\Yq. ul:.w.vU Lr_@_l. a)l».:a e Jl
WAV oy = YTAG/VYE ssl

V4T e

q A.Ek.:.a‘_;.:)}a asJlas) U?}ﬁ‘ﬁ): ‘5]@.35 OSL...A ‘_;ﬁ:kg:gﬁwi ‘ﬁl.u'ﬂ

(O ol 4

#0l,—l Ol g e S _iils (s S e S :J‘ol ;;ljcj_% AT
Ol Dby Ol 3 ol 2ils (g et (el 5 Ldl i Skl isfgin o o

Y R PO WP GOV S FYP | PSSV W [N 1 L wal J .

0 S>

ST 0as 5 Glbl s s JoS i 85 15 dauly & 0Ll e sla g 51 (S Olse 4 06
ol 15 el & Lo Gl ol il ol Sl 5 515 Sl e 2V S
adlaie Ol a5 O, (Sula 68 & adlaie ogn il a5 Ll Ol (6 e Dls o S S e
e Sl w5 Lol (sosler SLeMbl Lo 5 s 5 Gadod B b bl anlllas 35
Sledbl s 3,00 e sl ¢~ 5 TOPSIS Fuzzy Joe 3l 6,80 b s Sedbl oL
oS el cdS (lab sl Olastle Ca s Sletle wlas slasbas 3l o g o
DB esliad 55 s planil ol o SHL s Slantle (6,551 5 Criss 5 s 28 5l (onar
TOPSIS  Jue LS sl 2ln 55 OLg (ol ped @ ailain 035 plicaul 51 Sl alol> s i S
sl andlas 5y 40 dilaio u5ﬂ;\i%”rj b s Fuzzy

TOPSIS Fuzzy Jde (g5 556 Ol g8 (o> g 4 adkate (a5 ‘éﬂjiwi 1SS slasily

e-mail: farajzam@modares.ac.ir CRAYAVIFNYE 1 g S 0y $*



\Y4. Q\:...JU ;r.ga' o)l.o.:: ;f}« Jlw sd‘ﬁ\:zh.'.a‘g 5}4‘3‘ 5\.&_}.&}2 3 Oladlas 4.1:9:

s sl (Kb elal (Sl gloduay &Sk
Slas yome Olge 4 0 55 e el SIS
b Gledis 4 Ol U as S ey ol
S Glpartls ol 5 gl LS LU g
LS Sl a5 s s Sy
3K Olge 4 0L, e 23505 Ol 6 p o]
Sodm 53 e b 5dS Gl el o S ome
Slies s s Jeds 4 OYAS Jle 55 L& VVAVOY
F20 Gl 5 O g 53 s S 5L Sl
Ol & (5555 45 S Ul S cnl clad

G g o 9 Ser] =)
selo bl Gl b (Shoiay Ol 5 435
O 2 me 53 o ls imals oS ol o 3101
S bl 5l SO 5l plican] OF 4 e
asl= ol Ol &) Jlail o)l sen &5 Coil ab
adas 5100 03ls &5 Jaul b 4 Sle o5s 4 ank
A 313 5y s AL el b sdane LS s
R 5 e LSS Ol 4 O
et il e o Mo 555 (sla e
Gl 5 0l w3l Jlad S i (g5, 48
L (s S iS Ol e Sl clé b
5 Ad dal e el pe e W35 L OLE s Ol
e S slangy ool s Sl 4 5 L
L s U3 i cails oy saSS 1 Ol (sl e 4
ool s e ST OIGLL 5 plsn s llas 508
03 4 o2 g b SIL s Sladigy 27 &S G
adlais ol 5L s S 5l 5K 5 208 o

dodde —\
v b -\

Ol o 55 = S e ol (glodo s 55
g8y Ll el Jlos 4 (6 L0 Sl
S s aS el azils o 1) s uds slad s
5ol Jals gl pla s el S nsl
ol ey GleS s sl of 51 b o]
J=lss s e O S Ol a5 0588
Sla )y Cuilos gas CJJ"" sl Ol Vu@\
Olay 338 51 pmes bl & das o 0L s
5 S Sl Jomie b b ol L5
5 e e Oleslw 158 bl ooty S L
Sl S s 53 Ol 55 (6de Yoo T L
S L glaad s sl jo |y cuss 45, Olex
wony 3y baas,y o VL 1SSy 2, 070 (YL
53 eas axiS sl Bl sl 5 335 5l 6 pdiaa]
03 (Gl 3S emen bl sl andls il
el s w03 b e 5 DI sl
.(UNDP, 2004 :12) sl 115

ooy S oy g il L 0Lyl )58
oo slelentle iile bajlu 5 cotlu 51 ol
Cmar  Sboleslo (ol w2 Hllas L
Jiloe o35 b slacdl s et S1 0 55 a3
LVAAS B4 aas o a8 o slaesle 5 S
el 500, ,um)jﬁﬁwf\y,@w
Sla Sl (Rl Bl 5 Comarr e OIS Ls g
— Al sl 3oy (s (o3laBl 5 oo
@R S TR N T U YP
e Lplazm w51 (slae somms Lgd 168 AS s



n (01,85 615 5 & ailate 93,50 asdllan) 335 sl 55 688 oSl 6 lyanl (25!

0 e S e 5 S slaliey) 4ol
el 5 A gas aallae |y Ol ol e 144
ol Sis ylst ey it iy
o glatle s Ry 53 0BT .o sel ] il
153 gl (.M..aj o s

(5 M)l wdige lplalo -

Lo 5 2lle wdige wad glglerlo -

(i) prign et Slgilazstla

055 Syl 2l 4 bsse s 5,4
ol s ol U g sl JICANK L s 2
ORUS slaair 53 08 b il o35
el o Sl sl raen 5 SLT (S
or LS 5 b el e S Gleima
OFA IS0 oo

Slasbne 6,558 4 LOTYAY) (6,815 53250
s 4 GIS 5 AHP 3l aslial U 5 (50 5
St a5 ol 00 et S pdaml s
L oS ol 0L Ll Godow gl o cilantls
(S el et O gl e Jlie ol
5 ol 5 Lglaztle jae Sl o515 wmar
53 e DRI il Ol S slalias
(JeS Sl Aol b gle pane jlaie il fulas
5 e 2o bl s o Dlalad Sl
LS Esl (golpman L Sl g 08 685l
3 5d i (§ ]

a6 hags 53 OYAY) 0L 5 @bl 555
oS Slamde i 5 s len Do
Syl Saal o & iles sy 4SS
S lals  adils nln s Ol ed Shes

' - Japan International Cooperation Agency

S5 s & il () JoS 0 (Sonp 55 5 Sl
el o sl andllan 5, go adlaie Ol 56 4 O
ssba s pledd Ol e a5 L e
3l Jle Gl L &S 058 e el (S
elasil 5 S b 5 S glaesls ¢l (5 SIS
w2l bl Glagians 3 bg e gla Jlos
o Ol coolime L (S el (St
Ar 0 U et Sl Mo 5 L5
oY Gla Salul CuS LS 3 5 03500 SaS 435
Sletr A1 S 3 (bl 2l o

G ksl ¥
GO PE W RNPR i V- NV Ry O SuS eV P Tasel

L g ey ol bl lulis —V-¥-)
sslazul 3550 Slaslae 5 Jbo SGS

iR g g sl Slgd s, AT YY1
A Gl

L ool sl ¥ (Sslal s -¥-y-)

b Dl bl

G 3l g —E-)
LU s eodaie sla o550 5 s s Jlsy U
Sl B s a5 e s el b
LI g S S el 48 S planil 08U S
Wolesls rl_>v_v‘ (Va44Y) s S o5 1, wjf rl;;.ﬂ Ol !
Slgmomie 331 i e Ll Gla s 2 st oS
S el Gl 5w (gl S

Q)L—Mﬂ}. L@_:T&;_w‘ °J‘—.’<JJ§M})LP)) 45))



\Y4. Q\:...JU ;r.ga' e)\n.:: ‘f}"' Jlw sd'ﬁ\:zk'.a‘g 5}4‘3‘ 5\.&_}.&}2 3 Oladlas 4.1:#

Yy

DA s (i 53 (T009) T05 5 Kb
5> Sls ek s iyt Uil sl s sas
Fy—an S 5 GIS wnn s 5 e |y o 555
0 Sl s I 3 sl s 5
s dy ol G Bl S s el (ley ) cans
byl el aal b5 dl Dol m e SL5)
Ik 53 a0 5 e ses 2555l adisn (6553
313 55,18 OF 5l day 5 35

4SS Ol e ook ) Sl el |
Sl (285 5 Sl Cer o3l sl
o ol )l iy s s s g
5 TOPSIS Fuzzy lL&KisS o550l (852 sla gy
adex 5l 5 aoes gladsl b andllas 3 (56 s
e el 45,8 1,5 s 45 3550 5
Aol g ol g Sl Sl S Olse a0
S ooz Lo 4 b e Pl > e
Ol 55) Aol o Jled el 00 T S s
(O DYAY (g5

Wi 3 5 bl g ~0-
SIS r Ganle e 45 5 S OLBI e Ol
Jsate 555 4 ) Glome (125 S Sl (VI ps ake
S Se e L LS Wy, o5 Gise 5 Sl azils
Ll sl e Sl e sless 5 Ll
Ao ol 8 GV Sl Slags s b e

5 Tang and Wen
6 Diang

At Shes s pdycel Ol ol OLES 6T anllas
o s 5 Sl M gl el s Ol
£33 Ale Sl adlie 53 Sl 5 sl S
203 18 sl Cund 5o A5

RISK_UE Jite 35 5l sslizsl L «(\WAA) sl 50|
I35 il 53 1 Ol e (il AHP
d35 Glasbe BTG Culg 5o 5 e s 3led e
23 2 se Sl Sl ealatal by il slgds o
3 Sl Dhlas ol 4 Dhlas e s
el s Oy el elel 5 (ool

el iy 5l eslimal L (YA 813 sl
SAHP 51 6, Se e b5 los ) sl 2L
oo L Ol ) il (5 dionl GIS
s llas £ isleatls 5K Gl sl 5 0350
03 pmos o3liiwl  BLIl a5 Comer ST 5 ol
NG

o s sl e 53 (Vo) (g5l
Jie e Sl (s el it sl
5 atls  comul Cilise gla sl s RISK_UK
sl oL,  RISK UK Juke 3l oslizal b yurs
503 3ad s 1 Ll 53 T S wilee (s
L Zlesls el ol sl g 5l

e i 3 (Y004) 0L 5 FsLsY
Sheslial L Osksb et 6 plicanl lads
53 352 50 sl (5,5 LG L RISK_UE Jus
5 el Dl SLsl e Slhles s s

.b‘ﬁ?—‘.)ﬂ Q).Lw)b J.G.J DL Ls.)l.p,aﬁ.;‘

2 Giovinazzi
3 Liguria
4 Lantada



A (01,85 615 5 & ailate 93,50 asdllan) 335 sl 55 688 oSl 6 lyanl (25!

ShYoree 51805 glaaid 5 bl )

tab 4 0 slaple 3l

330 Jds ey 35,55 Sl Laesls (5l eslal -

¢oslanal

Jice Laosls (6551 e 3l domy oo ol o
il g pincw ! s gl TOPSIS Fuzzy
ol b Geos plamil (S8 aals) s S s ol

Syhe s B8 sk 4 du

uuaﬁ-ujuﬂd.a g’e,u—\/—\
cﬂ)‘ LS}")U M_:.u‘ C_,\_:ﬂ.zs Olala Cwdsd
S)yi@fﬁj()\ﬁjqa\iﬁ;‘aé}bﬁi
‘K.Ll?- Oladlae )\ wuwﬂ) 9 S 6\.&@3‘) =
aid Lol 3IV/YOu ey 51 S0 slaaial -
‘:)j.«is L;)\"ﬁ
e 2055 g aollin LS)}IC—"*}._
5 les B opl el 6l S e las
A 3 5 Bs Oobal (6 ed s muael 5 (o
ol @ asliinn p &l 5 Olelii )8 ol @ axl e
)‘ r‘JSJA J)j.ﬁ DL M QL}W}S ‘G‘)‘ﬁ"}
e b aS Ad anal e el Sl s il
Laslns 40 (o83 O35 40 S andllas 5 go ailais
el P P =1 I PYRGIN| PE R P v D ft.ﬁ\
Lasbns 5 bl by oSibe bl 18
A Jlesl

e3Y¥ 2,Ls TOPSIS Fuzzy Jas LT -V-0-)
9303 15 5 il s g

s okl )50 Slaslas a5 L -T-0-)
€308 gz | it g pdynl Ol

R R T T
31 Sleb b ks edd e OVl 4y Lo &S
shaslpl o b 5l il e ol Ll sle
ol 3 a0ls LT Ogmesl 55 ar ilin sl
A Oyl 5 ke 3 IS w5 Sl b bl

f,")l !, TOPSIS Fuzzy Ji—s —¥-0-\
1315 6 sl s 2 S
Ol g oo oaliiuil 5550 Slaslins 4 a5 L —8-0-)

G gy —\=)

Ol & ols et 4wl (i planil 6l
Saslamar LMl Lo 5 4500 3 S sl
L Sl ol e slgdioy 44 Lok
e gLl e 5 ealinal 5,0 Jis Sl (6 S0 4
T e bl Sl s S5
S G bl e a5 Jl e oS s
g_,dj§

N gl s s s el plonil (gl lS anlllas

Ladie 5 TS bl (S8 ooy 5 5558

D3 eslinal 550 58 plil g a5 Sla 55

¢« Llesls

J=3 5l 5 s ledill S35 8 5w -

Cd b Gzl e g s e

S =20l Gl il S Ol

S (lerlo olab sluss 5 Csasr



¥4 Qt...au ‘("é e)\n.:l Hias Jl ‘6|4:zk_'.a" LSJ«':‘ L;Lau;.h}}; 3 Sldlas Al:u

Y

G SV 510 Jlad 510 5 Y Ghlaly 5558 s
g3 02 2l (Sleas 8 53 YY) 5 s SIA
A sl Sl Ol g ol el & adlate 5 4> 40
| s
YIA 350> 55 =y HLSa VAN caiete Cnn g

VWAO Jlw s ol Cmer 5 0l g Colne Ao s

C)L-Q)Mﬂ‘ M le_é)bﬁ‘ rﬂ )‘ o:Li:_.,J —
ADRISI 5 Arc/GIS « sl or

Excel ;3| ¢ 3l eslazal -

gf:"‘“‘ﬁ}.’, ‘9,«\3 9 83 9doee A=\
LS"‘J.T oLl & Jlad 51 Ol g (gols e 4 adk

)jl—'\:ﬁ.‘ w_..c./\.a.@w)g:ﬁ_w‘ O)j_.ij_ﬂ._.l \NANARY l—’j"‘j"

(DS (VAYA0 sl (55l el 5 (solams

Aeas o Olis |y aadllae 5 50 adlaie Cad g

(o3 0Ll 4 o TS oy o So5 s
Ot s Gt Sl o S 5 et Ol
6l_hdl_rl.:> ‘<¢Lﬂ‘ )ljbl.l °|Jj)_}" J‘J\_:.GDQ‘J\?@...:A

50 S Jeer 8 55 Gt s Bl o3l 5alal

e ] AR 117 ST o A A5 oo 237w A
k rl i i i i - i i

L Ll
i

! P Al g

RS Y R

i .
p S SEEEE ]
gl il 3t B Sl s

eyt s Ej} L d e Big

wbb)ydh}.awy—\ Jﬁ

Sy50 05 L gl ol cuaS s ol bl L il 6,&;@pju°\§4¢>‘ﬁaw-v

(www. cdmha. 1,8 e 51,5 Audg (S e o r:.al.u 5 <yl -\ -Y

org/definitions. hmt). of s x |l b i T

Sosloms b g Platle b Ll sleal&s S



Yo (01,85 615 5 & ailate 93,50 asdllan) 335 sl 55 688 oSl 6 lyanl (25!

53 1y e glaasy S 5 5,05 s 3 1 A4S
Gl ko DLl 5 0313 I3 (S e
O ) ol L Laslrs o5 5 Laslas (555
(0 \YAL
2L o Gamlis o AHP Gy, WL
2345 (sl (S s Slasbre 5 ey S o soe
s slgslas 51 OB ,S aad baaslis (ol
Li e ;8148 gl )8 w5 dual s eslizd
S S Al 0,8 el 0 pd Al | ate
aS el (V) dsds VL= 51 K] o1 Sl
JROVe | S PURNGIU [P U S{ R WO P SO
$8 5w cr &b S 4 o Ll Coeal
Cogme o=l s AL 2l /) SHCR)
WAL oy () 5,5 00 e L 5o b

(VY

S pdoaal (V44Y) e Oloslo iy o b
Slazes b are paie S 0L a2 5l el o jls
S psds ammd 3 Sy 2 e 5o obs
G50 odd Ol 5 cpme S, 5 b mb ooy
DS B (il 05 ho 1 s
. (Houser and Egenning, 1993: 14)( J»S (s » 4

3Ll 5,50 sladie 5 (g A5 Sl —¥-¥
Analytical ) 510 alwdes Jdos T 5 =V -Y-Y
(Hierarchy Process

s s 4 e ek il a3
= e 25 ol S el s sl Ly el
Slasbae L (S el sl ol b ls
03,5 1t g0 ULl ST pl |5 el 8
548 e ol b Sl did O | Wl
S il slajlae 55 L 03 OIS e

I slanls gl p Slea 5 ki - Jyd>

Sade lia (Als oglad) Ol 5
q (Extremely Preferred) == ">uls
v (Very strongly Preferred) 58 > o slls
0 (strongly Preferred) (s ;5 <o sl
A (Moderately Preferred ) = jlkae oS
| (Equally Preferred) ol <o ylke
AsVst Y S Sl i Dl S

(V8 AYAL g )i lo

)‘ )Lg LJ'-'~‘ (:L>u| 6‘/.; LY -’jf:“Lg“ sl 4.3)) Cj;j

Lag 2ols 85w J—d=5 5> AHP Jos

S ol O Lglad (5850 pygio o o3linu
Lags ol i 5 sl el (o550 5 Ko
33 850 ga=b sla LS 5 (Lag,85L0)



\Y4. ¢l:...4ls ‘("é e_)l-o.:t e Jl ‘6|A5.h.'.a‘56,€.:: 6&&&32;@“%4@ A\l

Vot Gl )l SSE 4 gl gl S
Juce 31 eslial U e el s (6 )8 25
IDRIST 1550 » 5 53 b )8 055 5 Coesl AHP
G el il slglantle 5 el cs

Lds (Y gdr) a5 855 et la cpl 53 g )8

oslecl bas )8 (6,85l Laxls ¢l s AHP Ju
LBl Sl Sl atla opl g slp &8 s
ol 0l eslai il 55 e 0dss (V) J.i.ﬂ 534S

S ool Glag S Il e ls ol e ¢l
Arc/GIS 53l £ Sleslaal U aalae 53 5 4 40

et L PP

Ly g SR W 4

Sl B e el g Ml g ) S e R s =y

EPT

at,
(o 2,1 ) 5L s [T
ML B
il [@F
Mirres @

(3,0 e ) 0L (@)

Pl o g el Al A Wt

SN L ar iy e PN S e et e 0 B e
PR a2 Bl o S

PP Y QUET Uy RN

LS [

RN

7N o bl ol g 55 5 b Rked 4 Cod (508 5L 5 Bl sl Y S
(\QY :\\"\’0 ‘LS:".'-J’O.) ‘d}‘} )

Sad o s S o Ol | als phe ax )
4SS e oS [yl ol Coakad pde s
Sl e w3 o)l gar 5 el OB LS aad
2 IVFS" 5 IFS (oS Olssl | fpame 5 aseioe

" Degree of Uncertainty
"2 Interval-value Fuzzy Sets

Y (IFS) $3 56 (536 (slase samn Y=Y
b odsl $ln 8 o5 53U slaas sazes o
aor Loyl ol el sds S slgnig " bl Lo s

Ve ) 4 . -
g C,_U_ﬁa.pr.)‘_pa\_q-ﬁcqj_&q-):axscb

7 Intuitionistic Fuzzy Sets

8 Atanassov

? Degree of Membership

' Degree of Nonmembership



AN (01,85 615 5 & ailate 93,50 asdllan) 335 sl 55 688 oSl 6 lyanl (25!

S o oo sl Jleds) abais ) slaakols Ol e
5 il o ahn SO WS e ekl dai
- Sy aie S T 5l a8 Cslalais Jols
ol 5l gl Lo cpl  TOPSIS (glasl o sgde ]
By Aol o teS sl sl Ol glaag S S
Jledi) bl a1y alols - miy 5 oo Jlosl blas
(Chen and Tsao, 2008: 1411) w_il ails 4w
Wl 13 p s Jde pl Sl 5 Oladl g

eSS b aol el e llas -
R Do ol oS L (S L) Ll
Jlodl s 05 atls S Sl s pmpe A3
S et OF Sl sy e (B0l i 5 ke
gl OF gl e Jlot

(e JToanl L) Jlous! 5l a8 G alsls -
(032 0155 51 (s dlBl oo &) g 0 sl (Sae
o Jeolsd 5l Gllae,dl p ez s 4 b
AYAV (5 i) 338 tplons (VS Jol )
At
TOPSIS Fuzzy Jie —£-Y-Y

2305 ye hles & b e laane 51 65k
ol b e S5 s S Sla e w3l los
-l gladdes Sl sl g bl $58 ol 5
53 TOPSIS Fuzzyc_aal .55 S eslizal o306 5,8
a5 5, Shee 5 Loslins Copnsl oS ool 3550 00l
slsl 5leslinad Lo SUS S s w ey L)
A p L o Blel Gl (g5L8
=l ad> o jidys S sk TOPSIS FuzzyJos
{(Chen and Tsao, 2008: 1416)> 3%

' City Block Distance

(Chen and Tsao, 2008: 451> | o 5gie SS9
. 1411)
s, (Naaly &g 0 X 3 Ao ses 56

:>j“':

(V) bl

A={(xj,uAl(X),vA,(x,-))x,- € X}

radaly cpl s oS
e st g1, ()

L sas pe a3 VA(X)

pn Ll (V) daly X € X e 2l s
s 4> 5 Lo sl s 4 e Ly AL
doiloen (F) )y 5l Cmlad ple a5 (g e
Dy

(Y) akal,

0< 41, (x)+ Va (X,-)Sl

(%)

vl a1, b= )

TOPSIS Joe —¥—Y-Y
F s 5 Solsa ks Ll o TOPSIS® i,
e sk 48 Sl e, dhex 5l S Wl
= ol skl ) 5e o slme L (Slg S erena 3

=z ) - - N >
ol o 1y Laay 5§ Tyl ahai glgds, 3,5

" Techniques for Ordering Preferences based on
Similarity to Ideal Solution

1 Hwang and Yoon

"% Ideal Point



\Y4. Q\:...JU ;r.ga' o)l.o.:: ;f}« Jlw sd‘ﬁ\:zh.'.a‘g 5}4‘3‘ 5\.&_}.&}2 3 Oladlas 4.1:9:

YA

(6)
10, ) 11, [x,)
(0) e,
1, )=, )
(V)
vab)-1- 22, (x)
V)

l—vA(X,-) ,UA(X,-)=7ZA(XJ-)

e 5 ke Jlol Bl pns ~Y—§-Y-Y
ar s b e 5 Sote Jleyl BB s )
el 003 03y 5 S S el S5 Al
O Sl aS e Jos Sose a4 bl
i3 i by e sl SHCA) e o) bl
Ly sl 5l 5 sae 0 S5 N (X)) e
334 (p S <VAi(X)>¢~.J-é& S o
sde Al (ﬂAi(X)Mcxlé ple el e Gl
Sl 3 5b oS edal o 4y 348 53 g 5l S
w3 by e slael 5150 (A ) e Jleds! s
ple 4z, 4 by e slael 5l g sde (S Co peae
Sl 5 33,5 e DLl sde (585 o pae
3 S e (g (X))l pats s

Dyd s oS sel w3 4 3ds 53 S
G5 ol arnloee —T—§-Y-Y

e 5 e Jloy) Bl L a5l 3T Olee alsls
el Kon aholb L w3l alols 51 eslizal L
oslinl L alwls ol IVFS 55, 55 48 osd 00

Szmidt 5 Atanassov L. o el &1, slgds sl

WV P R A .
£ GS el e le il -
\A ~ R A N
¢ LSJ‘»SWLE’JJWJ’L”J"L‘“_
fhe 5 ke JTedl LG 03 S jasiie -
fY.lAA.L,oLé wbua—
E“é:}j 2L dewles —
o5 Aol el nasy S 00 S sy 5 -
sl Eom g pdocanl b bLSSI s a5 iy
S ol a2 el 5 e e 4y S
~ ol a3 Ol A (S5l a4 e
.)Jﬁw%.))j.ﬁm“'
53D S oo 535 e flo il —V-E-Y-Y
(Lajlns 4 a3
el s slaslae 5 s bk Sl plaS o
=9 abs e Olula )8 Ol bl 4 a5 L g G
S— Lo 0 Qﬁ“*—<4v\~_k-gu—ﬁ ool

S i bl [,uA bt (x,-)} 3k
o ool ol sleadl e Sl elas a 5L Gl S
Lol 13 (D)) iomen 50300 SO 5 o
PSSPV I G- WS W P AT S_—

€3 b g0 J‘”l’{,uAi(leVAi(Xj)ﬂ'Ai(Xj)}
LS“L"S)'“ 9 ojl..s )‘ oslaral LJ é‘w}‘ dw c)'b_ U'l‘ Y
UA«‘ JJJS/& wl}w (V)-\jo).la.:b) é;)lé J\ <dj3

TOPSIS FuzzyJieY 5\ J=l,0 |2l 5l 4

sl

' Decision Matrix

'8 Weighted Decision Matrix
1 Point Idea

20 Separation Measures

2! Relative Closeness

*2 Ranking



Y4 (18 ol s & s (53,90 asdllan) 35 pls 55 S s Sbo 6 pdscaml (2L

dwle (A5 A) adaly 50 b 51 68 laalols oS
(Chen and Tsao, 2008: 1414) 5,5 .

L Sser 5wl gLadkols 45 and Kacprzy

‘Jj—":’u—‘ ML}M ‘.X.Syﬂjl.afjo.)?bu s go

(A)akal
mn
1 2 . 2 " 271
S = {EZ [li'u-“!-“f'f-"-'.'} — e WH lj * (&-“!-“f'lr.-’-'.'} - V.-.'-“f'lr.x.'}:] T (ﬁ“{! W I:X-':I B ﬁ.q"w:"'.'.":] ]}:
i=1
(Q)akal
5:_.5'5 = {i E:=_ ['::_HA,_r_i-i:‘g-_, Y r_-;‘rl‘:"{.. _]::" + '::1!::[:*,'{.'{- Y :1,(‘,‘,.. _:,}‘ + {"TAL "-.r}t_,:l — H-,a' :If‘]}i

sarla)obastle S 6 pdboanl S :Ci*
el (S35

Cin (3,85 4kl :Si*

e O ol :Si,

ol 43 Lo 20 astli e —0-8-Y-Y

N T P
5 e gt 5 (C S v
Gl yd Slp S Dobe 45 e 03] s
sladsly calies Ol s s plastla WT Ol 50
35 il slgas 1 Llatle b (Il
G5 ol L3 4 Ol B eals 15 b5l s e
3OS ol Sl eostls  Lglost L Slalls s
g g eslizad (V)i

(V) )alas

(Milutinovic and Trendafiloski,2003: 28)

@‘)@‘JJ‘\S

T Cﬁu‘ L;LSJA .,\;-\j wLﬂ‘ » 4.3)3) IRV |

e G Aol (G5 S) daly ul 53 S
e s siias SL8 (X)) e
5 ey pls s Sl (1, (X))
S s o OLES |5 Cgala pts jan s (ﬂAi(x)>
S ool 5 55U eall Sl 250 4 0
e s (U WK P 5 5
) (VA*'W(X,-)>
e el pae el (WD

9

5 5 /':crl c 4

sy WX 5 e Tl i3k 4 2
5 e e iy () WY D e
e a o mlad e pald (7Z'A*'W(Xj)>
s e JTol 33 4 b
e P el dlee -8 -Y-Y

m el Sl Gl 53 8 (S5 el
() el G b slecl g g (Sl S (5 s
555 o diloes

(V0) ahal

_ 5 .
Co = 5, +5; (Chen and Tsao, 2008: 1416)

L

419.3‘)&‘)345



\Y4. Q\:...JU ;r.ga' e)\n..’i: ‘f}"' Jlw gd'ﬁ\:zk'.a‘g 5}4‘3‘ L;\A_}A}k 3 Oladlas Al:u

IP5 - 03 O ol et & ailane SLos s Lol IS 6 dioaad i \/ |

=03 edd Ol e ulal 5 aS 58 0 atls 3y g dealee (1)) ddaly 3 b 51 aS (s

bl eslanal 5,50 lajlns 5 5 bajlns 4 20

(Mdsdzr 53 0 mls 5 a5 5 plowil Slalid S L 13t & adlais Sles gyl o3 ¥
Wl o el Ol TOPSIS Fuzzy Jus 31 esliul b 0l ,¢

53 ok 0l (6 Gl 1 ASE L )

L;ﬁ.l_;;.,.:_wf b3, 4 TOPSIS Fuzzy Jas 550

03liil 3590 Slaslan (51 (528 95 05 ) (S 8va8 aw 5l a5 Juol e Y g

() | wala) | walx) | uk () | uz () == A
+\ve v A oY) oY oY) W:L;_.,;L;\!)_,U
S &
Y70 .00 + 4 \Y0 g0 + Y0 Sl (s canle
AR CAYVAA VoY < AVAY cavoy S
CAA © A0 ce0 ORE# ceo e 4l kS
CATA BTA RN .08 AR Sl
et +44YVo vaeeYo cAY0 v Y0 BICE Ly
oY + QA0 ceny Iy oY Sl s
LYY +AVYo voeto .00 .20 Sl sS85 sl
ey +41Yo vaeto “Vo <o LG ks
CATA < q0vVe cvAYO +A4Yo CAYO LBl
caYVVo C ALY +.)4Yo ooV +.0)4Yo JLaye )
SRYNN CAY 09y A 09y Jl Yo e
Olezsle Codd
CARRY: A CRARNY AR CARVY Jlate Yo
ARR Lvavs AT LYYV LT dlo g 3l i
+.Veo + AoYo <AYe CAEYVY CAYe Y
SRRV tAto +.+4vo +.)400 +.+4vo 0 st SV oleb sl
AN CAYVO CALO +.ved CALO RSP
LR A + ATy R CY% oY VS
+2V40 +A0NO o9 SRR 2\ 9 L s Conasr oS13
AR +.va) A DAREY ARV b




(18 ol s & s (53,90 asdllan) 35 pls 55 S s Sbo 6 pdscaml (2L

ealaul 5,46 (5\’“)['2’”‘ ‘5|J.3 ‘5‘,.,&.9‘9: e}lf J‘ ‘5‘,.».&.94.«0}\.3 4..wal>r.o J'| yb%—" J‘gb a0l

DARASS L VEYT AF23 +Yovie AF23 Ly
Y VVor s ATV LYean ATV S Sk 3 6,80 3 Cunss
AR ] v VVoo CAYE + YYVo CAYE 3 &n
LAY +AYEO c0ay +voeo c0ay s Sl
A +4rYo cott covo cott P I RC.
A +AY0 N §3 ca0 N §3 s )
B 3 (“:}LAA C}J
Y v A oYy CAVAY Cavoy ool ol
EAR .00 ceYo UAEE3 ce07 S eIl
Y CAYYA v VoY v0d e sl
sl 3,40 L;UBJL;AA du 9 S J|eJ.J Ll —v J)J.?
i | -
.“AL-l[Lx_i'J FAL-{-I_{,:I '-'?AL'ILI_;'} Jlel blis L Las
AR Ve LAY AT
@Lm
v YE v 48 voegd A
A C VY AT AT
Olale Cweds
v 14Y0 YA + o TVWVo A
+.04vo vAL0 LV AT
Slab sl
CAYO + A0T\YO v V00 AT
CAA 2R A AT
oy +4YY IFAY A
CavoY CAYA ALY A*
Al LS
AR + 481 YA A-
vany v .00 ALY AT
Sl Cf
va\Yo A A0 AT
CrAYO + 40YV0 v YA F:
S8 85l
Cee Yo + 40TVo A A
voaeYoY +4Vvo v\VYo AT
Sk 5 6,58 anss
Yy + AAAQ AL A




\Y4. Q\:...JU ;r.ga' e)\.w.’-'a ‘f}"' Jlw gd'ﬁ\:zk'.a‘g 5}4‘3‘ L;\A_;LA}}; 3 Oladlas Al:u

Y

- it 4S (Ll S 13 b ste (g pdocanl auls
w35 O 5 G5 s B Jled gla
it o 3 EYYY LY 4 U oS s als
o3 YONAY 5y e Loli 1y oSl ol sltes
Sl sl el ls s 1 il Sl
o 5 Ot s adlie gt e S bl
4S it (§ il 05,5 ol 53 o8558 50
b oSle ol SIAsS o 2 dsys 14/08 L Yol
53 e adle Glglantl Aoy /L gl e el
o=l Ll D13 oS (6 dyal als
] aibrie 48 T s o oS ol Il

SV b gte 5 baw e (g 00

5 cmite ol T LS () Jsd eslizad b e

SLasbas Gl O it 48 Ly o end e
aalsl 53 3 e odalive (F)J s 53 ealinl 350
L e 5 oo dloy] Bl b bayl 3T Ol alsls
ol 4S5 e alous (4 5 A) glaadaly Sl oslinad
TOPSIS Fuzzy Jus o lex a0 gl >l al> o
sl pdiS Olo S v el e (o
5 Sl il 53 e Shee S s
5l il o TOPSIS Fuzzy Jua ey > e
20l a8 s i e ales (V0)akaly G2 b
el 4l (F) S5 50 5 g salie (£)d 50
She oo s e o0 0L dol> (6 5

53 acibs clgbatla dew s VY &S ol 0 )

30 Gl Joe 53 Qailate (g b (Sl SIS (6l ol (OUT 55 —E Jutr

ailets Gl s Y el I3 e ) el :
m ] 4als } :
s sldas s sl A sl €D 0k Sk
oleztl Olezs L Olezs L
Al oS Sk Sk
/4 M AN YA YV o TARY] oS S rlyoenl
Aran Y 04AA ARVAL) WA ATARY 414V VYA Lo 20 (6 pdocal
Yo/ay oy Y4/04 Yoy WY YYVY SU=A SR |
/0 Y . o Y A =) by et g pdiaaad




v (18 ol s & s (53,90 asdllan) 35 pls 55 S s Sbo 6 pdscaml (2L

4 ki g b Sl (IS (5 gl Y S

ol Ol s s laastla ds s 0V/0 Y (YasU
Q478 widaie 3 48 U5, e 13 SS 5 Lko e
dos 0 s pd e Jeld 1 adkie Sl ws s
325U e el Sl s 5 adlan Sl
Nl 3 55 S0 A sl 53 g o 315
lolaztlw o3 YO/8) YamU 53 5 Ao ys £V/AQ
4SS e IS e el Dl
b g Joli ) ailae Slas dsys VA ailate
Lo 3 10/ 5 am b Sl 51 oy 0/0F 55
Ao ys Y0 ilaie |S 53 oS Yarb Sl |
S VR LS PP - SV VL UC I It
Sloleslo Ao s /0 VL ioman (Ll 0 CEU 93

S Y S ] Sl 5 el

slodd oo adils Gaobw Sbisl Sl e

55 lest b 3,15 ol Olipe OF s 45 (Cilisia
il glgas S gl el il slgas
el (V1) kel Sheosd oo oy 2 Sloas b
4 ailis Glglantlo 4 o35l gl 453 5 03500
Sy IS e AV N Duld an 3 Ol ls el
53 LS ol Sl ol gl S s S 515 bl
OF 5 Sl Jsdr s 2355 g0 odalie (0)J 5
Loys EMA0 Nl js JB 6T ud js oS el
Sl po e la dmy3 0Y/00 YU s
a3 4SS e 1SS 5 e el
03 b g Jols |y aibie (S o3 Vot

LIS RSV EA/AQ c\H}-U)bL;SUJanﬁ)t_M



Y4 Q\:...JU ;r.ga' e)\.w.’-'a e Jl ‘6'@.56}4'3‘ L;\A_;A}}l:‘g@ulhﬂdqu \g3

3B el ko 55 Aailate (6,48 Sl @ 03,15 ol (5L &35 —0 g

SE oA Gl SE oV sl SE N sl
CJL?:)J Loy Sldas
, 4=l
Sl Sl sl s Olass b Ol
Loy Loy Loy
Ol Ol OleLw
LY/AQ q0YA EA/AQ VoV e ¢A/40 Vyoiv =)
0/+Y \ QY o/ \Y V=Y EA/Q0 KRN VaU
/Y A Yl e
Yo/¢) VAV [AVAR Yyeva 0V/+0 AREVA =)
VoA YYag oY h V=Y 0YV/+0 VY LAY YaU
/ot \ Y i
Yoo YV\VeA Voo Y\VeA Yoo YYVeA Yoo Voo ARRZVA § o
aile Ol Sl Sles g b BLS I 05 sladls S oS —8

Co s o g 5 Ol Hlad; 5l WSl 5 s
sbe s ol aS | ol aibis O L
sol b Olasla s ek J ol (gl =]
53 3015 (S Ol g e 05 5 O S
Lyl o L eslaal )50 ladie aol i »
534S sl asly B 5hw aadlas 5 40 dilais
o=l O e e Sl s ol el G
la o 3 Ll 5 ol 0l w3 S B3 53 5550
5L, sl V84T IS 45 law g5 a5 oS
503 ye o3linal O, g sl 5 0 dd g Jmie
Ol Js et 4 iols 513 555 S sl 1
Slgabl 1 Ol AUl 5 el LT s oS oS
i lsen )0 3l eslamal Laly sl 53 &S (3L
LU s ad s 5 Ol 5 e L oS Slalis s

LS5 o LT 23055 5 Laslne end 55 5 e

ol L s s cgr o0l sl

5 omeb ot Sl ad s ol 0 b et 6 sy
T a5 s o g ke Dlades
J1s 5o as Glasls s el 4 8 s 5iS
Loty 53 sl s p Sl 4B S g0 )5S
s Ol dlie gl oS ool 4SS el SO S
Slaes s LB 53 S 58 o)Ll (VAL Klr o5
Cme sl 03 5 iy 1y Sy (SOL
pde LSl w5 bl slis s 4yl Koo
et 3 55y ke glaaia) 5o Oliabl 5 Coaka
53 5y Jls ag by e b pats 56k
(el by i SL3 5 (A sla it 8l sl
m el sladds 5l Cl g bl S8 opl s
el Sleinssy 52 48 20,5 eslinul (50 (5 S

P éﬁ.)\dwv.:_wT KL dj.)u Jfl&u odalie ol



o (01,85 615 5 & ailate 93,50 asdllan) 335 sl 55 688 oSl 6 lyanl (25!

las ol 5 Laslgity —0

s ol Lol SOL S sl V-0
Al 355 O e s e 3 i LS
o=l 0o s 53 L 0l Ghle 5 e el
i Ghla o 4 Slod 2 03 Ol Db
A e LS L BL L s i Gl 4 a5 L
(s

St bl ple gl ) Y=o
e 03 o5iS e ad s Gl pla 5o 5 0l
o 03 gl S ABTL G W
St 2alS w3 15 oY DLl bl
3l ol Ghle oy

5 Jebo sl 8l ol 5 b Y0
e slise 305 51 36 s il L)

Q;'S'E’Lj w\ BL oL kﬁJL:))‘

@L:.a

G ol (ladts (OYAA) (puses o3l
Ol o 5350 anllas 315 ol 55 ba e
e St Soaly 5 Llaer (555 b
Ol ol ¢l B gge pleial

(LSC) oy AL s sla g LS sl
Sy 0L Gles ) Ghutig s 5 (TAY)

Lor a6, mands (VTAY) 0ol oz () 53 30!
O oEils Lzl oL

ol e S ) (o Ol e (2
Slr Josbonl (2l e (635, L3
OTV0) (M Gl B ol I Ul 5

dode A5 o chled Sihedae |y il 5 L g
g 30 okl plndl Dlaasd 5 la)ls s aS dL
St oz S el 55513
05 s 3y el &S ol )y il glaco s s
olalie 1S Vseme )3iS 55 a8 S el Sl
sl 8
53 lide el S35 s,lse elad Gai ol o
Slm 5 i e il Gl )
35 5 ool Gy ol 4 glaztle A1y s
o ar s bl ol ) p 3y e sl
550 Oliebl pde L o)l 51 (6ol 3 4
o3l (6 iyl 35505 53 (536 ke 3l (ot
o adlaie b e (6585l ) g S sl oS
(o3)Ol os 05,8 aw OLulis 8 &l L 5
B 005 0 St Srotelp s (g 5 SOl s
Joe Sl sdal oy s s eslinal La e 4
el ol dilaie S 315 LS TOPSIS Fuzzy
g rjﬁ U155 o2 TOPSIS Fuzzy Jus
3y5me Slaskme Sl eslizal b 35,1 1 (5 gl
2y adlaie (6 il DLl 4 Ol e ealind
wdal sl a5 ey sy anlllas
03 3 Tyd SRagi ol 3 Sl pe glaas
g (:)'\1 Ul TOPSIS Fuzzy Jis oo
L s 5ol 1y aadllae 5 5 ailate (6 iyl
sl am Ol e eslinal 3550 Glajlns 51 eslana



\Y4. Q\:...JU ;r.ga' e)\n.:: ‘f}"' Jlw sd'ﬁ\:zk'.a‘g 5}4‘3‘ 5\.&_}.&}2 3 Oladlas 4.1:#

\n!

Az sler wllanl ool Lwdge Bles
.J:_SJ,.:A\ W Ja-b

S il i 3 5l e
B - i W i AP PN W QP VT NP AL SU

5 Osbed (gl Wl (slame (s (3Ll S5
Lyt Ld oo (OFA) i «ta
5 e ol s et Shes il
5 Llar (Olgial o8 (Shee (63,50 4 500)
VA Yo led ka5

CVYAO) 3 5al (g3l s 5 Solome Jslie powrdige
O ols e & adae ool b 1S

Chen, TY., & Tsao, CY. (2008). the
interval-valued fuzzy TOPSIS method
and experimental analysis, Fuzzy Sets
and Systems 159, 1410 — 1428.

Ebert, A., Kerle, N., & Stein, A. (2009).
Urban social vulnerability assessment
with physical proxies and spatial metrics
derived from air- and spaceborne
imagery and GIS data, Nat Hazards 48,
275-294

Giovinazzi, S., Lagomarsino, S., &
Pampanin, S. (2006). Vulnerability
Methods and Damage Scenario for
Seismic Risk Analysis as Support to
Retrofit ~ Strategies: a  European
Perspective, NZSEE Conference.

st a5 Gl o3 e 68 (s b
(rb e L
deodw },J\x“ 5 .lﬁ‘f"c(\r/\\/) = dw c)ﬁw.)\.;
Sl Sl s oSl clylisl " Sl
LJ.:*;'J.% LS‘:LTL;‘:"; 9 J.;.q.’>- c@ﬁ.é e 4.)‘}46@'5-
BE) ‘_Q‘AJ)J (_;J."h/\._i&_a.:_MIT Q‘),:,c Lf’ti))‘ c(\YV\/\)
a2 Ol g s Ve aaleis (S350 L gas
Yo=Y OA e)w ‘L;LWJ‘ L;."L.‘.'e‘j’“" 6\.@,&.&‘5}.1
6)j_i3 JH\ 4(\‘.//\\/) ‘J-f_'d‘ ‘g;\j—é).b O‘J'_éo)jj
Solwdds s of 5, 5 6L slads gams
Lantada, N., Pujades, L., & Barbat, A.
(2009). Vulnerability index and capacity
spectrum based methods for urban
seismic risk evaluation. A comparison,
Nat Hazards 51:501-524
Tang, A., & Wen, A. (2009). an intelligent
simulation system for earthquake
disaster assessment, Computers &
Geosciences 35, 871- 879
Tavakoli, B. & Tavakoli, S. (1993).
Estimating the Vulnerability and Loss
functions of Residential Buildings,
Journal of the International Society for
the Presentational Mitigation of Natural
Hazard 7(2)

UNDP. (2004). Reducing Disaster Risk, A
Challenge for Development.



Urban - Regional Studies and Research Journal
3" Year — N0.9 - Summer 2011

The Vulnerability Assessment of Urban Housing in Earthquake
against (A Case Study: 9th district of Tehran municipality)

M. Farajzadeh. M. Ahadnezhad. J. Amini

Received: 15 September 2010 / Accepted: 1 February 2011, 4-6 P

Extended abstract
1- Introduction

Tectonic features of the Iran, has
raised the earthquake as one of the most
destructive causes of destruction of
human life. Historical review shows that
large areas of Iran have been suffered by
natural disasters and caused heavy human
and financial loss. Because of this
important issue it is needed to reduce
earthquake vulnerability. The city of
Tehran as one of the largest and most
important cities, due to the geographic
location of this city on several active
faults and historical records of these
faults activities can be said to face a
massive earthquake in near future, so the
oth district of Tehran municipality, is
selected as the study area. In this research
TOPSIS Fuzzy model is used to assess
and analyze vulnerabilities in the study
area, considering different earthquake
intensities.
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2- Theoretical Bases

Basic concept of TOPSIS is based on
the belief that selected options should
have lowest distance from positive ideal
points and most distance from negative
ideal points. Since many of the variables
related to the issue in the real world are
linguistic and qualitative variables, so in
these issues it is better toapply Model
Fuzzy Decision Model, such as TOPSIS
Fuzzy ~model, which shows the
importance of standards and options
performance according to the various
characteristics, using fuzzy numbers,
instead of integers.

3- Discussion

The results of the regions vulnerability
assessment used shows that 73.66 percent
of buildings in this area have moderate
vulnerability, that are the northeast, east
and southeast parts of this regions that
included a maximum number of housing.
Then, assessment of different earthquake
intensities, the building damages were
evaluated in the intensities of 6 and 7 and
8 Mercalli intensity scale. The results
show that in intensity 6 of Mercalli scale,
buildings damage in ranked between zero
and one. In intensity 7, buildings damage
was ranked between one and two and in
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intensity 8 buildings damage was ranks
higher than two.

4- Conclusion

Many models are presented to analyze
and evaluate the seismic vulnerability of
cities; and various researches have been
done. In those works inside the country
the investigated area was not small. Also,
in today's world, in many variables
related to current issues of real world are
qualitative and linguistic, So, in these
issues it is better to use fuzzy models, No
doubt regional vulnerability is related to
human characteristics in that region and a
reflection of human behavior and human
management  practices, because the
construction and implementation of
engineering principles in construction
depend on management comments and
thoughts, After so, in any investigation,
the applied models shoud be compatible
with the study area conditions.

5- Suggestions

- Create an organized GIS database of
cities, analysis of vulnerability of
earthquake-prone areas, designing
softwares for vulnerability analysis and
assessment based on the analyzed model
in this study.

- Vulnerability assessment of Tehran
and other earthquake-prone regions of the
country, to make necessary measures to
reduce vulnerability in these areas.
Keywords: Vulnerability, Earthquake,
District Number 9 of Tehran’s City Hall,
Intuitionistic  Fuzzy, TOPSIS Fuzzy
Model.
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