g 3 Wlio

¢ Db SlUsS (LakS s dhex Sl asd S s
iz by ol 5 5,008 ¢ 5 Jidl e
A sy T g ge Conds alE WIS @ s
Gaa 4 glaes by js Sledbl Lew ol
] =5 s Are GIS 10 il 5 5l e
sy Gama , OR AND b s
o3linal e slawgy 5 Ll 3 o e et
NG00 PSS 5

A L L (36wl aasl 4 e g b lbaBl
T PR W R PP Y
dilate 53 SIS laals gl i
&bl m Glae ol a0 )
s adke g Jld s s slacend
e osxro4 bl g5 gl
N s

S ol O 5l Sl G s 1S e AR
Wleme o~y s ) ke s gl
Sl W sl ddbe e
e slaarls Bl 4l ) il
somse Slantle G men Lsls S
Crr skl g s e sloens o
2L5 kot B L gte (6 pdinl x5 adlais
S Gre G sl oael p dasls as Ll )8
S s CusE bl 4 sls ol s Ol
Ly jee aga) 3 o pata MBS Gla el
Al or llas g5 DaS

los Sndyeal (3b s gualS OlolS

M

S b 2L (5 T p Julx
S e gigyu Ay gy 40
LY&LQN"J Jﬁ*ﬁ g\";&:‘gj D‘j}.\" o.w:u
Toslsdke (gala 3 LalS sl g dases

GAs G wbp g Llar o8 Ll )
Ol Ol o825 Ll p e sasLeils

(s Gpomly s Wlax oy S LIl Y
Ol el o&iSls Ll ae susLESls
5 Blir slSs il ises sl BT
L ol ey p ke BISTES (b (6 20l
Ol S sal Ol e
Email:M.javad_kamelifar@yahoo.com
(St Sromby 5 WA IS gl ¥
Sloal Olexr dgd oLl oy psle 5Ll
Ol

AF/4/0 + c s AY/O/VA sl s

ons>

Olge w35 dpie Cuenl 4 axy L 400
B Gl 5 bl b sl 5 S
» gesat a Sl el s ol
5ol Eole g g (G slaelfi S
bl plabd glaly s el 5 Sl
S5 M Glaarls Lo 53 D3 5 nd
5 ST 5 st o s il Cnl
@ily sl Bld 4 gl wlide) Cundse
Sl e ls s plice! oLl 4 ol ash
ok ol 5 el ) dde S0 L IS

NG
ol o = i aallle s b9

S b Sl 4 by e Sl



36 Gl s a A5 e 55 IS Gla el sl ko

5 Sl Rl Co e il S Ol
eslie s Sadletle &Sl (o A3l 550
ede acdis 1 s o cul eslieS
Loy @by el 5 s Gl
OIS0 56 5 el sl 5 clo OIS lles
Lo 5 o) slaaboml o8as sk
L clie &S ol Ol 5 Ol b (g5l o
el Jeol o sl 5 cle s 5 oSl
OV dipdie rleed i 552

R e MeeS 3 6815 W e s
Cin L3 53] Ghle 5 Wlea- i
Gble a5 ol O Klis Su b dalpd 55
b Bl ) s 4 OleysES 51 (Gledas
Oeemen Lles S Sl 5 b Sl st
Jlo o Jheo Olosle spuaalp s )18
00 VL sladjls saws s Aoy (YooY
Jlo Olea 5 sl olassl Ol 4 1y (2t
i S 28 S F ol i e Ol
OY) s 1y 305 51 20 g pdcwal Lo s
Copte dls Coonl 4 x5 L5 o ol
el 5 badlge comss b olal 5 Ll
Sl O 5 cins bl 5 S 5 e
a bl ol Sl oda gl 5 A G s
3 e SOl Cueal b gl s o gt
Sl Ol s el GO e
Slatls Conds 4 oers b pdiced]
S5heslizal Ll Sl Sl ol BT S

Sy yasid 5 e Gl b ls

dodio

4 oM b J s w5k 4 Ol
220 5b e g e 3 (1) el (6 g a0l
L go 55 Lis g3, Loy PO 51 L Yo Jl
st am g Olidme cpl by (V) s S5
Soeme lajgd s 4 ) gla St G
A S Slesbse S S s (1) Ll S
Azea Ol S a4 s OT L Ol sla g
(F) .l b 5L

o ed o Sl g0 Lol S o opl 02
ool b ad i 585 b sbps
b S Lledd axlp ey LB Jb s b
s R sl Sl ey
©) ool il

3300 DA L 5 5508 Y sy s Ol
ool O Gl Sl i e 5
b osiS S doss A il Wy s a5k
S Al ol s () ol 4 S s
I (RO I I RN ST SV IS
P R TE I S T DR TS e
(V) sl e o San O 5 50 oo ials
A3 S Rl gl lay 5SSOkl s
(A) Llos 5T (S35 Oy g ke

ooyl b aS ola) i Sl osls QLS w25
L byl e Jele o3l sl 5,8 s
Jsol ol 1y s claed 5 Lleals
ghs Sl Glaealy w5 elg by ke

Ve ) 5005 J e

AY



e:\}&ébug}&SA\ﬁMm;ib)))xJ@.& “g.;"‘i'))él};“\}\&w

Cendae Jd 4 n d e il
Loy odate g LS sy s ol
o ke DUl 355 (I (6 dyamd VL
S R L e
Oree 200 LA VL Sl los (6 0y
L5 G Sl Ol 1B > il
Sros ) Cands b g bl 5 Sealaal
R e
o3 g Slaldl sy pslie Sl 5 Cle &
5l 0Kl B S (Sl 5 S plee b
5 EASUSE e adny belse 6500 5l gl
36 01 S3legr Sl oS 3005 g Bl g dne 5

OF) ol i i 5 0l G0
At s 3 00s Bls L 50 el ) Al
2 S e SUest S L sl 5 58
ol Pl Al e a5 ks ket 5 me
23 el s b e gt Sl g 55 5
Sla S s 4 adle cul bt 550 s
NE ISP CRE S KN PRy
bl 05,55 Culey (umex L5 oS15
Sheslinal cadlais 55 55 50 laesle ST 55 05N
Lol cwli b olals s 5 osllasl ol
bl plo o cnd Joline 5 edide OOSUs
iz bl ool ool s
AAS Sl s welp 5 o3 6l
S A e Sliss o 3 S Sl
O 2l Gl g a5 b AL 0 5 50

Ve s )y Al 5l g (g pdh ]

AY

035 blod & ary b dls > ol Lawilse
Sl ) berls of e 5 cuie Cosle
s g b g0 a5 L (T L2l33l 5 2als
Sldlas s (W35 5 6ﬁ.lg:w1 ol 42)
2§36 mls S e A gles (gaane
Gama , product Sum OR AND s 5l
sl sy baee o 5500 v
J= slr DSl e Sl el
o3lizal Gama 5 AND OR Shes aw 3l dlis
e Sum g Kos Shes 53 5 350
o Product Shee 5 a5l B, oLl S
Bl s L 3l s ekals B oliyl § cle
b Sl plas e ssd eslis.) Gama Slas
foose aars bodas e oilrl b b Slas
Sy b Wl sl boasls coale 5 dle
bl Wl > gl Kl e asiis
53 Kl o 4 W b ol 5 S
S 55 S12H 5 Sy AND Shas i
“ S L el S L gl el
5,55, OR Sles aS o b Wl Caa
Losbaarls 5ot iS 0 ot (sl 1) plazr]
Ol w Iy dls > 5 ol |, aolssl 2l S
A.SL..AM)J Lﬂgjilaﬁ.v\,ﬁbdd B g S
sl ety il s nals Olisl S Olan
Goars bS8 a8 5,8 e 4l badls
Ll 55 o ba ol 5 aadlge 6 55 5 s &) 50
Coenl 3l s b Lyl 5l W8T s

sl



36 Gl s a A5 e 55 IS Gla el sl ko

Cand s 5 Slew Vb (6 pdy ol Buias 0L
el 53lal S e s s a5l sllaals
35t s By 53 (WWAA) s, sl
2l ed sl ool Sileddandl e o
5 RISK-UE) Jie (5 8518 an bl 4l
5 (AHP) 3l e dods Lo sl 5 iy,
G =5 S eslinal b el sle oo
S die GbLis 3 ealap sla a5
e 03 0l e IS (6 o] anlllas
Sl ol 31 o 3551 5 s W5
3 S slsesls hesle il Ly Oy i
Sl s, 5 ol jobe 51l o s
b S LS an glaslns Sl pluS e B et
Wl 0315 plonil |y ol Ol 0 53

L gladlie ;s (0Fa0) 0, s s J—! o3z
0> Gt oSl 5l ol L3 Ol
Solo i 4 s 1655 50 Aalllas) 35
adleie cl slos ) il o 0 (08
Syl 5 (S Gedos (pl s dilatls
LS 5 a3 s 0Le ol e & dilawe
o=l S rdmaand Ui 53 (36 el ke
sl aibaie

ialas 53 (YY) O, s 5 oLl e o
S ) S G| PO P
Fools Sl s pdocanl s e gla el
55ty Wl sy Il 5 A3055 4 on

Sl 55 0bblgs Use (g ploanl ii Culg

U Gl ol amw Sl dalllas s 35,5 e
L aidae opl 3 35 50 36 6 pd ol Wlss
s gl G gla et ls 4 a5
S5 sladl e

33 ol s Gl pesie Oda g a5 L
Sk Ghass el dise

S s\ iilie glaan plas (il
g Loy s el i
AL e e S gl el

A 6L e gl Shee 51 S plas (o
A ) i 5o 1 il g Wl e
slagarli sy bl b as sl n s
A4S Llbs s

S p s, e &

R 3 dans)

O3S ad s ln 53 il i 2
05U ,8 Sliizs LB s gndate sla bl
paS el an S o0 0l 50l s
5y e )l 3550 L 4y

(Slods s 55 (\WAD) JICA) Ll o5,
OSUSS slawce 5l 0,6 83 6 i
o Lol e 5 Gl (S5
Oy i 53 a5 Gl s g L]
Wl 63,5 o)z 3 5 0 plondl JS 5 Lo
a5 53 OYAY) OLLSn 5 sl 555
L Olgiol et Sl (5 pdiaal (sla oL

Mw‘ww\°2;&b"d))f‘j)3

'] apan International Cooperation Agency

A¥



e:\}&ébug}&SA\ﬁMm;ib)))xJ@.& “g.;"‘i'))él};“\}\&w

23 SIS sla e la Glos ) 6 Olje

ol oy el @y 55 e ) A
s adaz Sl Garla P s S Gla el
Flae JUdl (o (Db e (S
Sl Lo 53 6 lS g 5 sl 550
Sledbl sbaay gl s Mgl Lol
i 3l s aallas sy p e sl asls
Slaalie 5 5 5 s oLl s,,5 )00
Sl md s o3l 1YY Jl e
AR s glaarls ags Sda 4 ol
Spatial i_x> ,5 Arc GIS 10 Slsle s 5 s
Camd 53 (S350 il 5 5l ealil L Analyst
L e o3 55w (s3L8 Fuzzy Overlay
sAND OR (555 sla Shee 3l oslinl
Lo oo 5,0 5 el IG5 GAMA
sl olil S wirg cerl b s
Sl 5 38 Jobos Al b s e ls o158
Sl Come 53 J535 gl ol 4 plxes
sl Jo 5o Jlosl s b ange sla iy
Condsam a5 L Ll 535 S s e
o bl sl Sl s b el
25,8 el Bl aeas ol 5o ()6 dng Slas pn
IS s e sl asl b Jase aslsl s

sl el Vgl

AD

PO 45 das o OLES Goid ol S ol 03 8
313V 6 p ] s Cmlss 1 Ao
s Ol o gl s (Yoe¥) Tl
Sleslial Ly 35 25 53 e 5y ]
slalosgdme Ul (golae olad gla o
S s el o 53 1) GpS slaelSis
oo L GIS lajlile 5 6las g s 35
SIS 85 8 el Jelod Sl e s
oS 103 S St el s 5 eslinal HAZUS
oS oslind o Sos slais, 5l Ols e
slioh Ol U gladlie 5 (Yo s A) © s e
NSOV B PN O B P DX WP VY|
sladiss 3l eslimal b lasl Wkl sla e ol
Ol e Risk-Ue a Loz 3l éﬂ;\_.::gT,.:_ﬁ»T b
L onle s s bl b Slesla s dyaaml
A e glacdd (s iy gla g sl &l )
slaaddyls sl ol ol g5ludde 5 s
sy Il

s ede i 3 (T008) Ol 5 sy
i Ly Ol il s3ladi
e 35 50 ladue 5l eslizul L RISK_UE
sl Ol oladl 5 Sl ol
Lles S

G gy

Ly o ls goliScua b ol aals

R OO P P G W N S R CR-

' Rashed
2 Martinelif
3 Lantada



36 Gl s a A5 e 55 IS Gla el sl ko

il ae gyl A by Boadled 5y sl
53 ) ke ot 5 SKage sbae) i (1Y)
Alosls (555 325 Jlad JS L iy
e I T T e
33 s e s Ol bl I (ledas
s ) ake o s pdl oS
dorl leed Ll Culul Cons
g ekS Bld o4 by bbb comds
5 slele GlaaSls 05Vl (s (Hlas
Ol 53 mal Jod opl 51 (Bl 5 5 S
Al o

Voddes (oot ok e Gl
b gl o el U0 w5 ol e
G5 Jola ¥ b Grands Soed) Joli )
Cliand 5 Ol olldle ily OIS
Sl ¥ AU (el 5 pands 655 51 S
Bl ¥ b gy s omlie bl i)
UV O VIS (P PNCIPU ST Wy
(oslasl (elanrl glaasls &S (Sp,s
Coline Sl pr b T s - Sp
Suxp o el sl Sy prmes il e
ol sl LB Y Sl Jod s adkis gl
b adlas g Basdome oLBl G Coadse
sl o3yl Y ke K8 s Sl oyse

RGN

J"“J}.’. &|ﬁ| ..\.a_‘ﬁ BEVR QJL«..’GJQ

Aa“b&é”n;oésm
Sl s Bl8es bl 5l S Olpe a0 ) dak
a3 0 B IR b e L
B3 doms el o5 ed Gble (n Slemer
2 At Gl 5 el sy 5o ) ddlais
Slelayl 4 Jld ) diden cpl Ll sl CBU
e plol Glag e 4 g Sl s epose
ot OLLE 5 e Dl e TR 1k
Sy boadlane pl il ol Sgdone (55,5
Sad 5 m mlaw 5 dos MGl YASYY
ol She e Sl @S L p S
Sl b lsmen O sl bl o dike
5 DLl g al g wling, Hyam e n0se
b S ng Jld S el e slalas
bl g oS o 5SU s 51 S Olse
3 2 s Jed Sl ae b oasde sl
ol GVl e Lol s ) ada
Sl Sl edd S g Ghle a4 Cond adlas

sbolatle o Sesley Sl ‘_;Q_ L}.wf

AP



c:\}:bébucjé&ﬁgﬁlﬁvkmc&‘b)))xje@ g‘.;:,.i))zl};.,\}\w

AY

(\a) J.“.J,JJ..,S/L:JQJJ» 3);: 6\.&0))0:.0) R SJL«J: J)J&-
AQ)was MS) 5,5 oM Jlu

VII I AOA
X v/8 \ ¥y

X 7% 1YY

X VIV \VA»
VI, VII O/ 145+

(\9)ﬂJJMCJ]a\ %ﬂ)béﬁ}f@}‘u&u\‘;)uﬁd)b

S @M 5 sslasl— el glaasls

YYVYY. Cuxos
¥V Sl aa
ASAV4 ST O TR,
4Y/) ezl o515 Lo s
\/0 S b Lo g
YAQ 5 Smn Dlakad S lons Lo g0
VA Aty o gl (S1 5
\YA/S OlSa 53 ,8) tmar Lall=l o515
YYA/A OGS 5o 8) (e el (S1 5

WY OB e 5 andllae 55 50 83 3doms oLl A Condpn 1Y 6 led IS



36 Gl s a A5 e 55 IS Gla el sl ko

B s i !1'
W e 8 -
rvS—,
| il
i
[N ! o
i |
- gk 4 :
Law
! 1 1
! ! |
T e [} L S e e U ) 1 B |-|
s = =
PETTRTEN i i pENTE
i = 3 B )
g b M e
¢ @ 1 v
i ] W -
Lazaty Ll 2 et [N
I 1 1
- gk v : i ¥
. : ! l l
L ¥ i L 1
H :
! 1 ¥
S E St g L A ! U Syt S I
R
= = i =3 - —
ESTRNIE 1 M-L-al,-. L !
2 e l e e
o 1]
i 5
L ]
= !. Nazal,
1
< 1o # =+ \
ra Ly [ 1
|}
1 i
e P s |} A S !
— — — r— i s

(\YaY (s éuwg:@) o gs e sla astls (5L g pae 28T 5l 1K

Laisl
Sty Oy bl Sl sy andllas 3550 sla ot li s 8 nms ) (o Sl ak el s
Jlos Jol LT s (536 Sy pae 4 Are GIS 10 Jisle 5 lasee 3 36wl 51 eslizal b (sle )]
o el ¥ IS 3 e opl o Eass oLl 3e slaaxls & by s slanY
sk s e o g3l la Ses Sl eslind b ad aw SRk sl 3l 5l as
25§56 AND esliad 5550 Klas sl o ol 53 258 s
Rl s R Sl S Al e SIS (slaas peme 53 STzl gls Shes wlis AND (56 Sles
Wl 03 O b iy a5 4 plBl Shee

v o . =Min(~ -~ -

AA

17s¥ ‘fs)w i Jlw ol g dfuo! W gy —ols &l



c:\}:bébucjé&ﬁgﬁlﬁvkmc&‘b)))xje@ g‘.;:,.i))zl};.,\}\w

2l LB s s gl 1 Jde gladsls cupae s Bl jasie Caxdie SO s Shee ol
S Sl 3L 3 L s3sdon Jl lacand Shas cnl bapasls Loyl 5 4 5 LS e it
£5 ot Condy g ar g badhe s pe Ll d bl 1) et L Lyl 0 5 esls 18 55 5 b5
S a5 55 0 5 o lacand 5o by CtS L 655 0 5 Jd glacand o Slasle <llas
el o3 S Uil bpasls ad 5l e 1 6500 g 8l Il e 55 5 03,0 Lt s 0T B0
Loaile S50 3 gapdoms Slaand 5 s 4 hlae 555 0 lacand (Sles ol @l b ilhs
ol s o Y (636 OR Sles 5l aslinal b aelsl 53 il sl esls 0L 5L Lot (6 pdynd
225 s Al Do 4 4S AS e Jer SIS glaas pers 3 plexl Slas wlie (Shes
Gl Khes 5 oslizal U ailaws glos ) (g pdoanl oUssl 4 by e glaais ool ol Jlasl glaaY

Al e sdalie B O 5 FoF ojlad gla IS5 55 5306

¥ .. - :M(lX(" - -

6)L9AND)‘°JL§J.~»:([JJ.:JJ\ &h&))d‘ﬁ)}dﬂ&widu))\u‘:;)wp

VFAT (e sl 4l e

AR



36 Gl s a A5 e 55 IS Gla el sl ko

G3BOR. Sleslinal b 5 ,5) dalae 55 ol o3} (s el bl a1 0 5 les Ko

WWAY (s sla asl &

OMJ?L>U Conyd by ee 5 Jlil o8
RGIW

o il s i s b T
K Sles ol b e 36 Gama  Sles
Sum s Product ss s 51 JS I
By il Dy 4 S AL e 50
ekt 8 8 JSer 5t

- _ (7777 Algebraic Sum

' P(Fuzzy Algebraic Product o

Glp e Ol il 3 5 (53U Gama Shes 3
Slde Sl jaie KK s io o G i O
@ Sum [ Soe ay Jods 358 Dbl S
Fes sy oLl o S ST 05,8
35 a5 b ol by 33,8 e o5 Product

O asedon Camdge G o3 S opl 3
slad=ly Cy i s Sl AND Shes
35S sl alg a2 5o 5 mlsnal ol
2 ekt LSS Sy Sl S Sole o
0SB Gbls S sl bw g b e S
Ssd oo a5 Hghilen 335 6 5 sdoee
Chcend Sas ol Gles S G
Lo sbs bt rlyoand b dilae 5l lodas
2l Gllas .l ols 3ls 0L 03 25l
g5 dastle Slib sl sy Shas ol
sy Sl 53 oy 4 B 68
03 bly ClS Sl remed 5 S5
» el Bl Bl 6 oo Jld slacans
el oS pm A S yd ng”l;wi Sl

Gl et ls Cans s Sl J s dls ol

q.



e:\}&ébug}&SA\ﬁMm;ib)))xJ@.& (g dpdl s

3 sl an adily sl (ﬁ BERTENLS
53 Ols e 1y s ol ol sis 5 L5
gm0 b CdS 5 e Sl s L3
o Gl gt ol s ) )8 4 Hlas
LS Candy s il O f 5 O S
S5 slas b 5o Jbdl a5 S
53 Lol JUil o ailato s Slaeand

2,8 edalis adkn (655 0 slacad
S A e 0L Slas ol 1 Jools ol
e s s ) ke Jled slacen
05 SM) O g a8 Gl
LT iy 5 ls e 5l placa s
Blod 4 glos ) 6 sl sl (VL sltazd

Al S Caie sl el

Sl 5 Bl s Wly e s S dal
L s,ls 3 Product , Ses ;s S _ials
3,05 s Sum Sas 3 &8 iulpl ol S
Dbl b andlas ool 53 Al oliS sl
s S aie S s o o b sl 2
Sy o9 s L0/ ] u- o«
Sl S by lendl LB 85l ool
sloul Laosls 5,5 55 —ialS 5 il
Copo 4o Oy ol G55 @ aS | S e
5 omly glallss I g 5GSs 5 atie
S Jals 5 Shlpdlh e s s 5l 5L
3 s Ol S B 4 g il ) S
g s by Jul o b 5 e e La el
Bl s ol 53 i e aeie ol 208

Gl atls g pdaan] Bl 5l aile cuns

é&&@:@)&beAMA)\a:L&H{ﬂ];\ &mjsé\ajjdﬁjg:w]&libl&:ﬁ:?Z)LQJJ.(,&

(\yay CoeR S5

)



36 Gl s a A5 e 55 IS Gla el sl ko

35

(YA (rags glaasl ae) 5,5 ) a5 pdicaml Conds iV 5iles IS0

(S 5 AR g S
sl 5 Al 5l ek e
3ol O Gl ol 5 J RS oS dms
et a9 Sl (g Ol 5 s oo
s ) oS a3 Sl Ll 0 e
3 e sara oS\ SOl s 8 b
M sl S SO 53 5 e bl
SIS sla astli Bl 5l oSomies 5 il
ASsﬂf‘_;n s Shul s S Ll el
Cos O sl Sl 5 ronely s
5o o Jd s Sl pl Ll S ke el
OIS Cnbn D540l 5 AST 5550 OF 51 s
el 455515 Ml s e slosle o
LI e Al Aadllas > (5058 i Gilles
SIS glaarls glos ) 6 pdyml dlos &

0o opd Sl s e 0 el ) adle o

PO S 3d 00 pasie V ssled JS8 a5 L
Condy 3 adlas 5 Sapde I Ao
Lop3 VA 3ls 53 oS st 5 oS (s i
Condy 53 Aoy W buge Cunsy
Ghle il sl b s sk o]
(o3 W) VL (6 il G2 50mn 55 5 5 50
Sl oo o 1y 8 P 4 Son5 e
DL 1y ailite ol & s a5 a3 oS Llesls
b sgdone 4ol 4 ar g L ppiames s
TS S ST I )
VL slaeS13) aber 51 0T o pee sla S
Ly ol el sl ol 5 (a5 g 5K
5 e Sl Ol £55 8 Sapn oo
G oars eay) (g e 4 bl ol
s ol sl 5L s Ol o pde sl

Ll Sl Sl Ol 31 Sy

¥



e:\}&ébug}&SA\ﬁMm;ib)))xJ@.& (g dpdl s

S ) OF S esee Sl
5 ghar il CadS (e oS pbe (L
ol G bl Sleases (L cwds
Aol 45 CdS Olg e el ol 63 sdous

Sls Jsd LB cillas comdly Lo/ alind
e Slesldel oS o cl S5 4 05N
Lo spSe o @ oo o Ol ¢35
Olsee 3 Olgon 3l lag s SLS il il
CrSaior o 4 S slacal 5 W
Jswol & S5 g SHse 5 bl owcls
e s e JB B a5 Ol g e
L ol B Sl Ol Ol
ol Jle Ol a ol LB S
s andlas 55 33 5dome ool glacand
oAl Dap 2508 s oaml ml CedsS
e ozl W35 51 e WOL i 04 5 s
dosn A Dl e Sl 4 s L sl s
i plal s Sl Gk Sl Ll sl
e Ll dal il ezl Sl Ol s
S e 38 gl nonl el fles
5 st bl 4 adele 31 >l pl s Ol n
ey 3 posata M Gl el g

ar

53 Sledbl 5 laesls 4 ax 5 b yogas ol
o ol o3 M s ald P s
Jeil o dlae e ldS om
o sl 6208 5 lid sl daplexs L
e B P gla jatls ogas cpl s Al
MRl s LB s 56wl Sl ealanad bl
L:Wj.ub; &3k o s2e 4 Arc GIS 10
5 OR AND (56 sl Shae 51 oslixad
ol 3 sy @l Ll oo GAMA
- Lol bl Ss «S sl Ol >
OR 5 AND Shae 53 5l g /4 Sk
e glaparls b b e e s Lol
sl & ps et ) A i
ol b Glae sl o3 (s i
s ) ke Jll sbicws (Sles
GV sl ailie e Coend 4l gme
e la e ls Bld 4y gl 6y
CuiS 53 0l e 1y el cal s &S ks sdS
0 sSSM) ki 3550 83 gde A sl 2l
GU Chag s wle dowe 31 placans
Glessloe S5l 4 g LS s
s 5 03 g b 8L 5l Ay S5 0 A SB

3 ogde Blo L 28 e e b O



36 Gl s a A5 e 55 IS Gla el sl ko

References

1. Boulle Ph, Luc V, Elina P.
Vulnerability Reduction for
Sustainable Urban Development.

Disasters journal, 1991; 5 (3):179-
188.

Li F, Wang R, Paulussen J, et al.
Comprehensive concept planning of
urban greening based on ecological
principles: case study: Beijing,

China. Journal of Land scape and
urban planning, 2005; 72. 325-336.
Pigeon P. L'enviromnement au défi
de ['urbanisation, Rennes. Presses
universitaires de Rennes, 2007: 189.
Alexander D.  Principles  of
Emergency and  Managements.
Oxford University Press; 2002.
Shojaian A, Alizadeh H. Locating
multi-purpose spaces with the aim of
crisis management after earthquake
case study: worn texture of
Shoushtar city, 2014; 11(4): 127-
140.[In Persian]

Avaze A, Jafari N. The assessment
of capabilities and limitations of
Zanjan educational hospitals in
crisis ~ management  (planning,
structural — and  non-structural).
National Congress of strategies for
promoting crisis management in the
unexpected event, 2006. [In Persian]
Shiea A, Habibi K, Torabi K.
Evaluating  of city  network
connection vulnerability earthquake
against using GIS & IHWP. Journal
of Bagh nazar, 2010; 13(7); 35-48.
[In Persian]

Bayatmokhtari A, Bayatmokhtari M,
Bayatmokhtari A. Improvement of
crisis management operation in
urban  transportation.  National
Conference on Earthquake &
Vulnerability of buildings and
lifelines, 2010. [In Persian]

10.

11.

12.

13.

14.

15.

16.

Mahdian F.  Vulnerability  of
Tehran’s  building  earthquake
against and how to reduce the
vulnerability. Proceedings of the
seminar on construction in the
capital in Tehran University, 2002.
[In Persian]
Ebrahimzade 1, Kazemizade SH,
Ghanbari H. Analysis of
vulnerability due to earthquake
emphasizing benchmark locating
specific land uses (healthcare and
education) case study: worn texture
of Tabriz. Geography and urban and
regional preparation, 20012; 4:1-16.
[In Persian]

Ahadnezhad M, Gharakhlou M,
Ziari K. Modeling  buildings
vulnerability of cities earthquake
against using AHP in GIS, case
study: Zanjan. Geography and
development, 2010; 19: 171-198. [In
Persian]

UNDP. Reducing disaster Risk, A
challenge for Development, 2004.
Tehran Consulting Engineers Padyr.
Seismic hazard micro-zonation plan
of Tabriz.2009. [In Persian]

Ahmadi L. Spatial analysis of crisis
management in downtown of cities
using GIS, case study: Tabriz
downtown. M. A thesis of geography
and urban planning in Isfahan
University, 2010. [In Persian]
Firouzi M. Study of geotechnical
characteristic of Line 2 route of
Tabriz subway’s alluviums using
pressure meter test. M.S thesis of
Geology in Isfahan University, 2009.
[In Persian]

Arseh  Consulting Engineers and
Developers. Detailed Plan of Tabriz,
2010. [In Persian]

a¥



Analysis of the seismic vulnerability of physical indicators based on fuzzy
logic method (case study: district 1 of Tabriz city)

Mohsen Ahadnezhad Roshti, Associate Professor, Department of Geography and Urban
Planning, School of Humanities, University of Zanjan, Zanjan, Iran
Shahrivar Roostaei, Associate Professor, Department of Geography and Urban Planning,
School of Geography, University of Tabriz, Tabriz, Iran
Corresponding author: Mohammad Javad Kamelifar, PhD Student, Department of
Geography and Urban Planning, School of Earth Sciences, Shahid Chamran University of
Ahvaz, Ahvaz, Iran
Email: m.javad kamelifar@yahoo.com

Hadi Alizadeh, PhD Student, Department of Geography and Urban Planning, School of
Earth Sciences, Shahid Chamran University of Ahvaz, Ahvaz, Iran

Received: August 19, 2015 Accepted: December 1, 2015

Abstract

Background: Given the importance of the topic of earthquakes, as a natural disaster,
challenges and damages caused by them in human societies, especially in urban settlements,
considering construction issues and policies in order to identify the strengths and weaknesses
in the indicators of the urban texture is important. With such necessity and the geological
condition awareness of the city, due to earthquakes, this study aimed to assess the
vulnerability of physical parameters by focusing on District 1 of Tabriz, Iran.

Methods: This was a descriptive-analytic study. Information on indicators of research topics
were classified into six dimensions, including life, quality, number of floors, occupation
level, user type, and building materials, and the map of their current situation was produced.
ArcGIS software was used to analyze the data and functions of fuzzy analysis and/or fuzzy
gamma analysis were used to determine the best conditions and appropriate zones.

Findings: The fuzzy Gamma function with the threshold of 0.9 was better than other fuzzy
functions in the seismic vulnerability analysis of physical indicators of District 1 of Tabriz.
According to the results of these functions, the north and north-western parts of the region
and the central parts towards the south of the region were vulnerable.

Conclusion: The results indicated that the northern part of District 1 and areas in the western
part of the region had high potential for seismic vulnerability in terms of physical indicators.
Moreover, the building blocks in the southern parts and areas south of the border had medium
to high vulnerability which required careful planning before the crisis in the region in terms
of strengthening and improving physical indicators, especially in the field of construction,
and quality and type of materials.
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