WA e o) oyl cemojil oy58 « lamea pole aslilad

YY-AA

SR drwgi g iy lg8 byl )0 (K998T slaasles
(O 145 RO (83590 (o 22)

T 63l 48 015 5 9 " pgusie o 'L zluw Loy

Ol eyl 5 ¢ i S olEiils o dre pgle 0aSidghy e >k g (g3 ,a0l g 09,5
Ol ol el s oKl ¢ s golie caSiisls (i slamdl g (o i cwdige 09,5 T

Ol (ols ol s ol ey jlasme 00Kl (o3 Lo g prie g 532,40l 09,5 T

VNN ol )b RAARS AR PR b

18090 (o) SR drwgi g oy Gle (bl 5o (So3gdsST laaled NYAF. GO0 )8 .5 g oS )8 peuste e by biglew
YV-AA OB, s pole aolidlad ()05 ;0008

9oy ol g el Gl o 5o Comez Bllas oy 25 5] Gl (8 e b e 0 25 (Sl SSL G518 b i dae g allu
ilize golan )0 (s bz SGlPu Son cage W pd Djge b s (S5dsST )L @ Az e ST S ed dnmys
(§9 5 s GRS s 3 (390 55 Ol oz 5L g A Axgi S e ol plne azl 0k sals (e 5 (e (o)
2 @l s o 5 @ e nl )3 i Censd pA Sl WS o 5 e e SIS S )3 | drg ol ganlgFid o5
Sy banzes (63 )20l lp (rilin S 5 (6 Kh ln (orlie Jool) (S 30ed s Glg8 (b5l T (S3sST slaaules el

2550l B 0

S S e 50 (6 el atejl (6 b Axwgs Bl (2l (55l 50 cnlite (So5lsST slaayles (i3l a5 Ll 1 il g g Slge
b o,bmesizr (65 moonal (09 665,54 (nlple ol (G5 g (o5 Az slajlne ulul p ilizie Slagmass I goieo e 9
G yeS ol Janzma oS> S15 Coadad pac g pladl K0 (sam 5l g il §ymme Guizd )l o oLl e Sledlb] dilelus 1 (5,50 00
G s 35 e § 53,4565 10 35750 plaal b dglso gl 636 Blate 5l b o o 0 S mrand oLl clacislid (o, 55Labi 5

D9 4185 050 Gl 5 BN Slalllas adlais )o 3odos ()l

S 050 o jles Ao ST g paass il wasl sy Sledb! 5l oolarul b e yoy0 5l o Beios ol jo ey g b
L Sl sloa¥ o518 glaio 5 o laesi Jdow 5l oolatul b G ol SLdlse SleMbl ailolus ;o 0ols oKLy o)ls 5 oluliss

D (655 pweeas ARC GIS 10.1 15810 5 10 (631 5 cpdgr Blaie 99 ;2 3ub Loles g oS 5 o2 b (8o ST 5l e el 0

Bl Anngi Glp (comlio digy Buizd opl jo a5 0500 (S59IeST Slaaled 4 axgi b o oo i Baiod (pl gl 1(g S AR

= Corresponding Author. E-mail Address: r_sayahnia@sbu.ac.ir



s Amagi 5 0y (g5 )l o (o3alsST slaasle

o Ll B (5 SN

SO3IsST Olg ol s Blate woylmaniz il (5 s drmgi 1 gualS sLo]lg

) Grmb pliz 05950l 090 Caxno 51 (S5 (lgre s
Slereas |, ol as cowl ools 1,3 093 (oDl s
0,5 0 09> Blaal 4 o, Gl ladewy
le g bee Sl ondd el Hlsl )l oy
By gl S e g Dyad g (b
ity g Jow il madb FH50 sloasasld
.(Alberti, 2008) &l
Arngi ymy o0 SQ 5l (orale Lo g (e o
Rl R e ;00 o 5l g Sl 640

30 o) cu 5 g bl eolaiwl &jge jo aS Coul

WS loazog B b S ohlee 516 b
S50 rlpl e ndy O o Sl o
Siyaalip g 4ol bolen o 5l oolawl a5 s )ls
Graaabipy g codlad g4 ;2 squ I3l L0l
A :Y}.o.&.‘o Oy 5l el eolaiwl ¢ caw,0ls
A bees (GYsb oy Soln ) 0 S5
A 28 5h ael o o )law 5l slosly o aS was o
Gy bazme 0y byl S B BB ax slaailin]
St drwgl slaz b s (o e L S50
e Ol 4 alBdS slaans o le,elS
Sy BSosba g Geeje il dbn parass
gl Ol i Cedle g SO5slsST Coenl
el 00l Jodun (6 00eS
OsledSs 5 akle o s 4 ol b
o 51 a8 sk 35 1y e dnmst 5 J525 S e
Slie b Sy S0 5l g easlAS e 5l )8
A 59; S Sewl ool oo B WS S 4y (S

u_:‘).:‘ QT ).f.aé 9y QSlﬁ S| 4\.2...»9.’ )‘ J.»al} ol_é)

o

CVRY-T

Oy 04 Db Ay o axbdS e 00 b
355555 ol ol Jle 51 (S 6,8 55 50
Alberti et al., ) casl ooy (Gudi el b S
Ko ams )0 e adlge  iodiyed (2003
(Picket et al., 2011) cesl Sl oo ipmn)pms
S5 el 50 e 05 Sz 5l (oo (955
Gl selee PV AVl (6,05 sblie § oS e
vY-¥+. JWs b .(Sotoudeh, 2010) u&,ls Coxex
0,5 widles Sais e 0l jo yai o, Lle O 4y SGo 3
anlgs zals oliwg, Curex sail Jlo YO ,0 4
a Bl ooz ol a5 Cwbie Glay ol g cll
Sz oy (UN, 2007) 5gs slsz (5,08 3blio
Wgy VOO Jlo 51 g 55 Lo j9d8 50 (el e
sk @ T 053 4 Gl len ol
YA & 555 ogebos VOIA 51055 (650d Conoz
Lo 5o 585 eekes YEIANYED Jlo ,o i eukes
Gl 0dpny VYA Jlos o 485 oygeke FA/Y 5 VYV
Y. b o (Statistical Center of Iran, 2008)
S O g Sl ol plp VT e 2 L
Sz o, VE 51 i 60N Y YO JLo B ool
Ay ol (UN, 2007) 040 sumles piis o oyl
Gloasls o Jols b ole et el Lol
SloaSed 5 ad) ol (b slagsl 5 60
Ll plcawl (So59lsS
Gl Cwdlw 5 CuaS o
dinsly il 4 5 e 095 Sl oS Wigd (S5 55055
.(Sotoudeh, 2010) ol

Slaasd p sd

9o g Al

490 Olaiz 4 (6 18 5g, A5 (6992 ge oyl

AP e Vojlos (oo 35k 0,90 ¢ s pole anlilad

YA



LS § LS zhow Loy

dMs.J uJ)A&S )ii\b L5'>)J 399 S c\.a....:}}' u))JYLJ

NEYES L 4&...4}3 6‘53‘ ral?u‘ 6‘;: S Cewlizo Qg.d...»

J.JLJ ‘UT )‘ oolazw! 6‘;: 6)J)MLJ)J )‘ uv..a.) sum)
3ol $SjsdsSl el g gl (bl
6‘4&.]4.\441 6}g.)iJL3ﬁ

.(Makhdoum et al., 2002)
Ok 5 Olnl )0 bl arwgi 5 0l 4 azgi L
oS ol ol ploxl s 55 (55l ladllas 5 Sligios
ol sl ool adE (V) Jgoz 5o Wl 5l S p
aSwlcllas sl olsS ol nl s o 5 ool plosl lidss
55,2 D () bome OMSAe e ol Lo
b 50 laseed sl Sans g5 nl 9 5l 6 Kiy
Slp SdsST sleales 5 (g 2Ll 4 Az )
dod ;0 el e drwg S aeln g 605 e
SIS loasls Sl b)) sl g, Slidss ol
g ojlilivl sl e 9 (2 Sl
ol dlie 6l rb bme Jai BB slaaibin]
Sl Sggin b Sb 3,1 H0 a5 (6,500 Sglas .l o, Lso
A5 5550 b gL ool o yo (353 b o B0
Jsol 4 axgi Oladsy Cpl den jo S jsbay ool
GRS Syl o Cum buze Lid> 5 (63505S]
Howard, ) b 4560 asile alisee (sloo,lge3l & jg0as
sk, «(McHarg, 1969) ce. b L ~lb (1902
cJelie (Rees and Wackernagel, 1996) 34551
So59095 T slopiwns 3205 (Newman, 1999) ¢ ol
Wadell, 2000; Alberti et al., 2001, 2003, ) ,o.& L
Jso! 5,5,15 (2008, 2010; Picket et al., 2001, 2011
(Bottequilha and Ahern,  yej,w Sloww (559551
Sp,4eb, o (Forman, 2008) 4.5 sble 2002)
5 zrae (Makhdoum et al., 2002) ‘yoo) s iolel
Canb 5 i Wgn calitre §,b 4 U el ool o

39 18

30 asbiy o g 0050l drwgi Hil ,0 A cunl o5
ol e (Sayahnia, 2011) oS oo 590 oo
Ol BN 5o ol alive s ey asil 3o
Sl pe 4 azsl pae Sl a28)F 15 azgl 550
poe el b bie b cologladl b
5 005 B ns L b elsdee 6,500
5 anl,l asle i b sl jo Sl
ol dmwgd 5wy anlB ey elS by
el ol IS

Sl S Amwg 9 Ak, aS Ll
sor 5l 6 Xin slp e Sl piboles]
3 Olpr Blpe Olpss g OMane ()l
5 25 e S23elsS anlyd g o Sles 5 ,lle
b Lams b el plad! Lms 0,5 Sinles
Sk sl placalw 5 lae g Jgol Conl 05
S5 58 Az e 300 Hoed (59085

0t gudlS- olad aswgl slaaslipy o
Sl Gl el e Su5slsST 6ol 4y az g
Ao ol (DS 0ly g drwgl Ll Gloyes 0 SV
2Ll il 5 niest e jl orems S5
5 SislsS lagee; alex 5l Loyl Jaddl
g w3 oe JSI il 9 00,5 ©da ) jslne JSm
O,la5 o adlhie Slnjfel s LU
ol oleie 4 ol 5 545 (Gharakhlou, 2009)
wall ;2] ams wiz )0 ;988 0 WS (055 )

(Ghafari et al., 2010) cowl 03¢ gloasslsd b,

5 OIS S oS Ay 9 Pl NS
5 glasgarme oasly az 8100 (g59el ot 5
Sl ol 5 slaizl-golaidl (5o b Jolge
-l OISl 5 Bl 51 6ol dniz 5w J
Ol csreb Gy bzme )l din
500l an sleeslarul gl (sogame (Su5eleS |

Sl Ol S L conb blase S

WWAF e Vojlos (oo 35k 0,90 ¢ s pole anlilad

va



s Amagi 5 0y (g5 )l o (o3alsST slaasle

G ol 5o Sl @b - Jguar
Table 1. Literature review of research.

iz 50 430550 (sl lro i (lghe iz Jlw Pt
Selected Research Criteria Research Title Year Researcher(s)
b ()0l mlis gl ) Led (539098 90555 snnds £lis | . ..
. . Slp ol el (Rl Sl e 5 Sils Sl
—oolaidl arwgi o 3] (6,18 (laailsog, 5 s9> 2008
GIS\RS 5l solazd b (5 s dnsss Dong, J. et al.

(Caro gu.hT ol) mb\.‘y)él&q‘
((Sxo d.loL.a )'l alold ‘L:oa'.f;;J}S.m )‘l alold ceus g&L&.’U‘

Ly i ol o
5 US> > el i Al ¢ Lol (sloools ) alols S oy T )

OHSer 5 Sk g

< Jeloss oll (5 0 (53240l 2008
Slows £33 (390951 (Siwg « So590951 Lol 3blio sis Sun, X. et al.
. o)
SRR
(S clodasein 5 o) ST (Lose y5)l) canldl gloosls . clo Ls
¢ ST o e ) s ) S sl 2007 OhlSes 5 S Loy
(e ) S S 9295 slwesls Ritung, S. etal.
L. . < pen se e . . e .. OlKen g 00 gt
lad Gl e 5 63 L3sa (s el Jelo sl 63l gas 2010
s e e Sotoudeh, A.
e S 5o ) e Slo
3 ) ol ol )| gl 5800ma s 2 Sl s 090 8l e Bl hlSe ot fSan s fSe
SIS g,008 (S 0l85g,8 5 (5,4 GIS ;I solazl b wilowy Matkan, A.A. et al.
e . . - G . 9 Gdiy . .
S (LS by () bl Sels 0 (S o o ST 9 IR
e et eymo; colile o5l 25 42l 50 (e 6 pdy o] 2010 Shamsipour, AA.
PO e AHP 5 55 somaiab s, b o lé and Shekhi, M.
- S _‘:' l LQAJ_‘LQJ' " . AJ_‘. > - .
gy wled grmb Sle ailad (6 pdyca] ailas » Sl e 2011 l“CL““
Gt axwgs Sl 2bs,l g5l Joe Sayahnia, R.
Location With Respect to the Country Location With Respect to the Province
~400000 0 400000 800000 1200000 1600000 2000000 440000 470000 500000 530000 560000 590000 620000 650000 680000
'+’L+++++++'§
1 i da LA A - :
. + o o+ .
1 b I —%
1 + o+ ot
R + =

E +

i A -g ok e o e o He e o i -g

Satellite Imagery of the Region of Study

500000 525000 550000 575000

3950000

3925000

3900000

ul.».u‘ 9 )9.&5 J° °~\-':“5W))-! ailio uo.'ﬁ,-o —\J&w
Fig .1- Location of the study area within the country and the province

AP e Vojlos (oo 35k 0,90 ¢ s pole anlilad
A



LS § LS zhow Loy

g al> e aw o 8o STl eolal Lo iegh
3 o 5l e Ve swlin )5 ol 5l saiee e
A 050 Loyl Cuenl oo (GG9lsST 09>
(Y JS8) ol asiee
3950 (sl sl 5l e, Slids s jo
SS9 sldae
Ji3 Jgaz ;0 a8 0l 4z )5 0,40 (Makhdoum, 2002)

oabal| aaey ool o
o 4 gandab A e 0.2 Jaux) sl oulds aod>
Syse 53 456 5k b ax i (63 9 (rlg) (late o
S G Gl ) At oS & Jla,gsl
L ool wlys 5l mls g9 4 azg b g gonaid
oy AIC GIS Jl3dla 5 5o (6 S el sl (2238

(Y Jguz) ol aid )8

Bl o ke 651 Slles o a8, Sa mlys

1 x<a
F(x) = {x_xmin/x
0 x>hb

Ls*-")-g‘ é'.’l";

F(x) = {Xmax — x/x

1{ x>a
x<b

0
ey Gl 5l & el gl aleye o
g yeiSl Cuenl ol Jloel b SAllEe SleMb]
SRl )3 xS reeal 558 5 (g Blate (lsd 3k
ail aw (s shie )5 28,5 el ARC GIS 10.1
cslial 5 (7 D) calin L o) oY) sl
B Bhie yo (Jy conl ot 438 5 Sl 5o (F 3IS)
a8 3 15 5 we S wygas 4z s 4 axg b
Jsep @ a2g b curd Jlool Slwlre als )0 ol
el 48,5 alonil S IS
A; = ZiwiX;;
ol cimo cale, b pll a3 8 5Ll o] jo a8

g, 9 390

5 O b Baios (pl o (Slalllas e3gaze
g 1o yS Ol e sk e Sl ol >
Job az 0 OV B0 5 Jlods o, a0 YELYO o
Al 55 e 55 5 30 sloals Jlbaor 3 5y
el 5l Gl gaids 4 vgame Jlod 5l ol Lol
2 &ly sloogS 1) b (30 i g (Bpd slaad
5 29 lagme) 5 lBCadd AiiS oo iy o Ceond
5 Cgfer She 5l ggiie lpefnS (o) gtz
SByee 5 Wi 500 L SdSn) ol B cllls
S g (Slllas adbie Cuadae e 05 dg0>
2525 5 (V) o)lad ISS 30 295 4 ()05 4D (b
o e oyl

Gt Sy Claczl o) (Ol s m>
G| é’)“)’““?l‘s HANFPY wJ.S Caxw 94.36‘0».4..5" $
W55, b 5,0 Slelis o ygs Jlosd jael dbg> 45
21 s0 09, B ol (252 Jlyen sloaigy 539,21
5 b 5l 50 ohisar o] ol )5 5 485
sl b wascbl> gblea 0g>g 4 azgi b (B,
wbli> sl daorecan ) glbag ple 5 e
ol bla> Boes

Ol orr Ghgy 3 605~ (Slnngs Guios 55
Lilyd 4 azg L) Golite slojlae (oliime a5 0l
arsgi 599551 (G &l (gl (g S0 g e
aod 05 cnlple ooy [ 4y plebid s
5 Ol (e (Sbi)l slp eadolulis sla e
Sl o )las 51 (29,5 b aSly e o8 25 Sl

).) 9 GAAJU u...:\o 9 é:L;do 390 )l oél.b.’w‘ l)
il Coeal cuyo g layesSl (il S5 ol

ol yo 0550 (6la,giSB poad 1 ey 0l et

WWAF e Vojlos (oo 35k 0,90 ¢ s pole anlilad

AN



s Amagi 5 0y (g5 )l o (o3alsST slaasle

Problem Statement

\ 4

A 4

Defining of
Ecological

Paradigm for Urban

Development

v

A 4

Natural Threats
Terrain Factors
Soil & Erosion
Drinking Water
Resources

Habitat &
Preserved Areas
Farmlands &
Gardens

Forest & Orchards
Wetlands & Lakes
Plant Cover
Hydrology

4

Fuzzy Logic

Defining of
Objectives
Vulnerability 4
Natural Heritage
Ecological Y
Connectivity Determining the <«
Conceptual
Model
7
Data &_Informatlon Data Pre-processing
Collection
Making Geo-database 7
&Standardization
Geo-referencing of v
Data
Classification of Data Calculating Weights
Layers using the
Land-use and Land cover Delphi Technique
Detection using Satellite
imagery l
Decision Logic in
Overlaying of
h < | Data Lavers
Boleyn Logic 7
£2
Union P Determining the Integration
h Function
Intersect
Identity v
Clip Attribute Analysis
&ldentifying
Merge theSuitable Reaion
Buffer
distance v
7 Land Suitability &

Capability Evaluation <

i olowil ol o -¥ U5
Fig .2- Research workflow

AP e Vojlos (oo 35k 0,90 ¢ s pole anlilad
AY



LS § LS zhow Loy

Land
Suitability
Index
I
[ I |
Ecological Natural Vulnerability
Connectivity Heritage
0.156 210378 0.468
Hydrology Plant Cover | | ~: Natural
0.078 0.078 Climate 0.078 Hazard0.078
Farmlands Terrain Factor
< & Gardens |}
0.038 0.118+ 0.068
Habitat & Soil
—  Preserved — & Erosion
Avreas 0.088 0.048+0.048
| | Wetlands | | Drinking Water
&Lakes 0.058 Resources 0.118
Forests &
— Rangelands
0.058
— Bedrock 0.058

SO ST 1 it Canodl s b g b ygiST - Y S

e gy 4 Bylre (gudadil -Y Jgue
Table 2. Classified factors with Boolean logic

Fig. 3- Selected factors and their calculated weights using the Delphi technique
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Introduction: According to a World Bank report, the urban growth rate is increasing more than the rate of
population growth throughout the world. Such an urban growth rate may cause environmental crises on
different levels (global, national and local) if there is a failure to consider ecological factors. It is obvious that
development of metropolises such as Tehran is also impossible without considering some master plan which
defines the appropriate urban development planes based on ecological criteria.

Materials and methods: It seems that land suitability indicators based on ecological criteria may provide a
suitable basis for urban planning purposes in order to identify a better solution and prevent environmental crisis.
Multi-criteria assessment is required to find the suitable ecological criteria for evaluating urban development
potential, therefore a multi-criteria decision making approach using GIS techniques was employed during present
research to find appropriate ecological criteria. Besides that and due to inherent uncertainty governing the decision
making process as well as the incompatibility of different judgments made by various decision makers, we were
encouraged to use fuzzy logic to eliminate ambiguity of decisions in this research.

Results and discussion: During the present study the necessary factors were extracted through a literature
review and the Delphi Technique, and were entered into a GIS database. Information layers were combined
using weights derived from Delphi Techniques and the ultimate decision was made based on the two Boolean
and Fuzzy Logic using ARC GIS 10.1.

Conclusion: Final results revealed that there is no more room for horizontal development in the City of Tehran.
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