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The rapid growth of urbanization has put heavy pressure on the land and
surrounding resources and has caused a reduction in vegetation, open spaces
and serious social and environmental problems. Therefore, an essential step
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shape, and content, and using Landsat 5 multi-temporal satellite images. and 7
and Shigra satellite image processing techniques of land use changes in the
time period 4891-1102 have been evaluated with an emphasis on the spatial
expansion of Tabriz metropolis. Based on the results, the area of Tabriz
metropolis (the mother city of Tabriz and satellite cities) has increased from
7220.34 hectares in 1984 to 22346.82 hectares in 2012. A significant area of
recent development has taken place on floodplains and areas vulnerable to
earthquakes, which requires the management of the future development of the
surrounding cities. For this purpose, factors affecting the physical
development of Tabriz metropolis based on research background in the form
of 42 indicators were identified and mapped using multivariate evaluation
methods based on linear combination and fuzzy CLW and by extracting lands
prone to future physical development along with the dependent variable of
urban changes. During the years of 1984-2012, with the use of VokraM-aC
automatic Markov chain cells, the future pattern of land use was predicted in
the form of an environmental protection approach and in accordance with the
principles of sustainable development until 2038. Agricultural and garden
lands will be damaged.
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The rapid growth of urbanization has put heavy
pressure on the land and surrounding resources,
causing a reduction of vegetation, open spaces
and serious social and environmental problems.
Therefore, an essential step for managing and
planning urban development, as well as
evaluating its cumulative effects, is to
investigate and simulate the physical
development of the city.

With the increase in the population of Tabriz,
there has been significant growth in the built-up
lands in the region, leading to many changes in
land use around the city and the destruction of
the fertile lands in the suburbs. The continuation
of this process could cause irreparable damage
to the ecological resources of the region. In the
field of land cover and land use changes, models
play an important role in exploring possible
future development. The descriptive and
forecasting capabilities of these models can be
used as tools for raising awareness among those
involved in land use and land cover decisions,
functioning as an early warning system. The
purpose of this study is to understand the
effective factors influencing the physical
development of Tabriz metropolis, considering
sustainable urban spatial development from an
ecological perspective and maintaining its
environmental conditions over the next two
decades.

For this purpose, considering the capability of
optimal separation of users, in the image
classification process, an object-oriented image
analysis method was used., The basic units of
processing in object-oriented analysis are image
objects (segments), not pixels. Object-oriented
classification is a process that links land cover
classes to image objects, and each of the image
objects is assigned to the considered classes
with a certain degree of membership. The
classification process was carried out using
highly specialized software such as eCognition
and Definiens Professional Earth version 7, as a
repeatable process to obtain the highest degree
of membership for each image object. This
method relied on spectral information and
information related to texture, shape, and
content, using Landsat 5 and 7 multi-temporal
satellite images and satellite image processing
techniques. Shigra evaluated land use changes
during the period from 1984 to 2012, with an
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emphasis on the spatial expansion of Tabriz
metropolis.

Based on the results, the area of Tabriz
metropolis (the main city of Tabriz and satellite
cities) has increased from has increased from
7220.34 hectares in 1984 to 22346.82 hectares
in 2012. A significant area of recent
development has taken place on floodplains and
areas vulnerable to earthquakes, which requires
the management of the future development of
the surrounding cities. For this purpose, 42
factors affecting the physical development of
Tabriz metropolis were identified and mapped
based on research, using multivariate evaluation
methods based on linear combination and fuzzy
CLW, and by extracting lands prone to future
physical development along with the dependent
variable of urban changes.
Investigations and analyses carried out on land
use change maps in GIS and comparison tables
of land use changes and land cover, based on the
classified images of consecutive years of the
region, showed the following changes in the
lands of the region:

e During the period of 1984-2011, barren
lands decreased from 151,962.6 hectares in
1984 to 147,052 hectares in 2011.

e Built-up land increased from 7,220.34
hectares in 1984 to 22,346.82 hectares at
the end of the period.

e Agricultural land decreased from 25,369.83
hectares in 1984 to 22,489.02 hectares in
2011.

e Garden lands decreased from 10,242.63
hectares in 1984 to 6,653.43 hectares in
2011.

e Pasture land decreased from 25,248.15
hectares in 1984 to 21,583.80 hectares in
2011.

e Water lands decreased from 669.24
hectares in 1984 to 587.70 hectares in 2011.

By overlapping the built-up land class during

1984-2011 on the digital height model, the

spatial expansion trend of Tabriz metropolis

was visually extracted. The metropolis has seen
significant growth, while during this statistical
period, the population of the cities in the group

did not experience such growth. The problem of

urban sprawl intensity can be illustrated by the

radar graph comparing the changes in the
percentage of the area to the percentage of
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population changes in Tabriz metropolis
between 1984 and 2011. The changes in the area
of the cities of Tabriz metropolis have been
much faster than the population changes in
Tabriz metropolis.

Conclusion

If the results of this research are implemented,
minimal damage will be inflicted on
agricultural and garden lands during the city's
future development. To reduce the horizontal
expansion of the city and mitigate associated
problems, it is recommended to closely monitor
urban areas, utilize clustering and high-rise
development methods (compact city), and
develop barren and empty lands within the city
(infill development). Prioritizing the guidance
of urban development in areas other than

agricultural land should be a key focus for the
management of Tabriz metropolis.

Funding
There is no funding support.

Authors’ Contribution

The authors contributed equally to the
conceptualization and writing of the article. All
authors approved the content of the manuscript
and agreed on all aspects of the work.
Declaration of competing interest: none.

Conflict of Interest
The authors declared no conflict of interest.

Acknowledgments
We are grateful to all the scientific consultants
of this paper.



5289 P93 o T doldad
1P ylas o) o ylou F 0499

N

YYAF—FYEF 1 g S UL L!

U] .‘o'j,w'l

https://uf.zahedan.iau.ir/

359 3 o S g 5 31 00l U 39 3 st (K9 30 Arwigi Wigy 30 g0 Jolgs (b )

T 2w g b e o pilteso

Ol Y e oMl 31T olStsly ¢y, ¥ sy il yin 09,5 il
'Ol)i| so\:...u)'}( ‘doM.ml .\l)"l oKl ‘O\:...u)\/ »15 S e d)'i)dﬂb)..l 9 le).-o dl):.‘fb dyuﬁ:}l.\ -y

N Wlio el
(S dgr (B g 5 03,5 2)ls byl BLLI e g (e (s sl LB ¢t ned gy 15 e god
9 Cupde dl).: u_mLul ‘po <S5 9)&"‘)‘ ] 0l ujamwg) 9 L;CLQA>] $> Mo 9 )L: alas YY) alis
Al e (Said dnng (il 5 oy ol (208 SIB1 b5 onien (S red A (S50l
Ml (2lad dang dgie aa gl )5 RSO (3 drwgi U9 53 e elge Syd cdllae (pl I San redl,»
Sl 4 g b jlaie (i ABlbie ST amd 93 3 ol aoecuns byl bais 5 (50581 e Sl (s aed Vev/¥IvE
R4Sl g ol o wb oolinl 15 b pgas low by S sl (sainalibs 1] 8 )0 ¢l)lS gy SSis RV PeRY
V50 Cawdd iloj dix (gloylanle pglai 5l odlaiwl b g lgiore 5 JSU5 «cdls 4y bgypo cleMbl 5 ol cleMb VYo Y/Y .
2 SB LAY WY loj alaie ) pdlyl )l Sl LS5 slolgale yglas (o3l (sacSiSS gV
AW ol e @lols gl olol sl 485 )15 b5l 3590 oy RBONS (2lad (5 yS VWY -1¥R
VA Jlo s ,lSa YASEYYY 4 VAAY o 55 ke ¥Y/YYY 5l (cooledl (sloyecd 5 3oy st pole) oy
ps3) &S 4B )5 g0 a5 5l gl (soaing 5 (2w it 53] dnsgi ] (2P B ol sl 0, 165 551,
258 AN (i anogi S Jolgs pglaie oy il po |y 03game slo e S drasgs Sy b
Sy e opxiodinc bl sla hgy il oolaiwl b g (olwlid (adls FY LB saind diudy (el S 32b dro
Aty yuiio olyod 4 ST (S0 dmwgd datame (o5l gl b g 105 (gilwaiss CLW (¢35 )59 o 535l st
4 VOKraM-aC g8 )le 0,505,045 (sla Joko odlitul b VAAF-YVY gl Jle b (a8 Olyuis LS s,
Jlo Bl dnsgs Jguol 1 Gebato g (amotinj cbilis S5, B ) ol 608 T o8 i %
ol Al yieS s o] sladnwg ) (BuiS Cpl gls ) odlitul g 4> 45T A5 adlyy YeYA
ey S2lss (£l o
3 ool b 3oy b (Sojud drwgs Bgy 50 Soe Jeloe byl (VFeY) g (ol it 5 founl plbase ¢ cinde taliiw]
WA O s o o] dolilias ygd 5 iomiw (slaibg,
e
Olal 3 dl g el 15T o&ils 2yl 2 O BY__NC
DOI: https://doi.org/10.82545/uf.2024.1025328

SAVIASYAY : ,al5  afifi.ebrahim6353@gmail.com : Suis Sl G (i wanl pliese 1) giuns bl 53



mailto:%20mrezaei@yazd.ac.ir
mailto:%20mrezaei@yazd.ac.ir

VYl (V)F c6 ke (R952 0] doliliad 1YY

Ol bt 9 (SUSU S el 98 S slajed & Cplee Gl g Glnl 3 i ned 28 3T sl b 5
o Gl Ll 03,8 3)lg Conlo & (6 3By (slomsl g b b lie g jslols (glagyej o 56 g o
G 9 4 gl 50 syl 2y St el g osel dgrg 4 adlale )3 eadaile (LS50 oolj 4By Gayd e
slo 4 (6l dl.bwi Slgs o Mgy cpl doldl 4" (glaigTay funl ouds ol dog> )3 Dgrge juidiols (slaye
drnogh gl ) et 8 I Jde (oS )l 5 e) Sy Sl Al )3 @y 50 050 2l ddlaie lamelin
u.:olf—l 61).3 d)l}gl ‘_’)l?;.c:\.g Q|93'L;o Sl \)b La:JJ.o &S d‘o.\;ﬂ SR 9 (T sedbls )’] 9 .\3)13 OT quQ;bl o.x..ﬂ
OlFe Bde (S8 upin bl &S gygba 3 oolitel (pej (B 9 S Gl Semeal 3 155 A8
&lp caglel hyls 3ble 4 o] drwgd 2ol 1) S emenal aS° iy py )8 oolaiwl ddgl oniad i piww lgieds
S S o sk edlatl (g5 paaby sl (S 68 hnptn slodie 58 oBT (ube slacuslis 5 laibs

.(Camus Seko, 2016: 21- Mes. 2016: 19- Seluklagat, 2017: 43) cusl (5,95
b coge (5)0liS Lol drgy o drwg (oIS s sl &S drwgr Jb g slayedS (0 ohgd diwe oyl
9 ol )8 Slpss o e wgMeas (Eni and Dragovic, 2018: 1) cuwl 5Lid 0 w0dd ol5cblo sdsdy 4 uisy
)b el 5k oo sl @YU Sl comnl o 1 ol elatnl = (oolatdl CBlge L &y ol o blo)) )8
08 onl Gyl 310 IS Lise) Cunl o)) e Ol liae 5 Gy b5l cas (alST (650ld &S o I yioeiw
@ o Vb €83 g oo b g 39390 canlio slay ybg, 51 (S0 b byl (3515, dilojin pglaad degosme jl oolisnl b g5 oo
@ 2l g el claoged 4 g e 5935l Lo (laodls (615 ey 3,8 plasl dilaie j3 laid 90 Ol puis (¢ 5o, 1K5]
o oldlse SleMbl piwaw 5 59 1 Liomiw (55l ( SlKe 5 Sloj slagilw Jre > sy wlus sble Cople
oo 5 aim i 5l a8 clailojuiy 5 b Ay (slmosly (0,] eald b gyl ! & GlaisSay S e ] ) (g pe
Ol 2398 0 g (o) ludey g 9 LIl ial 9 w08 9 S sl |) siedyl SlMbl w5 0391 48 o9
Sl 5o e (sly (sl slaodls (cilopald )3 rie (p i lgied Klg5 o (659Ud ) dluwgds ol Cauwdds (slmosly
 lie o35 g (s jlbe plyicee )8 Sl pin b Al ol Ml gl lp o) Gy
! b 9 el yd ol 53 ol it (ISl g Cilisee (slas S ot s (Jo ol Sl odlitl L 48 58 ks
S b ygd 0 LCM (yioj puuss (g5l Jie 3l odlatnl b (65)8 o]yl @l (il Jde & (WYAY) o) 5 (5L,
S Sl Bg) it s i) ol 4 Sele loyy Jue Sl edliul b (W) (oS y oS by
¢L5|a)‘9ALo )J9La) Sy ¥ ul?U);.a.: ‘nl?u‘ )I o LSX)‘S L;me O axlllao L)" 5 Jw..>‘.)/u dUo o Cedd u‘“"ﬂ"/@”‘)l
156 aib a5 smd o i s (cd)S g LIS oyl oolil b la canaib e8> obj)l g bjel (cladiges s
;’\C/Y\) ﬁl).j W EVEY) WAY B WVES uJo L;ou L)’1 Celuwo Lo yd "y 0dg dalaio 0 d¢>g0 Lglbd)))‘s u:/u'.)y ‘)Jb/w»y
9 CM‘D‘ Ll ddlaio 2 P Lgl.tbd)))lf u.u)iJB 9 u.lf ge.5) )iJLJ LY odg G@K(M)J \\p/\n\) 9 u&.ul).%l (.X.o))
030zl b (05 Gibgy 5 o3l o0l Syt 350 9> BeSlo (glo ) Jo (S g 4o i 53 (VF++) o) o
NV sla Sl 4 bayye cawdd ailojiis clojlgale polad ;| gz pl o aizslyyy LANDSAT (lojlsale yglai jl
S50 o)) M @ bgrye GWB do > oy yiiin 5 ol )] 5 (S zols .l odbodlatnl (3o Yo o0 5 VAR~
OIP e ey (il Dgud oo 0100 (Moyd +/+ DY) juw (glad IS > BMB] ao > (1 ieS g 039y (duo)d < /FFEYYY)
GBS moin 9 i)l plais cod lalie )3 (W) phlSen g (dg) Sl o) ang ) Je cpl oo 2L
b e anils (LBl Gl oldlas GleMbl g g dlojiin (glojlanle polas | edlaisl b o s (So5d



Y 293 31 o Lo sbg, 5l o3kl b 525y (S jud dewgs B9 53 e Jolge byl /(2 ) 9 (Suke

Gl agiloiyl pogde Gizd pl )3 05 WA+ o VWYL AYVA AYEY b Jlo (gly cawsd 6)lale TM odiomiw &y bgsye
Slasm dwlde oV Gllail wal e (5B og) ST UAYEY Gl Jlo a8 S0 a0 Olyuss b)) 5 s
S35 sloJgho 5 B o 0055 oS 5 sy B+ Jlo b Sl 5y (s (sl it 45 o3ial Y (g2l
Sl63)S" yox5 2o )3 YY dgas )0 Lol sla 6yl ¢ oy 13 y50 S TV (b )0 &S amd o LS odelCuwday gulis .ol eoléil
sl 0393 Cumar il 5 Slas] clocdled I b boas i ol oS

o Sl 131y S o 255 5 eshano e 4§ odliol b 1) by et (1F+ ) olSan 5 38 lasdle
Sluas Ol dalllas 0y90 Job 53 oS ol L zuls .30 )S (il Sl (WWEY B VYA ) dll YV 090 G )0 youdgr oyl
Olise 4 WWAY BAYFY Jlo jl .cwl sadosnlin dilaio > (65,5liS slapme; jlols) o (g5y0liS” ol 4 5L Lol
9% 8539US (6 3) 8 SHZNVEL FA Les WA BAYAY sla Jlo oy g 0aibodg 8] (65)9liS ooly] Cammwg 4 LS VAVYVA/VE
GilwJde Glgie cov gldllio b (Y4)Q) o) Kan 5 den! .l oud (gilulay (55,5liS 5l (63b) Cawy g Cawl 0le puuss
9 VA sl Jlw ;5 Cuwdd oylanle yglas 5l oalazul b1y Ky jous wiy < slolanle dilojiin yglas 5l ookl b (5,4 )
ol gluddads ¢ WwMS iy 5 yglial lil S i yguo cpds Al i Voo Sl (glyr (650 Ay a9 3505 Juo 1239
My G55l 0y — 4z g5ty 5 5o 0255 — S35 (sla o (B0 B8 Lo e s celal s 5
g1 BoSle 020 — AV gy & Cusdly b 5le Jde Cp e e S (Giludend VR Jlo gl B
(63l )Sal 4y s (WWAR) (i g liey 05 ot YO Jlo (sl a2y ol dlsgas 5 oudolo
A3y (oplyael 16050 ddlllas) B85S ,le CA (glouoss Juo jl oolaiwl L V¥ 581 )5 ol Jides 9 (6,8 Olypuss
ot Jie oMo > Ui (65,08 (LBl g pb e 3 cug ]y HESe ¥ g 00 oS adllae oyl @l
HlKen g a5 0y Lialial (V- F-IYAA) aan] Jlo WY p0 [l FO- (cppd (ool)) g b Yo pd8 b pdaw a5 58
0255 9 5355 ool Juo jloolisul b cudy (i e 53 (o) ey 9 0l Sl (i Dl (S ) (VWA
&9l 4 e g 4l 158l Lo yd OFIY Ciluw il bl @bl J Yo b > aS ol ol ol by GBSl
Ole 3l Jde aS ol s Jae o ylsl il ouds ddlaie  JKs yidgy 5l o) ¥ g (65)9liS (sl e 5l doyd VY Dgas
» Changpingailaie o))l (6,8 Slyuss (YoV+) o, an 5 Slg sl 13,95 53 ddlate &l pois i ) Joa8 B
33,8 e Yeor J gl Cassd oylgale pglas jleslaal b 1) S

» Glodscblis aihio g9y p 1y odi] g as3S ) Lol)) 6l Sliuss ol claddllas )3 5 (YoNA) o)L an 5 g8
Bble g (55)sliS drwg dilate ;0 adllas (pl Zls 3,8 )y BeS lo CA (sl yos; Jdo jl eolitol b Wikl g
Candg o asuie p ogMe (00 aline Cldlas § Oldllas pl jd b lis 1y asdS slas,)lS (silula) 9 (500
ol )l lyes b i Oldllas > Jao cpl ()5 8o )lo Jao jlodlaiwl b Jlaidyge o 0 o)) (oy0)l8 @lyoss
(Soule & Keklagt, 2017:3) cul oianl 98t asiS 5l oldllas o) plos 5

(VoY oy an g g ol 48,3 )18 oxlituld ygo (alisee Clalllas 45 9iSh Kis§ — BoSyle Jio (Vo VE) (o)) Sa g o
5 B55 o 255 Je J 5 25l 8 elland,ge P (loj oy S b Ty (2 55 i sl S i 5 L
2 Sl ol o 9 43S b Jlo )3 glie o )55 L9y 9 s e (g 03,8 o3l (o Sl g
il aip e 3l At odlitel 5 shrjaly e Jgolpd St S8 5 sl 3 oot £ Tobuo o] (sla L
9 bl )8 Slyes iy 9 S Wl (b (sl (B )8 Sliasi g (g0 pl Baiod l Baa ] 2l
g 5l Sl it b adlige (Bpd b3l il 255 b 50 Bl (sl Jae oS @ oo Sy
20,8 Culin Cunlio (gl s )0 1) lyuss (pl g 00,8 (asuiie |y b o 50 g b S a0

I'Wang et al
2 Quier et al
3 Mes et al
4Suetal



VEY Sl ((V)F ¢ gyt (B9 D] doliduad Yy

SR H oY) 9 919

axlllaod g0 atlaio

5 9 635 0 1 S 3 Vgome 3OS S 55000 S 4 Cuman 5 S (sl 390 53 oSl Slgie B
ey 2l (ldgo oy glaped Jold LS VI g 5l50 VY- L oy joeb NS adlate ol o S0t (ledl 0
wlpe o 5l g Lpe Gl el 4 Jlod Sl adl oo lodgacte (slalivg) plo g gl ( bl ediges by 393 o0
JS5) 055 oo 33 1y (B ol )3 il Gy JS 003 FIAY 48505 0 (hiie mp 42 05 3l g yiamsds 42 (355 ) 5
ly adlandyge odgime Jloud 5l Es g e Ll g 38 5l dpeg)l d2l)d cogir Sl dig Slelisyl anbe Ll SI()
0dgdxe Camen xS A o LS (gylo] (clanaslllo oy a5 A3b o b & hd jops eSS Sy k4B S s
295 YT 5 312 2V 5 eSS d (g35m0 Mgy LAY Sl 3 &S a3y 405 OFY 4 152 FFY AYOO Jl o adllass g0
G5 ye ) 55 g el 08Ty 0B Sl S sl el axted 43 sile e g gyl dr gl 5 Bl 258
(B Ve e i) jolite Gmodie) 398 o0 bl il 55p9liS

W T St { | |
g K
‘ u
[
H
7
i
%‘ » 20 $ @ a0 s a0 k3
- — — P S - —
- % 1:898,186 Y am = 55 4m
Sl o A P Y
~
\
|
S
E e
S
{
i\ ) =
e~ /
L — >
i n ; s w1t
® I e e o
f prmpr s o
Reference Source : OpeaNtrectMap Data http:downdoad.geofabrik de’ hips:osmdata opeastrectm; Coordina - GS_1w

4&‘&05}’0 83945 ‘_dlg.ﬁ‘).'é. Cﬁﬁ-és-ﬁ - Jﬁw
(\\"\" <Ql§.ﬁ)l§3 W"‘")’)

Joda 53 0ud b slagu )l )0 +ETM o TM odinin slalo; din (slojlanle yglad caddllas  Juol Glual &y yauwsy sy
ENVi sla)lile s 5 (s oed dng )3 50 gloyial)ly olyen a5 QLBIVPASYY 0038 )5 525 e IV US55
(Y S5 9 ) Jgdo) Bad 48,5 18" 4 ArcGIS 4 eCognition drisi

&loylgale polai £lgil 51 g g0 CHleMb! pulio -y Jgaa

SIS a8 LXVES W EXVRES [P\ VS g | )
o ¥ ™ VAAF/S/YY
o ¥ ™ \aa-/-ANA
- ETM+ MRS
- ™ YeNV/FNA

(VEY 80, clibss sxe)




AAE3 29 5| ot sla g 5l oolitel b 52y o (S 58 dnwgs N9y y3 330 Jelge bl /(2] e 9 (SBuds

3 a8 s 3) s /FY RMS (sllas b 35 5y55 (cloaiiis ) eolitl b (165 ) oy s 5 3gls (505 g2y 305
lodesy @3e (0))) SRl ey aly p srbeall Gl pal 9 VIVO e BlSe95 sbhalds I edlil b (Jusy o
285 ygo Al slmodgie b 8,5 ey b oy

ogMe &S A oslitul pglat (615 o8 Ll ) 5l pslial (sanadl Kig) ) dais )l Csllae SSE sulgs gl
sl ddos o Bl el glaasly 03,5 o sl 35l 9 S5 il 4 dbgrpe cleMbl 4 ab cleMbl
ool by sl WS oS el (ga]y8 15505 (sl o JuSiy & di (BCiaSs) (gl slood 550
oebatil oad a3 L )3 (gla WS 4 (e Coguie a3 b (g pgeai Glaed I S g amd o0 Nign (S pgal sl 4
asws Definiens Professional Earth 5 ecognition :uile aawss jluw sl )ljsle 5 laswe j3 (sandids s51,8 000 o
5 ) ] ol (50905 sloss Jl plaS o (sl Cugie a2 3 VLB S plonil iS5 als S g0 ¥
(B YA w0l 350500

YAAE-Y VY (gLl ;3 5208 RIS (g guay Ol g Y S
(\"\\ Feer A NAAF gl Jlo (glojlarle yglas o315 olwl p 58,5 2o )

(0K) o9 8L Ky gl Jlome Bl ol 5000 5l s gt (o8 S (hOlOT) (irlo (Ko FNEA (5l oS g5 5
23,5 o drslie 95 g0 i (WK) osily 59 5 &5

heotor = Xk Wi - Ok Y akyl,

duwlxe 3o (hshape) S Ken jlxe dusl wdin b 5l pglas 28l JSSI pbedBs gy b (gjluciaiin )
Sl o 0y 9 (SO pid Hlre 93 Jols S 295 0
D95 g0 Ao (M) b Sy 31ass pod aidyy g Ll i 403l Jobo a1 (CPY) U5 (53,28 Bl youil e



VYl (V)F c6 ke (R952 0] doliliad VYo

=L
cpt = =

Y abl,
90 dalns (D) 4l Jsb & (1) Ll osin Jobo s 51 (SMOOLH) — Ll 4l Jsbo (0 i0lisS = (g0 slone

smooth = % ¥ al,

Dedise Gle g Jsesd JSS 4 YL el o> oS 5 5l IS (Ken jline
Bshape = Wepe -Bepe + (1 = Wepe) - Rsmootn € ahl,
Snpa (55 S Bl a5 5o 50 cgjlociaSn Lol ) (GSen a2 LS AR g (giluaire als e 4SS 4l

boygbre (o Cin o (gl Cuwlio a5 3,5 plodl dodd asuio JBlas > SSen ol 8l U gl o S 5 jgbme (5 L
559 e Glyal (Ken )3 a5 305 0 oyle (ANCOION) ol Jlxe L(MQ) (gjle oS 5 5l S g ax (AN) ((Ked o

m b1 b2
Ahcolar = Zk Wk(nmg 'akg - [nobl . O'ﬂ + Nyp2 - 0'% ]) ° 4]"'3‘)

Do o duwlbro 1D Ciyguody (5308 (gly e oo Sl (il Sy e 4 &S S SKen jd 40k

lm b1 b2
Ahcpt - nmg n (nobl :l + Nop2 Z ')
1
P9 o Al pj Oygods (o0 sy
lmg lob1 lob2
Ahsmooth = nmg @ - (nobl .b::bl + Nyp2 'bl:,bz) v ‘Lhz'b

iBgie oS 5 al> yo cilod Gol IS gy o asedie (53lucieSs el wliul | (Sao 1) p 5 SesS &S Sl
Sryad bl Sz whie yiell & poles by ol Cusl 0ad (5 )lISpL el (sla el lgie b &S 255
SilocioSw @l lp 5 Jged jl wlie L2 GiluciaSn ly Colid 3 48 o0 Mg iluciaSw 3 1) 6 5S )5

Dgus oo 03wl (ST)

Sf = Wceolor - hcolor + (1 - wcolor) . hshape' A 4]9-!‘)
Weolor € [0' 1]'Wshape € [0' 1]'Wcolor + Wshape =1

SSE L Ml S po sl ganaib laulpd iy g ilisie (oS (gl GleMbl 5 b (LY Al ye
i glbs s 5lo 5l ekl b ¢ ganddl puls cons (obj)l 9 0ad plxl yglal (ganadb ud.u)?a] sldiged sla oo
.(Benz and et al, 2004: 239) s ) oo plosl 4



A 293 31 (homiw (slabg, 5l o3kl L 5255y (S dawgs g 0 e Jalge (b3l /(2 Jhew 9 (ks

Y gt 9 ¥ JS3) o eol)) g (ye o2l (2L (o2

Saiub gl 51 8 gl oalddS Y Joua

TM2011 TM 1984, TM1990,ETM+2000, Olonas
ooy ool gl ot
=¥y LASL 39
v ool Sl
1O (5358 jlre oIV JSS Jlxe SO pid g JS dSen jlre

(VEY 80, clibss sxe)

cuildy bl (SaS)y  bjg0l (sladiges bl 1 Ad aw Cilisee (5,00 polas sl ¢ oudsd bli  Sligeen b
YoV g Verr N8 DAY el Jlo jiglad aidibs | an .adl oy bdiged m95 U b Coley yguad plad )0 diges

IR d)lb)g ol)...uu u"‘?ﬁ EWAY ,\.Jy LS‘)% c,\..i’:c‘pr...w'” ld):‘**’) dlmﬁ;b'.?

5 ool b s ) 3 sl 0 o313 igled ¥ S5 )3 Y)Y B VAAE (ela Sl b 5 sndenls lis lad ajg
S Slyeis auolio Jolix GIS )3 (638 lpois slaalds g9y 2 0 plosl (sla Lo g o gusy o b (¥ JSU5) Silons
ol 5 030059y St (¥ Jgie) del s 4y dilaie Jlgto (gloJls oadigsiabls yglas ool (S G 9
VEVLOY 4 VAAF o 53 ,bSe VOVASY/E Corlus by by o)) (M8 VAAF-Y 1Y 090 b )3 a8 0l oo 435 oyl dilaie
4 0y93 bl 45 g S VYV /YF dgun VAAF Lo jd &S saddidle o)) .l 03)Sliy j2als Yoy Jlo o ke
2, YYFAY/ Y 4 VAAF Jlo 3 kS YOYFUAY Colune b (65y0lis o)) .l 00,8 by iol3al ,isa YYYES/AY
YO Jle yo ke SPAY/FY 4 VAAF Jlo )0 )bSe Ve YFY/EY colue b £l o)) .cwl 008 Iy Lials Vo) Jlo
Ly GERLS Yo Y Jlo 5 kS YADAY/A« 4 VAAF Jlus 15,k YOYFAND Covluo by i po o)) sl 03,8 Iy j20lS
b ool 03,8 I zals VoOy Jlo o, OAV/V- 4 VAAY Lo 1,1 SEAVY colue b oI o)) ccwl 038
lad (S 89y O S 53 gl)] (s098) Jde 59y 2 VWAFT N slaJlu (b osd il (ool) oIS Sldgeen
S Cumox glel 0)93 cnl (o & Joys 0ad oSS (0 US3) 005 gl il spar Sgo 4y REMS
Colus 003 Glyoss dulie () )l3905 oo 1) s 0 STy b dline 5 0395 Jl3)03 1 (38) Gl I dcgecne
Sl s Colue Glyoni wad o Ll WA UAYEY gl Jlo oy jab oM )0 Cumes Glindd diopd & G
Colue A ply da Cel dlins cpl Al 52585 RSN Sy Cumox Slpass Sl S (S 5 BN

Sga5 oanlis 1oy GLLI L2l ol i 3 e gazs cclb s plaiol (sl yo



VY Sl (F (sl (B9 04i2] doliliad

wy

YY) UL laJle ,5 sudiz] 8wl o (5 0,5-Y U5
(Y'\\ Feer N VAN dLmJL» dloﬂ}hl‘e )Jugl.‘a}' u»)‘.)).g U»Lul » ulf.b)li, é.\.m)

- rm—— ez « cous e s rance

_____ — L
e - - Al . ot t® &
! PR o o et
B Pt S s e e el e
3 P e D R e

% L e et e e
g = 3 - BB gt o g P 4
- o

ol B et et

o

LV S £ L — A

)

-

-—— —— —— [ — . e

YoV UYL gl j5 sadiz] yscw! o (5 2,5-€ S
(\"\\— VAAY JLQLJL» dlc)ly’bLo )ng.\a; uu)b):{ L)ul.w‘ » ‘ulf.b)li é.wo)

Y+9) 9 VAL EXWO XVPT A yobai wlwl o 5l wy, S5 Ol pds Ao -Y Jgon

B WS gaoime | (ool o)) | (250 o)) | U olyl | (6550UiS il,) | sadaiile ool | b sy | YAAE-Y+ )
VY-oY YANIYE VoOA /S Wav/vya SYYAOY YWYYYA 2L 2l
YYYYS/AY ¥a/¥y YYY/YY YV ARAZZZN YYY-/¥¥ Ve PNAY | ondaidln o)
YY¥AQ/-Y MWF/AN VALY AOYO/AY VEVNEIVD INRAVAE SyolisS Lol
SEOY/YY \ltd Ve5[eY MM/ ¥ YY¥/YY V-YE/¥O b o)
YVOAY/A- VFYVa/ Ny £51\0 AVISA YO/ oY e ol
BAVIV - Y10/2) -IvY -IYY Va/AY Ya¥/ay o 2l
SEAIVY YOYYA/ND VoYFY/EY YOVEA/AY \AARIARS VOVAEY/E | oIS gg0ome
Fov/vyY V-a5/-Y N-OY/0 avay/-A YYYYY/0F oW @l
. -AV/o¥ LA -YoA/Y - =YAA- /AN YONYE/FA -¥ay-/0A robal B,

(VFY 80K olides sxue)




YA 29 5| ot sla g 5l oolitel b 52y o (S 58 dnwgs N9y y3 330 Jelge bl /(2] e 9 (SBuds

G ot Pl e et e o et - el .
T AT e g
W W e g
I T P -
W TN ey

[V R e ——
-
f—— Yocm i
e — — ——— - — p—— . — -

(VAAFY 1) (el Jlo celoylomle sl iy bl 2 505,55 1)

CablB 4y 5 odd bd s dtund Ay Cely oSl g jpudg s o ol gy g oy sbayead 3 (ogasda diue oyl

IFAe G ITAY adlw 13 Coron Ol pdi daoyd dy Comd Covbus do yd Ol gt dunns B0 (6,131 log05 — 1 S
(V¥ (B, s )

209.50

[ sl ) ea e ) gty

Yo0) B VAL Ul i 3255 sted IS syl (638 Zgbaus o 3 51y —Y Sl
(Y'\\ —)AAY L;LQJL» lea)l}bl.o ﬁ5L43 U:")b)'f L)“’L"l » :Qlf.b)li} é“"‘")

(Fb ool Gl 5l o ol s oy orda b (Bl Ay 5 &5 a3 o (LS (68 Sl wo)d ggee
(Y J58) sl oad (286 ()0 (98] 9 (55,9liS (o2



VYl (V)F c6 ke (R952 0] doliliad yYa

Losls g5lwg;3l 42 (WLC) (g9 (b uS 55 (ds

sl yusie 51 438 )Splol Glisios 4 dliwl b oy BN 53 aeeciun 3509, b dawg canlio (2l olulid (ol
i) S Sy byld (S LS gy «SB Bas wS1E bl and la b duyd ¢ S ] Aluols ¢l
5 alols e 5o 3blia 5 Alols  loy STpe 51 alols o g 310 5l dlolh ¢yl (s yylS @liidg, 5l alold cbod i)l
Sl adlold o b9l ST 5l alold ( Ko yd Ul dlold ( 28y v a5 She | dlold (g)bl 3510l alold  cxio 3ble
5 4 (sl (F Jgder) ol odidosliol YXY 0.5y )3 (60 (sl Jobo 315 g gy Jli] bgas: 5 dlols ol (slaol,
5 a5 oolizl 1drisi )33l 5 Lo )3 (g5 WIC a0 5 AICGIS10 Jl33ls 5 5l 00 3y (slaay¥ _SleMbl (3l gjluosle]
Jlos B il bo sl 005 2 Jitue sl o oo 5 Y+ )Y B VIAY (gl Jlo b csped <l yuais diasly puite yoeo
b (g jlwodlel (g ylo 0555 355 (cla ol LB 55 VYA

2y 5wl oad (plb Jhae fuain (olul y gload ciy 5 Blaal b Bua w1 polateds ojlimasiz bl S
G WLC (556 059 (Jad cuS 5 Gbgy 5l pwdls 3ud55 )> 45 0359 (wnng WIC <OF cANd) Calizo (sl jgo 4 o Jio oy
il Jao ol e slopise (S arY (giledlailisl )3 ekl b gy ple & Cans il (g pdySlas]
V Gl WLC (g cnl )3 baygiSB ()59 ggeome 9 Cusl 5195 50 2V Sl I 55 b ygiSTe 51 Sy p (59 09Mey
b o3l AHP® 395 55 sdalcaundas oliel 5l Ban cpl 4 daawy (6lp il

P9 o 0deal ji (B3jlitel gy (ST el el (yline diz b)) eloS )0 ST Sy (g S S 5 by
oyt 3 Jumn o (o Carodl (i laniians 0335 ol b S gl (39 (oo patde slise 2 G392
Seo) €235 5 (sl (e ke Sy damad e 3 omd (9 35 Cp Bkl e 33 m Bosline 0 g
|y e oty & QM5 b asule S ya o5 ke Sl ) ey ] e s @ (b Sl 5 g jais
O Slg o Jlaidyge Bum (FF YA () San 5 (oled) 29y dwled Jaidyge Bum (gl Al S oy pcwlie Wbl il
43 b e 6 ysS maanas 0025 gy el 45 A8l 03a Sy o il il b ol 3,8 S sl cywe canls
S oo Al ) dla]y dluusget | Al

A; = LW X Xy q alayl,

S5 leds .l 4B s 38 4 pl ] asla babkaly 3 el K6 &S canl (g )lado pl Xij ol j Lol o9 W)Y Talal, 5o
218L S5l g Egeme Cambie (Bay cnl b Gl B 8 joblan 2,8 o 3l ol (1S &) culis 3 &5
55 AT (2955 g0 ol 3935 e iy JS gm0y Al BT alose 13 1l Jlailyd iz 392 pis g0 )3 &S
Fasliol o9 Fewslio gy (> WIgie (298 ke (391 28 b iy Sl Al nlgs S g pho o 20
O (gl oS 35 amls. (gl S Jlowyl a8 ales 3 0,8 slaich o layjs (0.8 oyl plgise bl 4SS 25
5 ol i SAeMb] i ] o2litol b 515 e (g (o S 5 sbay (VT DIYAD w3 oIS ()i 5, 5am ) 151 Al
LY g gl aS e o ojla]  slélas GleMbl w0 Sligued (58 Deu L] s (pl Sldgeen slacylls

(7 YM 51 5 i) 55 35 5 a5 oo b (i A8) (S 5 sbasil
CAlp gla Jao Mo (gl quowg paonal Julod 5l SO laisdy gelo dluwgds VAVY Jlo jo (il podludes oo a0l 48
934090 & yguody Blial | slaggamo sly o)l ol (olwl g a8 el 3939 4 Co e ple g glain] olasl wulow J5len

! Analyrical Hierarchy process



)Y 293 31 (homiw (slabg, 5l o3kl L 5255y (S dawgs g 0 e Jalge (b3l /(2 Jhew 9 (ks

Iy AHP sgp g cusMis popio 93 o (605,54 b (u8)lg 5 el YoOY Jls (YU, 2002 NAV+) God o duslio
(Tolga, 2004, 90) s8,5 ,I8" &y Jsoly i oy 5l e d>oly oy yine ool sl

dbeo pj 2o L AHP )3 b ol o) 0Lj))

‘d)ﬁfm‘“"‘j dl.m;l,,:» dl).g 934390 duwo o w)SLo syl =Ll

9 SIS 4 s glaylire Cer )l dslie —0

.(Hwang, 2004: 672) (¢ )lub Jul>s —z

Slles (alqdl LS‘)’. Lol 03 L‘)Liu' |) 3t d.‘a.w 2 Hbre claduiss Lg)'L»J)lJJlL,J L;l).g w55l @U E¥ 9 &l )ibliﬁ ¥ J9A§
2 ldrisi ljele 5 63,8 slacubll ads gl WLC g, 4 (64 drwgi S Cunsllas ddds zlyouinl 9 (6518 5.0l
ol 3905 Jlesl b Hlne (sloditds g codgasme (sladitds g 13,5 edltwl ,58le 5 ol 5l o )lhnoin (¢ S paonad 3T Jiluso
(R g A JSD) 80d 3l Lo sloyjy Glaieds Sl

gy 5l [V YL Siwad copd gl Y 0id ol sl o (Swwed oy sl b badds glyswl jl
39 9 O )i»J&.’ & Cons Y C;\ﬁ;cq-)l Export Chice J}élra)j e 5 oXloudly slaasyY O 9 b X JJ?U

B0js s oS5 ey 4 ales Jde /Y ol 0 pieS dda gl &S wol cawd 4y o/ F )Ll coyps b aY o ol

O 9V JS3) s sl
31 Bhie 1 jlre (LAME (g 5lwd,luilins] (1 31 BU £o8 g alinw] v £ Joua

B @b et S b ey Sl s> il ¥ SR dawgi Slul
Sigmodial Symmetric ayC byd ol oo

Linear ol 33 - - JuS 5l alold
Sigmodial hals . \Svoy o Loy
Sigmodial Symmetric . \0 s Sl
Sigmodial Symmetric - - Sk cal
Sigmodial Symmetric - - SK o
Sigmodial Symmetric - - SB 1) s, A
Sigmodial Symmetric - - S iSe; blyd

Linear sals yyas Y¥AL el

Linear ol 38l YYY Yoy I\

Linear ol 38l axyY WYFY Los
Sigmodial il Yoo Q.. alsag, ;I alol
Sigmodial Symmetric - - ol )8
Sigmodial el . \Yezal S e 5l alolé

Linear saals Voo Yoo Sloyd blagg 150 5l alols

Linear hals Y. Yoo &)bs ble j alold

Linear il Yoo i o bl jl alol
Sigmodial hals Voo Yoo 6l 38150 5l alols
Sigmodial el A ¥Y-- 2y (8 S5 5l dlold (g J8) Gl
Sigmodial hals . (2 Sam s T 5l alols (oolasdl ¢ elozy]
Sigmodial wials .. LR 590l STy 3l alold

Jshaped ials e Ve bl slal, I alols
Sigmodial sl 3l q- ARRE gy JWsl bglas 5l alold
Sigmodial Symmetric - - XYoo s ‘5’4:3 st S

(VY 80, lides sxe)



VEY Sl ((V)F ¢ gyt (B9 D] doliduad

"y

VY VYY VY
YV YYvy

Priorites with respect to:
Gl Suitabel ity

:

Skaps

Distance from Faulk

DHstance from Road

Distance from indusirial areas
Distanca from Urban contres
Land uie

Dt arvc e Tromm riwer

Soli Ligefation

Urban CVN3®=3

88

-
-
=

114

011

Model Name: switability

Export Choice ,l381e 5 bause 43 55kl oo g (25 (359 -V S

(VF Y 55,55t )

03 ylili] (Sletb! oy acgoomo - \ JS.M:
(\\G -y uls.b)lS; W)J)




"y 293 31 o Lo sbg, 5l o3kl b 525y (S jud dewgs B9 53 e Jolge byl /(2 ) 9 (Suke

200> 290330 €O €10000 €200 €30000 “a0ce s5000¢
i i

AMOE (WLC FUZZY) St 3 T st (§ ppt &l 93 g 3| ot g0 i) b}

LRY S e
Qe

4

4250000
Y
4730000

T
4270000

[Pt ]
A

14003 ) 3 1990 e 33000 o200 50008
(MCE WLC Fuzzy) Juo (wlwl 3 5255 sed oS 55 drwgi (gl cwlio o8])] Caggllne guivda ;5 (o lod anidli -V JSUW5
(VF+Y 515,55 somw 3)

S Jold cosl (Sao &5 o sk S 5l gy g sobre slaglo o 0 & i alaJse 555 (sl Sl
Wlg o CA Glaie aimd co i ool (1558 ()15 38 35k 1 ) gl ladianas b el il 15 (065 )k
O)ygody 3l oo 503 oy Ao Sl ok Sl s aclgB igd o oy e iz )3 &5 WL sla gl (e
Gl i o 9 @ oS (ol AL Ao (90 b g Blidmgd ol S 4y 5 S 5l Sl 5 ) 5SS 5
iy o5 it o S35 & alasho b g pgbee (sl Jols ©ypots Yaane (Soluad 230 &5 pslone Jsho 2 oS
b ool Jlaglyisas 0,5 sleuiy Ky U ll pb 4y (eundSl b 08b) S alioga )b ol Je ol S50
4 9 hbi o drwgi o3 I3 y00 Joho el dawg o Su jgbme Joho Culn & (590> Cund diurgy L) o o dsnogs
Ol el drogs 530 b g 08 cog Jlad sl Jobe Ladd 5 Al JSasS (Kiluen & J)90)d a3 debl 355 A3,
0355 (gilwJde (FY IYAY ( wsd,8) Bgds Lyl bayli8le 5 51 (o)l 40 Wiles o CA (sl Jdo Dgus o 3900 dawss
S i sl Jlen] st 9 o sl 13 bl Gl e S e 1 (3o S S Tl GBS Lo
0255 Jelod sl 01308 5 (GIS) (aldl e SleMbl g b (e )8 ©lib (g 5> (JUS sl Jloil) oo
|y o 45 ol ols lasiio b Jlain] 1308 5 8650 aty]5 5l 3l Jais] eloisy] 3 oo elajbg, 4 LbsS Lo
SN g 552 5 ST (I pudS) diuensS Vs 1 (claegarme o2 wiumms S (sl Am3 o swes Jlois] sladil b 503
3ol soboar g awils |y @Vl cpl 5l (S Wlgs oo LS cme lojesa y3 Wl ol 215 3929 (o) )8 iz glyl)
S0 St b ol & g 4zt Sty oS s 4 bl ol Jloin] s byl S5 el 4 el S
ol Pij Jlis] Jlasl j el 4 cdls §) ploals Jlais] sl GoS )l clasiylb 5| glamsuto yasube o ooyl

D 0> i P sl e yile IS 4 Wilgs o b Jlasn ] cpl g0 o0 0310 Y (g | i o (gl g 29 o0

P11 pl12 .. piln

pl2 p22 .. p2n

P- Vo dlal,

pnl pn2 .. pnn



VEY Sl ((V)F ¢ gyt (B9 D] doliduad ywy

T-VA Jo by o e g S0 s [t e TN
(MCE) WLC Fuzzy —

Lo lne 10,5 ot

1
1
1
i
1
j ] ] “ b :
- - - 20 m | -
é—qﬁgﬁz}gggﬁ{lﬂj 7| 3 ..Q;qﬂ'fi
_‘L Q\ T: Il :.-\ = :'\ Ea T: = .Y K o - \ﬂ ‘\_i‘ } ﬁ ¥ ‘? % _,3 |
__'5\,_‘1\1‘_1_-1‘,1‘9«?«:_.,9 A S =2 !
E.4 I I ) I B B Y | Sl = a2 a3 5 9 a4 ool ol ™
S N Y ) B S Y N B INEIREEIRINIRV R
WA R R NERERIE 9| o T Y IE
n—J_'}.‘"“.ﬂ‘(‘{l—a-—'E ? K '
I i LY T R Howl Tl !
- 1
i
1
1
1
|
1
GIS Lien s Lules g la Lo Sl aaY s loosld] |
1
1
1
1
i
1
|Uni011 H Clipping || To Rester ” Dissolve H Tntersect u Merge H Bufferin ‘ '
1
1
1
1
1
|
1
leools o0 5 g38 !
1
v !
1
AHP Joe 3 o5 Y 0 2l 55 ool leaY WLC Fuzzy olles slel !
1
b |
1
C;JQ.:‘..WBSJL\A;._.;}J.@“J_«CI);L:J :
1
' !
I
T NAAE sos ean dib paar B d ol sslial U oyt S g ans e Al !
1
. :
VU S oy b i gl e Bl 1, Y Lol slaadlge 4 & 20 |
1
; |
ToVA o U dany 2o i s CA-Markov ¢l = i
v :
P T ¥
=) -

Ol gt ot i) § drant gl cawlio 8yl Cputd coghbo Jao —VY S
(VFY (85,5 1o 3)

o1l Jloznl Jloyy G L ilo 3l pumis o sl Nl cid) p2 )3 polie gon g Mtd ilo L lo polis &Sl
Sl o Jobos o g ol Joho (olid 4 &8 (o b 4y ol ool cpl el Jlain] G ilo SO P o lo g 39450
oabotnlie sloodly slie yp JUl gl Jlosn! s 2295 Jitio 0B JWdl (me (loj 53 (o) 6 ) 5l (e £95 G by
o1y] lej 0y93 13 (65505 (305 61 4 e S8 5 Sl Jslo S5 oS )bl 4 92948 0 s Sloj 09 3
i )1 (St el ) 3 0500l oy sk a5 b &y s Jlein] gl md e Ui ]y (A8 €8 o L) 08 s



\AR3 293 31 ptomin slasbyy 3l esliul b 52 yeed (S8 dnwgs B9 1 S50 Jalge (objyl /(] e 9 (Ruk

Srytes ST ooy )0 (Kt idgy 03,8 Jladl 23S0 & ej s )l8 Elgil 4 g mej 508 5 IS b 4y
Sy it 0 Ol 2 e JUEs! la el P ile (253 b0l (St oy 23,90 loj ol 4 (002 S5 L
@y Slojoyen jlil )3 Galises elgil (oj 61)8 @jes Wilgn a5 I Yoy G &y ol 5 O g0y 0] 13 (o )8
O 25 Jgeyd bawgi oS amd oo LS 1) (i 0593 Sl )3 (mej 60 Elgl @i dt oyl Sl iSS pguas

PDgud 0

Lt= IxP 1Y duly
AR (olind)) 29800 Mo P g ile (le)y Ol b (Gmme e S l) (Sloj 0)93 K5l am oo s ) Elil iy
(VEY

=l x Pk VY dal,
i) 1 Lo ¥V sl G55 o s e 5 ool b (JLo YY) osliolsygo cslolsml polas B il o350 il
S S 3135 ) Sl 5065 Sy Aty it ol &y B8 Lo 03355 15355 (sloJsko Jso 13 53935 clsies
S sy am aw 590681 balys bais 3,509, b ae )l casgllae (oIS i 9 VAAF=YNY cla Jlo ) oasaislo
BY WY ol b ol juwple 4 2l bl oael & g A Jglis o WY IS5 )5 ol 5w Ll 3y e )M
d))9‘.~.5 (_g)g)lf U»Mf 4> g0 Lthwwi JB‘J» JJ«O d”l )] C)M LEMTY) ‘_gl).’ cJ.mua?W d.‘oL.o )‘ oslaiwl Sy ) Y-YA
Lo )3 Sy B9y 4 9 WA Jlo Cumen wll p b o VIV Lo Cuzen sl (6591 a0 p3Y 2gs salgd 2L g
Lol s lddwlxe Spectrum l5éls 5

L5, oo Conlune JWEGT 4> JUG1 5 yg0 (gt pilo 0 Jou>

] gl 2bol) | oadaible ) SigliS ool | LSl | (e ol | ol o2
2l VSYYEY VAYA-Y V-AVVA \avav WYSFD DEVY
sasasle L2l) V¥ Y))-oF VE¥a V¥ V¥ V¥
EigkiS 3 AFVAY YOIA- \rYaya ¥-vA VoAY afy
b ) VS of YYd08 YA YAAYY 00) v
e ) Wevs Y.y Ay WYoF V\OYAS A
o ) YVYY Y Y- A- WAy
(VFoY 515,155 ligios «guio)
L5718 o Syt Jloinl (g le T Jga
] gl 2bol) | oadaile ) SigliS ool | LSl | (e ol | ol o2
2l AIVAFE A ofosVY ALY o[- A¥FY [+-¥o
oddasle o) ooy IS g of-¥ of-¥ g
Eigkis o3 YYD VoA s AV oy [+-¥A
b sl -ave ) of-0/Y ey RV
e el YAV VoYY Y/ Y¥/) \OYAS/)
o ) A[F\AY R Y AAYY -IYVEY

(VFY 80, clibss sxe)




VT sl (0)F s hed o9 O8] doliduad

VYo

7275 ReOYE Camea g 0auidid b (1)) (65218 hamw SlydS -V Jgaa

1£9V(2038) y¥a+(2011) 9¥v4(2000) ¥14(1990) 1 ¥11Y(1984) Jw
YADFSA/AA | VA-OVY- VOOAR VFAFAAA | WVYYAAY | AYYYAQ. | FAQY/-Y | VeSOFAY | 0AYV/AR | ASVAY B
WYY/¥F VAN YAY/VE RS AARVASS -O¥4 Y.y A58 Y/ yvy ey
SYYIEY YFAYY YYY/5Y YEAOF VFY/YD VAAAY AS1OA VFAQY £Y[-a MWYVY 393y
AARA7A R\ VO¥YA AALZAN VWYY YYa/vY VWWYYY \YEIEY V- EYY VYOIAY aYAd g >
AYZVARY VYYOL \EY /A0 UYs YFO/YY AYYY WYY/AY Y¥YY WY/AY YN Oldgo
YASIAA YAYY ArZARY YAN Ve/ov yara a/o¥ ¥eve. a/o¥ YEva axlgs
avy/A- VFANY YY&IVY VOYYY \EEIVY VALY IRTARY -9 Aeley vovy =
AOF[OY V¥FA9A FYAAY WWYYY \aYlay VOVYD YVAR! VEYVYY YVAR! WWYIA 9ol
YYYA <0 YEA-Y ava/va YYV-¥ A
(! Sl 38 50 (6 ylo pus 5 VAAF=Y VY (clay Jlos (slolgnle yrglaas (3510 (wlal p 585,155 tpiia)
VoNV-V YA oadganaish pglad (bl y1 (o311 (g 9§22y Ol dmliio A Joaa
L S gg0oe | ol (O] | (50 SI) | EL (SN | 509U LS, | il L3I | Rl LS
WAYAS (DY VOAIYY VAYY/EA AOY/AD WA¥/50 YAY/AY VYAZ < D/FY 2L ol
¥YV\SAAY YV/IEY YAQ/0F VAV /AR VAYF/A¥ YAVFY/AY VEMYIYY | sawddislw u“é‘)'
YEVSFIVY AAEYATA YYIVO AWWYIYD AREVRVALY YoV/¥o AAARYANS ‘5)’)91.\.35 u.él)l
AYYA/-A o/dA FY/AA YYFYV/AY YYIVY ¥eo/vy VFYV/Y . <L ol
ARCRRYAA) /el WAYY/BY YA/AA ATVAR 44 Favy/¥y Y ‘:.bl)l
VVEIYA YEO/ -0 /¥ olvs WEIYA ¥a/sA ava/.& Ji 2l
QAV/Y- YVOAY/A+ SEOVIYY YY¥AQ/-Y YYYYS/AY VFY-FYY La,u..;MS £
. ¥YY/50 VEAY/YA YAy -/0) Yyaa/. \Y - V/AY VAPV | oS ol i
YA DA YOAY/ -4 —-AVO/YY VEVOIVY <OVAAYY VA [5Y yolad d.:).ﬁﬁ'
(VFY 80, olides sxe)
et s s nee el e e oo _
1FIY Sl Lo 55 e 0 i ;L5395 sl Jihs s 4 5 L (o)1 5 )L O ol (ot o

4210609 49230 230 424300

Cellular Automata Markov Chain

4200009

¥

[

«o'ooe €3N0

R ReIOYS 3 BeS o 0 5095 SJgbur Jbo 1 dagi U (pS)] (52,15 Ol Sy VT JSUS
(VFY () B8,5 2o 3)

€2000¢




" 293 31 ptomin slasbyy 3l esliul b 52 yeed (S8 dnwgs B9 1 S50 Jalge (objyl /(] e 9 (Ruk

o slgiing &1 1 g (5 S a0n

DAY BAYEY o 5l dle YV 0y90 (b 3 +ETM 5 TM ssiorinw cawdd (loylanle yglas jl odlatnl b Lol dlie opl 5
aihio &S cul ol 5l Sk mls as oLy CrossTab wyle o 1,5e 5 gy b (ol (6p)8 @lpuss 3oy o M
4 SH P WYY Jlo 50 ((o)ledl (ol youd <33 305) 3355 b NS Curas aS) & dn g5 by Ll adly yiul 381 LS YYYFS/AY
S5 yo s lgisds 35 i 33 oS 15wl sy 585,150 YYF 5 0oy 4 VWA Jlo )3 g 009 405 Y+ 5 50 20V
ol 4 e &S Cuwl Jelge 5l S ST rals ] il jials (e A5 4 jkSe 0 485 VY e feen (b
FYV-LN e 4 (559U 5 (£l (o) ol 5 1) altis (] &S 0nd gyl s o @y g b (5258
oty Sl eolitl Gaa b (6,5 IS adgl nlie 13 o lpl (ola a1 sl 039y (881 5 yinS dons > S
oy o (Bl 23l b g e Sl (g Ui qelall g 0adghie by 1Sy 05 o8y (LS d ped Aoy
A8 5 ded oS 5 sylmedins ldow STl edlatul b dliis pl 5l 6585l (ol ] 4y jlwscdle i
38355 (slo g Jao 5 530zl b s 5 03,5 5205 9 iy ol o J 30azl b 6065 s o Cepslne
i g Sl il 4 (AU L b gl 508 REOMS (S axwgi N9 (Sl Jlo VY (sl 855 le 0025
39S 9 Sl )l8 agie ol (5268 B0 ol @l ) oalisel ©y90 3 050 e VYA Jlo sty
axwgi Colin jobaiods ] 4y bosye (clrogud jl edlitwl 5 (calS S ialiél ,al, cplplo 09 sald ST claans j»
@ 2P Sly 25 1B e seel pUste 9 Oliyaeln JI Hemed 3 Bk Gl )l Cew & xS wSNS
b 5509li8" (o2l (296 aule carddS Jlo Ve ogaday il laJlo )3 b (2ldd — S 5 yS Ol jde 5 Llgs
drwgi (59X EP M asuine bl 030,85 coddsdin b (b 6,8 A o 9 (5 4d b (g8 @ mej alsole s
GRS e )3 g b ol BB STy RalS pglateds 29 e dlokiby 55yl slages 1 o 8 5 305 RSN
o3lasul ‘(oa).d;.é ).Q,.:) 6w o didy 5 (g 5lwogsl (o | oslaiwl ¢ g o (slodgae y yiin )llas C)—l 5 ol oMie
5098 Simes Sl pt (Sl ) b draogi Crow Calid (Hli8l ke dmgs) o S5 53 39290 (JB 5 b slayee; ]
8L 2 RAGHS o e (Sl Coglgl 5>

&b
wsmas &b g (531 slaie e g0 jl edlaiul b bl pys sy p 0] o Bl (2l Jaasly (W) (ouy0 o (L) ls g 5l gy
gmpj.2020.11823  AFV-V0A  eo VAL oled s Jo (oS Sidiieens  liagh  Sguas

https://www.geomorphologyjournal.ir/article_118230.html

colrg adlopy N0 olad s ke dow SWb Ml o g cwl @ad G5 ol (W) e (e
https://civilica.com/doc/1577687

0l f S Sl gl g3gamme s me (lind) do 3 e S e (Ll GlagRUL(WYAY) ol udgls

b 390 e (ol slajeed @I — (olad (B Gt 9 L5 (TAY) ST e loj s phal g8 (o 1o jdens gdere)sy
https://www.sid.ir/paper/5586/14 $5-Y4 jaw YAV )l &Y oless  oldl s sl imgs b

dolibiod (5516 (sl Al oS 5 gy & (e o Sl elato 4y Siml g8 by oy Algg (VFe 1) o po gladh £ oy e (5)0>
20.1001.1.25883860.1400.30.117.7.4. V¥ ke MVolas X 0)93 2Ll i Sl
https://doi.org/10.22131/sepehr.2021.244453

(S5 (5330 0500 5483 3z M) o Je (V) L phasme 1555 0l 555 b fogeane i f33lodenne (63,5 o sudyss
VI D ae FY o)l qwmjlyy Sl ol plie odize Ao (loyl 5y aeby 35S0y slae p aejns g e o il
https://sid.ir/paper/169566/fa

sloass l edlitul p (e 5 b dlne A5y 65 g Jemill (0l (WYRA) L ilaae g fute (B, Mo (5,8l thors ) ¢ g
10.22059/jhgr.2019.275737.1007860 _.V¥a-YY\ o SYAA 5L & o,leds Y 090 ¢ Slusl oldlyie (sla jimgls ¢ amas



https://dorl.net/dor/20.1001.1.25883860.1400.30.117.7.4
https://www.doi.org/10.22059/jhgr.2019.275737.1007860

VEY Sl ((V)F ¢ gyt (B9 D] doliduad "y

DAY £ hadde il gl S21s 590 5 Lioris Sle ((VWAR) oy co3lj3g0ce €081 e o Jgu)

2 8NP ag) 5 s i Sl oalital b (o) 05 oo Slin] axtes (3blio (W) Jlaie g0 il ¢ toms o 530 sl digmg,
YV YA i) OYA by ojled F oylad Y )93 s bisul (sloyingh dslilad (hlusd yaes o) plol s3]
https://wmrj.areeo.ac.ir/article_121795.html .10.22092/wmej.2020.126600.1228

DEA Canns )il (650 Ll )0 o8 (loolBad (VYY) L oy ¢ S6S05

bi oS 5 Jae jl onlitl b giiin — jiw o3l &b g slael gbaolKinsl b lKo 55 yige (sl yeS B wy ((WWAA) s cgil £ ramd e e
https://www.sid.ir/paper/463396/fa . ) x5 M Silogs iolon ¢ 559

Y+ o g ple oRuisly Olylisl o g s (g30)a0bp Slo g (slaodae (IVYAR) . s lowsl cdrpid

93 5| pioxiw sl 03l g wllte Juo Sl ool b SOl jaed cud 3 (2l (bl Cumdg (b (YY) g ol Sl pl doore < hude
FASO 5 AT obi ) b sled O oplad Aoy olpl b sl a5 asllab
https://sanad.iau.ir/fa/Article/9833907Full Text=FullText

3 oslizal b (S (i (2lS L o bL) g ol 45 3l adg> 05Silyzal sla o vl {VF+1) g o ot fmadlpl dasmo e
DAYD Lo X ol X o)l O 0y90¢ ] anbs (clapiins §5T aslibad A YAO-VYA: clo Jlo o NAST (23Ls g MOIS 5l
https://sanad.iau.ir/journal/nei/Article/700854?jid=700854

gl Jao 5l ookl b (uejn; Ol oS s aigg 5 i Ot (V) Jadlod s pol e (B 1l s e () 30 g3yl
o) Vojlad iin JLo esslayin anblad olaaly cadsigage aallhas)ile 5553l slagigy 5 OIS bl SleMbl i
https://www.sid.ir/paper/1053702/fa. 10.22034/hydr0.2022.48571.1250 .\¥-\

9 ()“’9”"\‘ )I oolaswl b ULQ(O.AAI ).Q(w ).\DUT M9> 2 L&"l) L)LL‘" u_la.m Cow u.)l:))l (\\c. \) d.uo)n 5&29.0 ‘Mml);] Joo ‘U.aa.o.c ‘Jul> s.)‘)) L;LG

https://sanad.iau.ir/journal/gisrs/Article/703787?jid=703787.5y-Yvy s

L)l el IS 0Bl i ;b (63590 Aiged R (S o drwgi 53 (8 S el (Sl s 338 g (P OISRl (WTAY) pl o 92,8
oo Sy olRily Sl pole 0aSCiily (6 y0ab (g0 )40l y g Ldlyas ans,

095y 99y 3,8 L jemme cleMbl cdlay S5 (VFe+) 0,8 JxoMe (gigo {pmine dpuw (amnes £l Jom e umle Lo jies bl
https://jes.ut.ac.ir/article_21477.html AV F++ kol BF o,les ¢ olidlae delilad ¢ 5,5 (¢ 10 damwsgs (gl Jdbo (gl St

o o Ll @S 6)lis Las ) 1o g1 15T do 5 5 )limo L3 mronal ot 5 oldlyin SleMbl ailolis (VF++) s ¢ Smizillo

Ol 3lopged g S Glojl (gilopted g e )iy SR dsgetme ik (Ver) ) iloped 5 olane jglie Cpwdine
LBy eyl

8 bt P 3y Jly den 3 B 5 o> 5 s)lul JSB) b Jluky S8 4 plied (W) L Sle jSa teulill (g5 (ST sl
RS e Sptaln 9 i

References:

Afifi, Mohammad Ibrahim, Sohrabi, Vahid (2022), Evaluation of desertification status in the Shahrbabak plain
using the Medawos model and remote sensing data, Iranian Natural Ecosystems Quarterly, Volume 14, Number
1, Issue 51, May 2022, pp. 38-59. [In Persian] https://sanad.iau.ir/fa/Article/983390?Full Text=Full Text

Afifi, Mohammad Ibrahim, Sohrabi, Vahid (2022), Monitoring the glaciers of the Gahar Lorestani basin and its
relationship with vegetation cover reduction using modis images and ndsi index between 2001-2016, Iranian
Natural Ecosystems Quarterly, Volume 13, Number 3, Issue 49, 2021, pp. 58-75. [In Persian]
https://sanad.iau.ir/journal/nei/Article/700854?jid=700854

Ali Nezhad, Khalil, Afifi, Mohammad lbrahim, Moghli, Marzieh (2022), Environmental assessment of
desertification in the Isfahan watershed using Medawos and remote sensing data, Journal of Geographic
Information Systems and Remote Sensing in Planning, Volume 13, Number 4, Issue 50, March 2022, pp. 42-
22.[In Persian] https://sanad.iau.ir/journal/gisrs/Article/703787?jid=703787

Almoradi, Hejir, Rouhimeh, Aynollah, Khalkhi, Mahsa, Bamri, Abolfazl (2022), Prediction and zoning of
groundwater quality using GIS geographic information system models and machine learning methods (case
study: Zahedan plain), Hydrology Quarterly, Volume 7, Number 2, Winter 2022. [In Persian]
https://www.sid.ir/paper/1053702/fa

Anderson, W.P; Kanaroglou, P.S; Miller, E.J. (2021) urban form, energy and the environment: a review of issues,
evidence and policy; Urban Studies; 33 (1), 7-35. https://ideas.repec.org/a/sae/urbstu/v33y1996ilp7-35.html

Asghari Saraskanrood, Sayyad, Riyahi Nia, Maryam (2020), Groundwater resource potential in Khorramabad
plain using fuzzy logic and artificial neural network, Quantitative Geomorphological Research, Volume 9,



https://doi.org/10.22092/wmej.2020.126600.1228

YA 293 31 ptomin slasbyy 3l esliul b 52 yeed (S8 dnwgs B9 1 S50 Jalge (objyl /(] e 9 (Ruk

Number 2, Fall 2020. [In Persian] https://www.geomorphologyjournal.ir/article 118230.html

Bahreini, Hossein (2019); How is Tehran a city and what should it be? Environmental Science Magazine; Number
15: Tehran Special Issue. [In Persian] https://civilica.com/doc/1577687/

Benz, U.C., Hoffmann, P., Willhauck,G., Lingenfelder, I. & Heynen, M. (2019). Multi-resolution, objectoriented
fuzzy analysis of remote sensing data for GIS-ready information. ISPRS Journal of photogrammetry and
Remote Sensing 58: 239-258. https://www.researchgate.net/publication/

Bhatta, B (2019); Analysis of Urban Growth and Sprawl from Remote Sensing; DataSpringer; London; p 191.

Bogart, W. (2019). Don’t Call It Sprawl: Metropolitan Structure in the 21 st Century; New York: Cambridg
Unoversity Pressc 196 pp Definiens Professional RefrenceBook. Definiens AG, (2006), D-80339 Miinchen
Germany.

Briassoulis, Helen (2010); Analytical models of land use change; Translated by Rafieyan Mojtaba, Mahmoudi
Mehran; Azarkhsh Publications; Tehran. Rasouli, Ali Akbar; Mahmoudzadeh, Hassan (2010); Fundamentals
of remote sensing, Alimran Publications; 192. [In Persian]

E. Holden., (2004). Ecological footprints and sustainable urban form, Journal of Housing and Built Environment.
No 19. Pp. 91-
109.https://www.researchgate.net/publication/226423712_Ecological_footprints and_sustainable urban_for
m

Ferdowsi, Bahram (2020), Feasibility and application of decision support system in physical development of the
city, a case study of Sanandaj city, Master's thesis in Geography and Urban Planning, Faculty of Humanities,
Tarbiat Modares University. [In Persian]

Geotge Zian, Mike Crane. (2015). Assessments of urban growth in the Tampa Bay watershed using remote sensing
data, Journal of Remote Sensing of Environment. No 97. Pp. 203-215
https://www.researchgate.net/publication/223469168 Assessment of Urban_Growth_in_Tampa Bay Water
shed Using_Remote Sensing_Data

Heydari Mozaffar, Morteza, Shahavand, Morteza (2021), Classification of the Kobtar Ahang plain for the
construction of an underground dam using a combination of fuzzy maps, Geographic Information Quarterly,
Volume 30, Number 117, Spring 2021. [In Persian] https://doi.org/10.22131/sepehr.2021.244453

Hwang, H. 2019. Web-based multi-attribute analysis model for engineernig project evaluation, Journal of
Computer & industrial engineering. No 46. Vol 46, Issue 4, July, PP 669-678.
https://www.researchgate.net/publication/222701637_Web-based multi-attribute_analysis _model_for_make-
or-buy_decisions

Jamal Joker Arsanjania, Marco Helbich, Wolfgang Kainz, Ali Darvishi Boloorani. (2012). Integration of logistic
regression, Markov chain and cellular automata models to simulate urban expansion, International Journal of
Applied Earth Observation and Geoinformation. No 21. Pp. 265-275.
https://www.researchgate.net/publication/257129056 _Integration_of logistic_regression_Markov_chain_and

cellular_automata _models to_simulate urban_expansion

Jian-zhou Gong, Yan-sui Liu, Bei-cheng Xia, Guan-wei Zhao. (2019). Urban ecological secutity assessment and
forecasting, based on a cellular automata model: A case study of Guangzhou, China, Journal of Ecological
Modelling. No 220. Pp. 3612-3620.
https://www.researchgate.net/publication/317612180 Urban_Ecological Security Simulation_and_Predictio
n_Using_an_Improved Cellular_Automata CA_ApproachA Case Study for_the City of Wuhan_in_Chin
a

José 1. Barrodo, Luca Demicheli. (2013). Urban sustainability in developing countries’ megacities: modelling and
predicting futture urban groeth in Lagos, Journal of Urban sustainability in developing countries’ megacities.
No 5. Pp. 297-310.
https://www.researchgate.net/publication/222676443 Urban_sustainability in_developing_countries%27 m
egacities_Modelling_and_predicting_future urban_growth_in_Lagos

Kamyab, Hamid Reza; Mahini, Abdolrasoul Salman; Hosseini, Seyed Mohsen; Mahdi Gholamali Fard (2021),
Adopting an information-based approach using logistic regression method for urban development modeling in
Gorgan, Environmental Science Quarterly, Number 54, Summer 2021. [In Persian]
https://jes.ut.ac.ir/article 21477.html

Khorshidi, Ali Kordi, Mohammad Sadegh, Hagigat, Ma'soumeh, Taleb Bidakhti, Naser, Nikoo, Mohammad Reza
(2019), A multi-objective conflict resolution model for integrated surface and groundwater resources
management based on ideal planning approach, Water Resources Engineering Journal, VVolume 12, Number
43, pp: 131-151. [In Persian] SID. https:/sid.ir/paper/169566/fa.

Malchewski, Y., 2021. Geographic Information System and Multi-Criteria Decision Analysis, translated by Akbar
Parhizkar, Ata Ghaffari Gilandeh, Samt Publications, Tehran. Zista Architectural and Urban Planning
Consultants, 2021. Tabriz urban complex plan, Ministry of Housing and Urban Development, East Azerbaijan
Housing and Urban Development Organization. [In Persian]



https://www.researchgate.net/publication/226423712_Ecological_footprints_and_sustainable_urban_form
https://www.researchgate.net/publication/226423712_Ecological_footprints_and_sustainable_urban_form
https://doi.org/10.22131/sepehr.2021.244453
https://sid.ir/paper/169566/fa

VYl (V)F c6 ke (R952 0] doliliad e

Nancy E. Mclintyre, K. Knowles-Yanez, and D. Hope. (2017). Urban Ecology as an Interdisciplinary Field:
Difference in yhe use of “Urban” Between the Social and Natural Sciences, Journal of Urban Ecosystems. No
4. Pp. 5-24.

Poumohammadi, Mohammad Reza, Jamali, Firouz, Asghari Zamani, Akbar (2018), Evaluation and prediction of
spatial-physical expansion of Iranian cities, a case study of Zanjan city, Geographical Research, Number 63,
Spring 2018, pp. 29-46. [In Persian] https://www.sid.ir/paper/5586/14

Rohina, Ayat, Ahmadi, Hassan, Moeini, Abolfazl, Shahrivar, Abdul (2020), Suitable areas for the construction of
underground dams using Boolean logic and AHP method in the Imamzadeh Jafar Gachsaran watershed,
Watershed Research  Quarterly, Volume 33, Number 4, Winter 2020. [In Persian]

https://wmrj.areeo.ac.ir/article 121795.html

Rostami, Rahimeh, Bagheri, Milad, Organi, Meysam, Hasanvand, Mostafa (2019), Evaluation of potential and
optimal growth pattern of Tabriz city based on the use of neural networks, Human Geography Research,
Volume 51, Number 3, Fall 2019. [In Persian] 10.22059/jhgr.2019.275737.1007860

Shahabi, Haiman; Niazi, Chia (2019); Investigating effective factors in locating rescue stations on the Saqgez-
Sanandaj road using a combined weighted line model, Geomatics 88 Conference, Tehran. [In Persian]
https://www.sid.ir/paper/463396/fa

Shakui, Hossein (1994); New perspectives in urban geography, Samt Publications; 568. [In Persian]

Shi'a, Ismail (2010); An introduction to urban planning principles, University of Science and Technology
Publications; 240. [In Persian]

Sudhira, H.S; Ramachandra, T.V (2017). Characterising Urban Sprawl from Remote Sensing Data and Using
Landscape Metrics; 10th International Conference on Computers in Urban Planning and Urban Management,
Iguassu Falls, PR Brazil, July 11-13.
https://www.researchgate.net/publication/237590571_Characterising_urban_sprawl_from remote_sensing_d
ata_and_using_landscape_metrics

Tolga, E., Demircan, L., Kahraman, C.2015. Operating system selection using fuzzy replacement analysis and
analytic hierarchy process, Journal Production economics. No 97. Vol 97, Issue 1, 18 July, PP 89-117.
https://www.researchgate.net/publication/223395472_Operating_system_selection_using_fuzzy replacement

analysis_and_analytic_hierarchy process

Williams, Cathy; Elzabeth Burton; Mike Jenkins (2020); Achieving Sustainable Urban Form (Sustainability and
Transportation); Translated by Vara Moradi Masih; Urban Processing and Planning Company; Tehran. [In

Persian]
Yu, C. (2012). A GP-AHP method for solving group decision-making fuzzy AHP problems, Journal of Computer
& Operation Research. No 29, Issue 14, December, PP 1969-2012

https://www.researchgate.net/publication/220306350 Use of fuzzy AHP for evaluating the benefits of i
nformation-sharing_decisions_in_a_supply chain



https://doi.org/10.22059/jhgr.2019.275737.1007860

