazwl Pyos

el Gl s s Joe (0 ges eulass

Sl YO dga> 5o S Ul e Ly Joe S e
el Yo ex el oo Jolu ojladl

asliyy aio3ls mae 4o Slodrnd li8le 3 5 GIS 4y Jlasl sl
b e C

slr b @ 5l o=l b GIS (25

S (oo ool e e 5 Gl laelens
L oS alassgyy Alise glyl (o) Bl
S sl |y Wlead Laseis GIS i soli

el 45 g hge] aieils Ll gl @

S o ol

6o Joko ,o JUl opsled oo LSis olelgs culys 5 M,
sl 5l Ay o3l asiws SLEUTH Jow jo Sogs
sl p el T mailojluogs» ol plxl SLEUTH Jaw
)l 65 8ls 0y oSl Jow aS 06d oo el pailsjlusgs
@l b b b, o8 Jae aailejlusss al> e g0y S
(Y Sloges) cubls walg>

SLEUTH Juw alzy ol ) -) =Y

oy oily cope Glaml b w81y o o) aly ol
Al o 55 (o0l 4y l)S cupd 5 ol 4y Conglie capo 5y
o ol g Ty (e s alase a1 e gl S
SlogSl glgil S johite 4 culpe ool 5l plaS o s )8 oo
(F Joged) 0l oo 5l o,

SLEUTH Jue @b 5 ybslu ) - ¥

Ao S wey Sy sens oSl g9 L 3 Jow ol

solizl (ool 51 e a5 (18 0 w0aiSTy 0 (5095 g5
i 0y digy el b 45 el oyl Js ol b5 S e
D85 i e IS 3k 5l wles o b 0 san | Cundg
ol o5 ool SLEUTH Juto Lol il cgd 4, oo

JC TV R O UUR W) P POV =S S JES IRV CI
Ot B 050 adhate (Su)l Blge eluly T dany
bs.m‘sn C‘ ,?L..w sl (WOQL‘? L U’“':‘)f 9 “?g’a.:.:.’ L CAA}LQ-Q ‘\‘A r...?u > 3
S W ) B e 98 el Mmoo
Dalsh iy e S S ol s )3 035 st s b



70

Gl e (plad oy (o jsbaie 4 (olas sla e cu)lS

{Bust coasg)ail

oo il 55 5 g dilate ;5 ool (glaaSs o5 olSin
b Gl ool &y Gl S o o

boo S Gile et o laree) &5 loj L35 L
b Rl 5 ced Saeglie u po
SLEUTH Juo 0,5 sbdaiges .Y -¥

355 il oolid 5 aslihly 5o VWAD Jlo o o5 lesdl
) & GIS Lo ;5 6 Kol 5l Jon 31 oslica |
slge (B slalms sl ey SLOE 5 4d)e (Sloy ~ Sl Joo
Glp Bt cpl )0 gyl Bl (S il j0 skl Wl
3505 00latwl SLEUTH Jow 5l 5 5 (5 50 Sealins (55l Jow
53 ounl Jlo Gaaiz (b b dang Cundy ooy 49
153516 as it 55 s 45, 45 05 i 3eod ol
Slr loasSsgume Jale s g Conl atuly Jiig Jo> oS 4
29 gad gmms oaiy] o IS (50d ad,

OIS e S yael g Slalllas 55750 ;0 VWAR JLu )5 sege
SLEUTH Jue 3l solital b p Y-8+ Jlo b1 (g5 o A5,
b ol et Solas gl cnl )0 Sl 090 (i
ol 45 Il 5 w0 sy ayeyieskeS MY p Yode Jlu
Al ey Sl 00 mopeiegS B wp Ve oF Lo jo o8,
DYz ) Cond [0 (Gl g gz Cend ) 0l ey
sl 0392 15 B 3% g Jlod Ceond 3 (Sailg (258 9 (S0

Sd al B (i 4 Ve A o jo ol Sen 5 53405
35 syl s SLEUTH Jue bawg okl ™ le Silz s
—dd 0,90 aS ol lis o cpl il el Joe cpl Sleg
ol popdle il oo Fhe b pom iy 83 90 slajlil B (Lo
Hlgioe Joo pl &5 WoS i (e Slown lo)lne
WS S | (60 0y prilSe

3heslawl boeas S Slles 5 Slassw sleojey
(S588) Lol a4 0lg5 oo Lo sl y528 o SLEUTH Juw
() 318 (53015 i, 5) 53015 L o) i 25
b3 (o) Wl (Bl o) (2l (n) Lilghoncy
Og0i 0 Ll lge Ko g (olg—l)@‘asm)m ,()_iﬂ & 5)
(USGS: 2013)

SLEUTH Jow 55 wisy ssSl gl 5 oy b cylso bL3 51 —F ylog0i

SLEUTH Jote 5 (g el oy sbooSI1.Y ) -

ol ool SLEUTH Jas gzl j3 hol 55 o, a5
el o a pamio (55,1 SO b culps 516 yo i b as >
Loles a9 oo 48,5150 0 ilsd 51 So 58 s 9 O9b o0
Ly 5Vl (Sail ad, 25 51 05,8 e oyl a8, &5
@losles 093 il (2l v b5 YU oo o 55,0 51 5ol
s 1y ulpe )l (Sl o (nl 09l o i8S e Jow
3 A Aagi 9955 9 B9, b aS [ aS b g @ w3, B e o0
£55 )4 ol o ol (6 e S (6l eans] LL3 |
Oled el (o0l 5l Jilie o (513 0aiSTyy (g055 055) e 0
9 09b g0 a8 S ey (alle) a2 5o Job )0 i 5 4 0,
Sraglie 23y (s ST n slopl @ (Jele) o 12 gy Lawss
Clarke, Hoppen and) o4 oo J S ools a0 iol 5 g el &
.(Gaydos, 1997

SLEUTH Juaw puilojlwags wislyd ¥ -y -Y

sl pbsl SLEUTH Jao lyzl 5l aleye o5
(JoedS 550 o el ailojlusgs ol b ool aaile;luogs
o5 Joo e aailejluss (ygu nuled ) (6 5 oaBlg oy o5l
Sl g0 SaS a4y puilojlwsgs cuils wales Hlaily e o
5 SR ey 59 0 gl by 08, 5 T Gl oYL w,
b ogdon plnil 25 g0 ilsd 5l slasgomme b 51 09,8
Clarke) ales @31l 1y (55 o28ly gl g wiS b 1) 955 ¢ Jaw
(et al., 1997

bl sladie sl Jlo 51 S jo j0 0l Bllae 5 jlade ST
O 9 oily olasil calpd g n S8 eadipes Sl YL
oo ol astligo Gl e 3l et 5998 5 505 0y b
@S ey e Sy b Al g jlail &S 0ed o el
IS o3Il o ax o ot S5 e b, 5 Sl ol
koo ol 5 calpd 50 00l b sae b oo (R e
«Boom cuxsg)

0 e Sy ety el ke Sl sllae 255 1 %
ero V3l 5eS oas e 5y g Ghaly el el s gl S
LB (5 7eS Cs p G A 5 by RalS Ll ke b g o

SLEUTH Juw (A5 0ssly8 -Y jlog0d



culpd 5l asgerme (nye B o9l oelas b Jue cpgs o5 50
opl 50 08,8 oo plml o s 31 5 50 5] Canoas (ool
A VY e T oLl Jle g WAL (i €95 Jlo Lis
el 00 4.»3;
SLEUTH Juwo 3Ls 8590 glrosls ) -F

bl colaizine gu.;.w) SLEUTH JAA Lg‘)" )Lu )90 6[.@0.)‘0
GIS Lo ;o (o) goiks g (Smy 9 JB g Jo a5 (5500
Gble 5 ()lo 5e) S it 0dguzme SG L (5, slaaY o
&S . 2iloods solel (Jde 30 G pds 0,90 palal Co $)GIF w3

o ools plas V asds
SLEUTH ™ Juo pulii .Y —F
Sy (SigSz b a5 cel 5l SLEUTH oo Lol (S5

Ol pss Jgine 556 4 ol (] 32 9 098 oo pulas dilate 41535
Joe o8 ol (Clarkeetal., 1997) aiS oo Juo ian |y 00|

55

WA (lins; @ ¥ o)Ll @YY 050 g (55w st 9 (5 xlomo — Ly (s o &y 525

5 Ol & Oy sobaie & SLEUTH. Jow gy ool 5o

Gblis g 55l 1ed sl oanl (g b ) Joiome slasSl IS
oz ol ol gzl ekiie 4w amlys esliid o1 Gl Ll
s sile e anl b alose oz cal 0l g7s (S al> 5
Ailes oo dM |y axlllan 0,90 digad ;0 00l (g e 0y Jalizes
(¥ )loged) wiS (oo Jos 3 al>yo (29,5 (ulalp dl> 50 0 &5

buzxo 9 g ylw je JO SLEUTH Jowo s 5,54 -F
QT Sl
9 (UGM)" (6,0 oy < Jow 3 90 lyls SLEUTH Jow
oMbl 4 55 sl oo 2 ool DLM)™ (220 (e gy
WS (oo (s e 0 s g oo 1) 6 0t )15 4 by e
1y s drss g el 25])] 6,5 SleSll 4y 53 DLM s Ll
253 G Gl o led oo s )5 ple wazg L
oolital (gl el 0B sy ileJae ke 4 UGM Juw
g oo plosl 85 4w ;0 UGM LS a4y (g5l Joe ol o
SaS s Joe siuloyl gl g 5L 5550 sloools ags Canss ol
D9 Jol lsedol aools 6,55k 51 B sl ™ ciolesT Lise

(Oguz, 2004, 36) :35Lb SLEUTH Juo Gllac 8,5 cogtio wgzyla —F Hloges

SLEUTH Jue jLs 5550 Sledlbl gboasy - i



Y

Gl e (plad o) (S jekaie 4 lad sla Jaw )5

b 519 caaxd 5 10 (OSM) SLEUTH Jaw o laikiwl
€975 Olyie 4 jlade Jolas 2 o (6l 00 DLl 5 ool 4
05 5 5y e 53,5 a3k Ll olyie & Joke ST 5 ol
Sl B a5 65 8 B F S 00,8 o il 5 yp0 41 ol
g axbls o3l

3 i OTAD B Y+ L) Jlo AD Jsb 1o o)l yad o,
3 o B losas o ¥ Jguz) Sl 032 25y 0 3l e o
oS Ll 5 SLesil it & Cmgli oyl i 4
sl gyl el 0l ly 556 G i ool

b ol Slybl buxo g g5le poed by (S F-F
SLEUTH Juw 3l colaiw!

aaS oloolo b JBolas slo giluacd | Lol sloosls 5350
Oiu 50 aS slaaY dsgeme) Cuwl oal ools 4y J S lgie
A8 oo Cowdds |yl s sl acgamme oy s (0l 00ls s |3
(el YU ogs Bolas lie o) as > (gl !y oSl o o
Sl (£2b5 gy, ST Cige S 4 s slas Lo and
Szl g (29,3 (n  Jeione 990 (2 Joo ulul &5
D9 o0 Ao (W) o0 (yaost [y a20 so 7y o> slaslay g, sl aS
SLEUTH ,o jguml 55 .00l (i0l581 (65l Joe golis (g )lgnl b
099y Ol b gml IS 065 o plxil Brute Force™ oguls o
(Y Jloged) col Slos g ) el )o Al o an Julis
98 oo SISl b de game (e (2led Al o ool 5l
aoiw Ll sl eas COlsl eals B0 5l 5 eols daw &S (gldisS A

SLEUTH Jio ¢y gumsl yedlS £ T8 -0 5l3g05

AF G ee Jlo 3 g 5he st o liane il yands —0 Jgor

o3l &y Gl o pd | ol & Cuogliln b | iy b | i) b | L G b [ OSM o 6
¥ Vo % A- b LYEOTY
) vo Yo AD 5 VY- 0F
5 Yo Yo AD 5 S avay

100 < .

90

80 -
70

60 “ -
50 -
40 -~
30 7 -
20 < -

sl g o

s 4

p
10 7 I
Uil R g Casglie g pd 1S s b
ol 4y

ARV G Sl 5 55l e oo luno &l i =V 15905




5 Ve sl 9 Sige 550 slasd Y 0) SN 5 e
ey 48,5 plmil gty G 09 aid )Tl o o 5l ey
S8l oo 35 9 Jlod w0 pf Jlod (0 Con & ()l ol 0

(Y 5log05 o Jgaz ¥ aids)

<A V.Y YFY . \YAD

A

VWAA L @ F o )Lals @ Y 0,50 ¢ (5 5bw et 9 (5 lomo — Loy (s o 4y i

Oby 4 a5 el o) (e syl 33 Ll e cpl ys
Q)ya ww J.o.c ‘(f Jj..\?) Cewl o0l Wyc ‘Sw.lycbcb).i
TV F) ) 5 e Slisiog el gl o cnl 3.0 03y o0

ol el by 51y (g3l cmlio C (Lo e (532 0 SNl -F Jgur

s #eolal V‘-‘)"o
S bl AD sy e o
Voo J& 5 o asid Voo ghSy Gyl
S Dl VO s a5 Ceogliie o 5o

Oy gl sy W ool 4y il )8 ol

ol el Sy (o e, Sl Sy ol g (g9 ik =Pyl ged

APV Jlo B 1YA0 Jho 51 gobe st by iy —F ddais



£4

Gl e (plad o) (S jekaie 4 lad sla Jaw )5

APV 6P Jlo 51 55l e Coorlue i —0 Jgoi

Jo J J Jlo J J Jlo Ju Juo sbJle
V- Vo | AT | avAe | avve | aves | vk | oavre | e |
Or= Wy
fYoo | vaee | aae | ovee | yse VY-
(L)

a5 00 LSy e pd el dldly LBAT slhass o g Ll 4
ly 0231y 0y (ko 5l aiS oo J5ST]y 0uiST 5 S w2
SRS o)l el by p 1y og B Conl (gog3 a9 0l &
ol 00lS 3a5te (g5 A5 Al Dgzg pae o 4y el (plaS
RS Sy (Gt 0 ) G e et SIS 0 calnle
e 0929 JW 8 0d geie Ceewd o el ailils (gl
Gl 00105 03l s 45 Coaglie g pi ¢yl 065 Al (sloaials
AS A Ceew Gl A i B

Exose (| & Ol o0 SiRgl Cudgize g hnd Ll alex |
I (K508 shxe Jolse s SLEUTH Jow oS sge5 o,Lal
Ll oy ksl o mls I o o s g3le Jow ol 5o
Ol slezzl s olaidl sla gl 5 wil oo (Sisd Jolse
Joe ;o aiiles 35 Jow pl mli culply .cwl sais sols cdlss
oMz ) Jdo all ansls alold coxdly b wilgs co 6,550
Sl gilwJan ol jo dgame slo,eiS 1 polocdlss 50

A

APV G0 Jlo 51 6yl el erliano &l i =V 903

.

.

Gk 3l 0l oo s O w5 ed I3 Sz ez L
2 b Jolse 5 ldl glacdls b a5 slas s5le o
Ay (Saazen 005 oo B0 0 1) by 535 0 (e (625 S
DBL (S JB 9 S50 BB oged Gl ool Sbjal, 5ol
lamsleio 2 55 a5 oy ) 255 slo Jobo it sl S
5 i Ll (Shs 5 GIS L Lol (adhie 5 42)S2sS
5 o5 G Dl (i o e Cn e 5l el sbse
Joe @8 bl ( glad gile Jow ofays lanies (o4l 0,
g alad sbe sle Jos pll sl QT bl ,o SLEUTH
Syl ly o1 (Gblgs Jaw ol ol w8l ac g aitign (slad
o peslin |y o165 ams Gl |y (o Gl - olad olsy
Lol izl o cnl 6l o
ol 4 VY Lo 6l e ) s plonil i st el
ot Jloh e a4 iy ) (2] 45 Al o l2Sa VA
Aby 0929 Glgise ) o Judo a5 ool 00y b b 5 Jled
iyl il i oS s 1y Sandls bl opl yo S5

4. Agent Nased Models.
5. Artificial Neutral Network.
6. Fractal-Based Modeling.

1. Geographiy Information System.
2. Cellular Automata.
3. Spatial Statistics Modeling.



lolir g adye b)) - Ao Jto G11(\YAD) (g o33 Jxadle
Soliyo (g5l Jto jlooliinl b g g ol Olpo 580 slo o sl o
09 @by pole 5 (ormb e Sl 1l OIS Lo 0 (500
o yde a5 olRils

Vebe JLob ol es b g e 2y (g5l Joe dVYAA) (lesl ¢ oo
lie owaige L8,/ wled, 5 a0l 504 SLEUTH Jow 5l eslannl b
Ol oBzils ccenyy bams - b

Berling-Wolff, S., & Wu, J. (2004), Modelling urban
Landscape dynamics: A case study in Phonix, USA. Urban
Ecosystem, 7(3), pp. 215-240.

Cheng, J., (2003), Modelling Spatial and Temporal Urban
Growth(ISBN:  90-6164-212-4),210 p, Enschede, Nether-
lands.

Cheng, J., Masser, 1. & Ottens, H., (2003), Understanding
urban growth system. Theories and Methods. Proceedings of
the 8th International Conféerence on Computer Techniques for
Urban Planning and Management CUPUM 03, May 27-29,
2003, Sendai, Japan.

Clarke, K. C., Hoppen, S., & Gaydos, L, (1997), Methods

and techniques for regorous calibration of a cellular automa-
ton model of urban growth. Santa Fe, New Mexico, Paper
presented at the third International Conference/Workshop on
Integrating GIS and Eviremental Modeling.
Hakan (2003).
land use/land cover change in the Houston Metropolitan
Area from 2002 - 2030. Doctoral dissertation, Texas A&M
University. Texas A&M University. Available electronically
from http: / /hdl .handle .net /1969 .1 /2231.

U.S.Environmental ProtectionAgency,(EPA),(2000),ASum-
mary of Models for Assessing the Effects of Community Growth
and Change on Land-Use Patterns. [Online] Available at: http://
www.epa.gov/ecocommunity/tools/reportfinal3.pdf
[Accessed 14 9 2013].

USGS, (2003), Project giogalopolis: urban and land cover

Oguz, Modeling urban growth and

modeling, US Geological Survey, Website maintained by the
University of California Santa Barbara. [Online]Available
at: http://www.ncgia.ucsb.edu/projects/gig/ [Accessed 25 6
2013]

Wu, B., Huang, B., & Fung, T., (2009), Projection of
land use change patterns using kernel logistic regression.
Photogrammetric Engineering & Remote Sensing, 75(8), pp.
971-979.

White, R., and G. Engelen., (2000), Cellular automata as the
basis of integrated dynamic regional modelling. Environment
And Planning B-Planning & Design, Vol 24, pp. 235-246.

VWAA L @ F o )Lals @ Y 0,50 ¢ (5 5bw et 9 (5 lomo — Loy (s o 4y i

7. Chaotic And Catastrophe Modeling.
8. United States Environmental Protection Agency (Usepa).
9. Spontaneous Growth.
10. New Spreading Center Growth (Diffusive).
11. Edge Growth (Organic).
12. Road Influenced Growth.
13. Dr. Keith Clarke.
14. Santa Barbara.
15. Slope.
16. Land Use.
17. Exclude.
18. Urban.
19. Transportation.
20. Hill Shade.
21. Linux.
22. Calibration Mode.
23. Diffusion Coefficient.
24. Breed Coefficient.
25. Spread Coefficient.
26. Slope-Resistance Coefficient.
27. Road-Gravity Coefficient.
28. Prediction Mode.
29. Growth Rules.
30. Self-Organization.
31. Coarse.
32. Fine.
33. Final.
34. Critical High Growth.
35. Critical Low Growth.
36. Boom.
37. Bust.
38. Xiaolu Zhou et el., 2008.
39. Chiang Mai.
40. Urban Growth Model.
41. Deltatron Landcover Model.
42. Test Mode.
43. Model Calibration.
44. Monte Carlo.
($loay 35 Jols o atly o allns Jo ol 02,5 5 IS 1555, FO
bl 5wl oo Lo Silatpns & gy e ool (5 e
oo by wlein Jo |y e 9090 a5 0 LT oS 05
46. Optimum SLEUTH Metric (OSM).
47. Gantz et al., 2004.
48. Dietzel and Clarke, 2005.



Volume 24, No. 4, Winter 2020

Scientific Research

Application of Spatial Models in Prediction of Urban Spatial Growth of the City-Sari*

Esfandiar Zebardast™ , Mohammadreza Rostami?

"Professor, School of Urban planning, College of Fine Arts, University of Tehran, Iran.
2Graduate Student in Urban Planning, Architecture and Urbanism faculty, Shahid Beheshti University, Tehran, Iran.
(Received 13 Oct 2015, Accepted 10 Nov 2019)

U rban development and migration from rural to
urban areas is one of the major global phenom-
ena. Small and isolated population centers, is increas-
ingly converting to large urban areas that are clearly
associated with becoming natural areas for urban use.
The issue in developing countries, including Iran, for
some reason, such as lack of appropriate distribution
of resources and services at the national and regional
plans is more severe. In some cities, rapid growth has
scattered and fragmented state and has been associated
with destruction of agricultural outskirts and wastage
of environment resources, especially in the northern
cities of Iran that have ecologically valuable lands. To
respond to the principle of sustainable development,
and to preserve this valuable land, planning need to be
aware of the city’s situation in the future to make an
appropriate policy. So Sari’s unbridled growth and its
different outcomes (environmental, economic, social
and physical) forced the writer to guide and control the
spread of Sari. Therefore, it has been tried in this proj-
ect to predict Sari’s urban growth, to provide a basis for
planning and policy for city of Sari and the surround-
ing environment. Physical development is a dynamic
and continuous process and if this process become fast
with no plan, not only it doesn’t have a proper physi-
cal composition of urban spaces, citizens will torment
many problems in access to urban services. Also irra-
tional use of urban land, would bring forth detrimental
effects on the environment. Also in Iran, these changes
have been contained negative impact on social and
economic aspects, like lack of coordination among
land, urban network and environment patterns and
ecological balance of the city. Following paper that has
been developed to evaluate the approaches and mod-

els of urban growth prediction and use an appropriate
model for the sample (City of Sari), is looking forward
to provide an accurate prediction of the rate and di-
rection of growth of the city- Sari and its surrounding
areas to be an useful guide as a decision- making sup-
port system for future planning of the city. In this proj-
ect by paying attention to goals and facilities, deduc-
tive and inductive research methods have been used.
Therefor the concepts, theories and approaches related
to the development and growth, land, land cover and
spatial models have been studied. Then using the in-
ductive method, appropriate model by evaluating dif-
ferent models of city is selected. Finally, after identi-
fying the sample has been studied, selected model for
forecasting its growth were conducted. Results of this
research showed that the model, SLEUTH, due to its
ability to perform spatial-temporal dynamic model,
independence to locations, and ability to concurrent
simulations of four different types of growth would be
more suitable than other models which have been in-
vestigated to predict the growth of Sari. Also findings
show that the growth of the city by 1410, will be 394
hectares. This growth will be in the West, Northwest,
North and East areas of the city, due to the intrinsic

growth in these areas.
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