ool dolibad i

1

Sl Gl 53 9 Sl S i
FY_EY EY Olio) o 0sled i Jlo
1

i) GIS 38 (536 Ghano 31 oolaiwl b 435 31 Lol (& 9w (SAudig
(095 M gus Oliw yg (5O 90
L;J‘J.z} ejjfcﬁ)w olii.':\.) 4)[.;.;.”.)

e 0L ST Ol g
d}a.:;u C)\).]&LM 4...::) de 5@‘} c.,\..:r)l wu)ls LS)M\J

L;ﬁ‘J.x} cj; ‘Qw oli:,..!\.) ‘)L::Jb
\i.Y/.o/YOJL]LJ‘i G‘)U \f.'\/'/\/“'ddl.’v‘)) @)L
4

2 oy 4 Gl pal i 53 OT 51 (30 Gl 5 bl (b ol 51 (S Ol 4 45 sie Conal 4 a5 L
Comy 53 Db 3 Cinds bl plalis sl 55 )8 Lol 5 Sluslotle ol & a5 ¢ gy 5 6 40 Sleals S
s 45 il e OLile Ol Sla0bon g8 3l 658 sl s Ol gd ol Conl Flo sbugy 5 6 eb SIS sl el
Wlin s 3 43 oo O gmima 5503 ) Gblie o ailate s b sla o8 3525 5 50 Jlor dhids Jlan 587 0087 55 (6,815
ST b ol s 5 SIS Bl s (Sl 6l sppaelp 5 Ol u pe slily 5 Vb g p T L bl ey
Sl Sty 5 shie 4 5 (6o 5T e o) 30 SEMLT (lGLS sll 5 osls Sl oslizl b Gt ol 55 .Vl (52
o el e 35 g0 Sla 3 W e Sl dheols (o 5 5 Juol) S Aol (slaaiis tlax I Hlae laatas Il 51 50
Slp 636 Copis bl ArcGIS Nples Jame 53 GBI GlaaY o gt 20 5 ol 51y 5 A ealind ST
W5 Sl Gliaig i 5 Lkd Guils Calises la Khae LGIS Liss 53 0d 551kl (636 slaay .dd osliul b,
s o idg | Ol ,gd Colus 5l deo ;3 914 550 (laig ool sl st b laag o5 das o 0L Jiags ol mb A
5 b g Sl OT ufb-d,bucu Aol 13 sl b boesgdoe 53 Comlus I oy YO/AY 550 e
I35 A 03 ime sl el Blod Sob5 6 pdicaml OT (o (155 3L5 sl Sl Conds Ol g 555 0

il oo I Gl e li 5 g 9 o o Bl 4 Ol e 31 iy 583 (65 pael e L5 aST Wl

GIS 095 3gu by (536 Blano A 315 31 (8 iyl (Shiudigy 1S O 319

S.arekhi@gu.ac.ir :J s sdiws 5"



1Pl glems j 5@% o letd sERIER Jbo — Sl bl pim s o3 @@%)@ bRy = sole Y

FPRVS

5 o) ey G K a3l Bb (e chae SSL Sl )l 5 ol > 5l el Sl 5 e bl
Sl S 53 0513 ol 5 ol Comge b dd g 3 S LGl s el o3 G551 0 L,
O S e B b G5l e iyl il OF w03 s 8 Vsl 5 el S W5 ol 55k e
sl sl 4 e U3 aSE 5 plralr e Kos b Sl 5 edd e iy (S 035 o alralr
Sl (S5 S ay Bgiin ey e g3 e doss 20 5 i Ysems 355 e D03 U3 Ui
adls i Wes ) e bl 3 Al e e ) 5 i s bl s daoliassT e Sos Jalse
O s Slslp b &S sl Clem a (S5sdsbopm s Slblin pSome 51 (S O 1 o3l Al
S Do ed e S0 Sleiomes B s et ST (Sepd anes $ln snoela s s S
5 ol (S e St Comge o ol adas b b S (S 03 e i U OT S e
Sy e 3l i axddS O3 D= > (Delavar et al, 2017: 119) 555 o o o 53 Ol ub o 55 (g3l
2 sebae 3l Sl 5 iS5 DLl 8 baledes 5 enls 55 Olezr b 53 5538 cpdior 03 Slns o5 ) omes
Paknejhad et al., 26-255)cul 035 Vb [l (g e bl 53 03 o o B1S 0 aSal r 5 ol 23108 5l
2 emObeebl lle 4 s & ol bl a4 L sl 4 (e el slasl 5 IS 2l S L (2013
Glar b 50 5 wly g Ser o3 e 5 e Ll s el o 0ld J S ble Sy IS
o blsws | sa 525 (Siami et al., 2014: 63-43) b 0555055, enl 2io G pdiaaml o 5l edilasl
(Sharifikia, 2009: 708-716) 5,05 L5 51 slae; Jimes Jomile 5 03 Jomas o bl (sl mel il ool 4 03 opes
GosS 1y Ulpl (oSlae mmer B spzs 5 Gl 05 VU il Lo Gble 5o Olnl 5iS (S 18
i 03303 BAS W5 pln 53 il T as

e Vol e Ol b A xS Jle Qe Jsb s oS 50kl 4 Ol s la, iS5 (S 05l
ol b sl Camer 3l ebiel i 0 el 5 (@l slaxrl S glacan] Eol S cl 03 S 4
W,y Lol gl Glate Ol s ad e e Gosl g & O el Olds 5l sy S oees el ol was X
(UNISDR, 2015)cl Ll s eoler 45, 5 Oler il Slas S s i

o S Sl ol plasl Ol 5 Ol 5o (6ol Dl OF Sidyoenl 5l 428 ag 5 35 duag wue) o
s bolasle s plicanl Slssl Olse b ladlia 5 (Y0 0A) o 5 s 3500 o)W1 T 51 e (63,050 & Ol

-l Ol RISK-UE alex 5l (6 pvaand ladis 51 estizad U linl (Wel g3 6l el (sla g sl 1)

L. Martinelli and Cifai



Yy. (@959)[];&9 @Mi&‘flﬁ&% 8852 aalllbw) GIS s @J@ HNostawl b a3 ) s @5,5'!;[[3 @5)?09%' WT RESSLC

Shlas Goledde 5 e 4 cilidee glamdd s iy b sobew BTG Culg 5o 5 LUl ) Slatle g o4
L Oshasl g pdbcaal iladte »oosdle adss 3 (Yor)ohKen 5 Y ol Jla= gladyls 51 36
CS s s S Sl | Oskesl ealasl 5 Sl Sl s s g sladde Sl esleeal L RISK-UE Jue
CLOs pooman 5 Sl ((Sogd 0SS slaasr 511 0,6 b bl (slodsn 53 OTAY L
STGL il 038 s g ek el IS5 B iy Slid 3 S CenSlE Gl e el ol
Y S s o3 Blie 53 e Spliaan] ol Bos Olpe b lalie ss (YY) 0les
L AHP 3 PCA i, L5635 bl adlas gl 1) olaaxl 5 @IS gla Laxls gl Llatls , Slos, s
5 KSlesysl cows 4 il bl gl 1 adbeanl el Wlastls p il glaaN asd;
o 31 o3lizal b LIS adlate 3 OF 31 30 Sl e 5 o3 S e o Shasy s (04490) &
s B Sl ol b JoS e ) il glaaY sy cal 03 el 03,5 s L 2B Sl
Sl pmsle (i on Sl 0 S 2l sl (duaigy laatdl (Zalg L3 5 ol o oslinl ol le e Sl
Shoslial b (R3LBL 5 b gdidlS Gl sles ) ot ald g onl) 0o R L 5o (VA0 55 5,0

el o303 il 1 L3 ar SAeMb s slaesls lasl L
JeS 53 Olgy 02,55 (GasS 253 S a8 Slad e o5 Jopes Oy S ks > (TIA) OLes 5 7oy
Sl ol dls S5 e s 5 Sk Ly s i Ssman gla bl axdlas 4 o ST Ot 55 e
Sl oS w55 3 SO sSS it ey 4 a5 b aS Ll 0L s el e3lital s 5 e 41515 (slaesl
Bl Olen S dgr JuS mhavs 0 JVL L sy ik 0pteS 0 b ) ST cadlate (65505 5 el b
3o i 5 A5 L Obejen Sl uxs gloslgale glaesls 3l eslizal b 5o (Y1) 0K 5 "L .ol o
A3l s oS SleS 5 comamen 5 e plr s Ol Gl (pl o el ey |y Slad e S5 A5

RGSUV P W+ QLJ.’

I -Lantada et al

2-JICA

3 -Banica et al

4. King and Anne

> - Matsuoka M and Midorikawa
6.Chen et al

7-Yang et al



1Pl olems j 5@290 o letd sERIER Jbs — Sl bl stz s o3 @@3)@ 9%y = sole J¥

il i s (1740) OLSen 5 eslioar, 38 ooldl b3 sl 4 Ol o 5 s slajls 5 Sladllas 5550 o
L Sl slanY 5 wbedal 15 Ol s £335 s 3 ot 43 ol Jalse Ol o e slaysSB o 5 g
SaS 4 g ok (il ol a8 slaaY (L @b O ealiad b s A b ArCGIS zile 5 5l ool
et ol s e ol st s SN 55 iy Ol g8 5l AL e gduaig L8 wesle (3l Gl )
E535 5 25 ehaS S U5 e sty et 4 ar s b s S 4 VU ks 5 VL sl e e
L 0 s S8 s S lwnd jogatt Curern lalend i s adll ule Caxsy Y
S 3 osn e s bl sl L0 o e oS S OIS e pamen 0 1B VL

el a3 S S
Ol g ol Lol 3K 55 35 6 il anllas & (g5 Gl Sl eslinad L OYAT) OLKen 5 ol3l e
o elid iy gd Ay Sl dhol (JuS 5l ol Ogzmes olaslas Sl oadlas pl s &S dxtls o
Ol a5 a2 W5 (s il 428 (536 Ll S 3 eslizal b iy Gudls 5l 5 A3 eslinal (el (52,085
O OLKan 5 0l3le) syls 513 sbisbes B sl gpdiaanl g 3 edgdows Sl doys £0 ssd> sls e
S b A e 5 sl Sl adicasl Gl By 53 SRask OTAD) OLKes 5 S
(ANP) laSd Lo gy 3l eslinall 5 e = s ldllae LIB s 0L 7\ dike 55 (6,48 oo e Sl
S pdvean] Glawg 3 et disel gladsly dons VY Gl g sl olas Wl E S Ll el
o3liad L (Y010) O e 5 g sl 5dl . coVh Jles wg ol 3 Sisel gladsly 6 pdiad Ol 5 Lol
Sash ol o3 sl p s G adkne 53 5 pln 5 IS Gl g pdieand e 4 3l Gl
A3 Gpdioaal s St s 636 mls b 5l e A dll de L LS 56 ab a8 et
sl2GIS , ow 36 LSr-fr*W Jle G Olge boags dlis s (YA 0K 5 55 5 a5 I 45
oSS 5 536 Gl AHP 5l ,Se e b oS 5 s 3l (BBL slaesls b bl 3 sles ) s pdyoenl oL
aom JoS Spsleme 53 5 ed Ghla 5 S0 e 0 sy halesT L s WIS e solap L 53 el
5 Jol LS sl o3 Jepes pln 52 SIS spdicand L5 sl DS 5 e LBss Ll e oS Kla S
G sman Sondy s p b el 0dd e ol ed g pdicand dlisl kg b sy e (VAT OLiSes
a5l s cnl g 2sd a5 Ol aln 0o el et balas sl s sl
Jae 5l 6, o 5 9810 slaasls 5l eslind U e b sl ol bl = o 5 Gadw iy 5 85,008
Comlos Lo pn Yo 5l a8 s o Ol sl il ol ol aitls ¢ 5b s o) & FUZZY Logic s AHP

SOl Olges gy g o s 5o ((ATAY) Oan 5 el 3,8 o 13 VL @ bau st Lgﬁﬁkgwi%):ﬂ.&


https://www.civilica.com/modules.php?name=PaperSearch&queryWf=%D8%B3%D8%B9%DB%8C%D8%AF&queryWr=%D8%B1%D8%AC%D8%A8+%D8%B2%D8%A7%D8%AF%D9%87&simoradv=ADV&period=all&ConfereceRes=1&JournalRes=1
https://www.civilica.com/modules.php?name=PaperSearch&queryWf=%D8%A7%D9%85%DB%8C%D8%B1&queryWr=%DA%A9%D8%A7%D8%B4%D8%A7%D9%86%DB%8C+%D8%A7%D8%B5%D9%84&simoradv=ADV&period=all&ConfereceRes=1&JournalRes=1

Yd. (@959)[];&9 @Mi&‘flﬁ&% 8852 aalllbw) GIS s @J@ HNostawl b a3 ) s @5,5'!;[[3 @5)?09%' WT RESSLC

Db Vo slaws sl iy 5 Llaztls 5 GIS 5 (636 as S S e boesdomes St e s el ed sl
G e Sl WA 4 et (3 S okl DD sl ailatle SIS camar oS15 el
Olge & o 5l ol 5 G s 8,Lad bk 5l ol e 51 alols  Glupaltel ST et s ( Jloys ST
b s g Colis 5123 YA S 515 p e cpl 3 OLES Goiosd gl Blodd ppnd aalllan 3550 (sl slns
oA Shls Clas doys Vi L (g e ) adlaie pizman 5 Lgls 3 ot wilate 53 5o g 8l U dawsze (g5l
5 gl STUNE LIV RPN VS ST S 6))L.)LS Olsme 1p iaS hls Colus Aoy YO U § adas d)ﬂgb
oty Gais 5 e GlalS Sl eslinad b s il aiB e Sl e ke L3 (WFAA) O iSen
3 S alome (13 035) Wl o oS15 5 A3 4 O13L 5S> 5alimel 5 03 domes g8 > g Jalse
Lo >0 o3 3 oo sl e lamll wons opl 3 035 g bbb cpl s Sl lis
“0rd R A Jelse SN Gl s L OLL o s Al pasile bs el g pae s (30 Gl Sl eslind
Cldes bl Ao g8 Sse Jelse Gm )l el e ) 5 e Slides bl o))
s o) Jopes $3B s sbaid ulul sl sl st w1 O3y op i S ) Aol 5 le )
oINS 3 adaie Aoy £Y WS g5k ols adaie 53 03 e ST L L Gl e OB G e S A
gasio o3 dopas 5 i 3l ol il G 51 ey OLL 03 sls D13 a3 ey 0l et s ol e
BRI~V RN WCSTSEVAR IPRCYVA A RFEEYA S BFIVAR SFEVA S i U L S o o1 = U TS | CIT-g v g 4SS
o1 R R 5 s dime Gall Bl Lol ole ol et ok dange (oS (oS Al gla OIS
Lald pl a8 WS ag 1y Glad by o3 Jimes 02 Geei 850 gaadd (T9)9) OLSen 5 lpals desee s
DLt 3 5 S o e 1 Sl ey 1 adlate 333k 05— ARy S s 4 W5 g5 Loy Sld s
113 51 baih ol W55 sl eobinad 3550 slaesls ias oyl 3 slay slbel 5 Oy S ks Jytes slealSius
X5 S L;)}ch J35 55 0 Slbl s ISMN o

Sy il s aeb el Sl S Sl Gl s gl GAE Ll e 4 e Sl aax |
Llijl o ol Olidss 5 Slalllas U sl gy, )y Ol blie 2alS Cumr 55 .ol b Ol bl s
Sasi ol o3 s el YU (s il U Gble el 5 by 5 s Gble 53 W Sl sl L
Slatg s 250 S i (8 2 s S (ol Gla LS (b 51 dilate Ct bl L oedd
“el el vt (e ol e 00 Gasie 5l leession el sl o e e
el gl (18 gl S 53 W (el b Ghle 0350 pasiie s ol Sl 36 sy

Bl e pbgtuag 5 Sldlas o (Lol 13 Ay a5 me 3 adle laelSE S Sl 4o L


https://www.civilica.com/modules.php?name=PaperSearch&queryWf=%D9%85%D9%87%D8%AF%DB%8C&queryWr=%D8%AD%D8%B3%DB%8C%D9%86+%D8%A2%D8%A8%D8%A7%D8%AF%DB%8C&simoradv=ADV&period=all&ConfereceRes=1&JournalRes=1
https://www.civilica.com/modules.php?name=PaperSearch&queryWf=%D9%85%D9%87%D8%AF%DB%8C&queryWr=%D8%AD%D8%B3%DB%8C%D9%86+%D8%A2%D8%A8%D8%A7%D8%AF%DB%8C&simoradv=ADV&period=all&ConfereceRes=1&JournalRes=1

1Pl g)ltens y 5@% o letd sERIER Jbs — Sl (Ll s ys o3 @@3)@ 9%y = sole A4

G (g Gl
Lol amps el Gble (pl 058 s 5 ame Gblu 4 (e sl o S Cnl jle guag
GPre 23 o e bl il s sl (afari, 1996) Ll ey S5 S Lo 5l b sl leily
Sl s e oS
Ao OS5 Sl -
St ol (Son -
e kil 5 -
rj».o CM.I;\m_ﬁg_,..NSb r).y LSLAJQKT}@J}A.’JSN \) J_}} LSLA)I:J 45.\5& &ASJ:S_}.‘\M MJJG}JLLQKA
e il g ot SLOKe pimes Al e S eses (3ol 5 e lawy e (535 JLOKL Ll
(Zare, 2016: 484) .|
J.ALS J}LM "\j"‘ O C)Lbu)\} el LS‘J’" clols 63 gd>en sl r)’y &vv-.“‘) C,.iﬁJw J\.\JTJ.‘) )\ rg u’:jj\ B
B am Jols o3 cpl 5,8 bl odd (o3 sdoee 3 Sy bl Aulp e 053 iy s gl
&:a-w‘ odas
o bl gLl )
Zare, 2016: ) (U5 5 6,550 ey ;S op e bl il sla o, plobid) Koy, S8 ¥
(484
TSI LRIRW
S GLIs A SIS 4 sazme 395 0 sdalin V ISSS Ll S s a8 g0k 4 AL X 1 SIS e gems 3

Jai1- 'Fuzzy Model



YyY. (ngéﬂw @@wﬂﬁé} 8852 aalllbw) GIS s @j@ HNostawl b a3 ) s @"@zb @%é\% WT RESSLC

Sos b 4l Lol Gl A ks ez 1 b X o e 4 gazee S OL o pl by AL e me 5 e (32
S S e palie S L3 Ca sl b s 1S S e w4 Ll e A de peoe 4 Ol SO sy
il Gl A SdlS 48 sazme 40 @ Al Ol &S S50 03 cplply 5d e ools Larasd [ She gleell S 4
A s gorme b B WSS Gop0 53 5 A3k Sl A as e 4 sspe Ol Sy e s S 3L
QLS 24(X) LA a5 sazme 0 X Olal G g a3 Sl o ol 0 A as gazme 4 D o e 4 il Glaze

(s V.:a\j} 3 g 030>
1 if xe A4

V) adal
0 if xed (1) =l

X4 (X) ={

- JJQ&QJWQ&\J_cJF éé)}@ﬂ Q)},pt‘:dju L;Lau—}w B3RS L&a—nﬂ% LSL““’}"’."“ g.@b-f
%Liaou[oT)>6M;Lfgw\)nguwj\@uuw&i\Jﬁ:guuﬁff«pw b
83 g CSU/IU«W)'JA S 2 C O Ll syl el ae games L’ﬁ\‘\.g’))\...a\ b ol 5 5 lx MA@MM

Korupzan Dasfully, 2005: 170-) 5 5 aal g G 5 jio w30 A (36 a8 gamms w0 O] Cogie ax 3 ol oo

(205
X oo
=
be \
(b A.S...a‘/L‘uy.aa () A_;",Liu,w
G385 S5 asgazme anglie iog I S
Source:(Dasfully, 2005: 170-205)
L b,y s olge

by 5 oS bkt oY s LS55 GIS s 55 Sledibl oL 5 ad 5505 8 Cilises b Sl
@ﬁ)d.&ﬂ)‘ wx)wl}tw)‘ LSLAA..:.\.L J\.Lbjf Ql&w‘ oK.ll:v‘J‘)UjA.:@JMJUaA ))).AA.EE.A\ZO"" wl:_s.a
J:&A)M‘ﬁém‘}))éjé'-:’ L;L@.Ali:.:jg.w g‘\.&bﬁé 6@0‘)%&5).,\;#1 QMJM(JJ.O\Y/O)‘\M(DEM) tu:)‘

Ol ek b JS oolal 5l 50 sz s b 5540 5 (5slsn) iE LAl o] s SIS a5



1Pl olems j 5@290 o letd sERIER Jbs — Sl bl stz s o3 @@3)@ 9%y = sole JA

Sl il 3l ol (o3 5 ol S S 5l ol slaaid : ol jlas aid i s 8 il s
w8 a5 s 3 A6 pdiaaml L) Slsbae Olpe 4 S L ad et s bl 5 e
Szl udign &2 by Jool s sl 5o ol S (6 il Ol 03 33,8 0 oslal b s
s sneg o lr W B8 s oS wls St 55 (epdlas S 55 CodS by ae Jb) baly oiS s
ol Gl 5 feaie SLS il andl 5 5ls s Jlasl gl et Ol e 3,51

slabuls ldlas 5 cadsl slaesls 5 ledbl L;MI@}. oo 3 el Mmoo 5 (R s cpl il )
gropl by U8 weliy w38 5 Ol b alas (Gl slacails 5 Slallle poman
ol 4TS ps e 4 o stiapll 5 melr A3 Olpm B A IS 35 Laslas RSl s A5 eslizad sl s
baslns 230500 Jie Olpe a4 bl Dbl e lame 55 T (s3lis3l 5 te Jo canlllas s
S5 sbobre s e 5 Al dmal s Con el 4 a1 SL 0 G ledsy s S S Ol
b Slises o alilir Sl wteca Jl53le 5 Jhd wlss Sl eslizdd b baesls (3lageds b 36 5 o
il Sl Bl 5l il bl salilis oS ol olg 225 £l sl O dn oS A2 wntls

- st oo O 51 sl SIS 36 6 55 e Ol 3 W5 51 (A6 syl Ol L3 8185 e (s3b5 sla el
Lol oplal (o plas S 5 5 cdS o jas dsb) by kS 5 Olatle olign 0 abg o Jolse 40 015

aws V4 il s LSJ'!".)‘?:“:"?.""’T Olpme 2Ll 53 Jge sla,sSB wls c.l;.a 4 e Cudgdowe 4 Ay

1 i 5h e
b e )
ol 1S 5l sl
S sl sl X
VUL 1

sy s i) 0

S = A
&b Gl
9 GvL:o\:»}U J&L_{) st\a.!&:))j...p .«\J\W 9 L;::.EJL’ aS b &LAW‘) Lﬁﬂ&fw amﬂuﬁ )\ L;‘)L:w.: k:aw-r\ JJG 4._{;]4.' w‘
(Poor Ahmad et al., 2007:31-42) >JJT V.Aljs Ol ols Ll i s (_SJ;M 5 daS (Vo gl 1w

&:,uw‘ ol o.)‘.) QL.:_? (Y) J&LJJ&:};J g}’-‘f Q)l}-),b



A m(®9§9U}w @L&wﬂﬁé 88052 aallbe) GIS o @)@ JU osldzwl b d 3J ;5 Sl U;,&@[LD @%% WT RS SRS

i | |
20m pa (sSla % 3Rl = e S 5 =L R S L ] ot a3
— | I | I
l . |
I SLe (slaesis o dols ) Slaw) esls &STL  fsTes I
P S =3l e
I sHL == = I
4
e el
Tl a3 e oSl a3 W50
(If- - Then B sl 3D
( Fltem ) (o5l o = —
3
PR Jppa Wt S L

(Source: Research Findings, 2020) .o J>lye jloges :¥ S

Sl (S5 i Gl b g Gl ot el Wl op S oS 5ls spms e e s obae S 5
Conle g ax g bl e 936 Gl 5 phas as S (Stes s Wl Gl (Gl pes
Sl (56 Gl sSde i sla sy e S daesls ausls 5 besls iS5 eSOl ek s
5 ek Ll Cpie s 5 5SS B Sl 4 LS 5 ks Sble sl b b Gl ol e
oy Gl A (530 4o peme 4 a3 OT LA a8 gasms 53 3550 X jaie 58 oS 53055 0 ol addlle Sl 4 50
o 305l ke glaam s L1y issge gl Shs b Shs A b e sene 3 X jae K5 ojle 4 S
o 4 gee U 31 (Goli and Asgari, 2006:139-158) 555 oo o3ls OLis o seie a5 psghe oy 40 4SS
(Y aal) b e Ol 5 e Slazss aks 1 U 3 (636 45 gamms 350 0303 (Ll X L O saae o a5 3L

(¥) alal, A = {(Xj uA(x)) |Xe U}

ol a0l A (536 a5 pema & X G5 Oljze 45 ol Sy e a3 b Sy pae b PA(K) (0T L3 oS

as S b [V o5 Jans Aol s 4 ool S s 5 sl aldl i oS Sl e e i slusl &b
(Najmy et al., 2006: 3-9) 5.5 .



1Pl glems j 5@0 o lesth sERIER Jbo — Sl bl piz s o8 @&9)@ 9%y = sole A

035 58
Al (slao gt @ (53lai 3l il e 36 slasl 4 a5 5l slael S LgT LS sbee @ slel (g3l
pois G b 4 18 e S3las3l l sdd ) il s 5 Wb 55 sk sl il LG
Js 4 50 sliel b Sl plonil g plnil ilate glacle b Lan S Sl eslinal L L5 3,8 s
33 posars 536 slasl (3B slael 035 (3 8 5 fged Sl el sdzmn 5 p0b Sl T ol ksl
b e glaiised 5 e (gladol (Sl e it Syge 4 ol sldel pl Wgd e 4B S 4 Sl
Sys0 05 65,08 5 Sole e 4 e (656 slael iass ol s (Ghazanfan, 2006: 23-31 Nojavan and)
G3b sle e a3kl la elde 5l eslimal b 5Ly gla uikte day al> s 53 e 5 Sl a5 S 13 eslinud

WAl e Vakal) gm0 Lo e U L5 e oS

x ! I<<x<<m
m— 1
pa(x) = — ! x=m (F) adat
u =X x << m<<u
u—m
0

Coygealyl jud 50

@36 Ghe due gla Khes
e D 2 SO U he e Cogeas Bl Glaze b S Gladaly s b WIS OIS e slre B s gl 2
AND Slas il o 55 po a0 b Shes ol pe oS5 on b 636 clo Shae 68 1 15 Jlns sloai
LS Ses 5 536 oo Sas (3EOR Sles (536

03,5 $5b 8
S5 Ol 5 e aslinal (gl o (530 s ST il AT olg 4 A 4l 45 slailes
crl s ol S alad e 4 (36 Il 3l B3 s el Y a5 el fas Casle 5 s Lo ol
S 3l b g oS el (sols @3l 53 il G pme 3lasBL L 05 S (3 e Aol p o4 oS s
o ot 2kb ol ke IS0 1) b et Bl G e O3s 5 008 Jes ki SO (3L as e
5> 2l a e (B S e B 55 iles S Iy axe s sl Aol 3 (G3leBL Gl o me gla by, S
(8 adal) 3 dal s ole B S e ailoes Sl olgh (S50 40 serme 3 o e S e &35

2 % - Hrgp (35)

Def (Tgp) = Ej e (55)

(&) akayl,



™. m(®9§9U§w @@MJE’D 88052 aallbe) GIS o gj@ JU osldzwl b d 3J ;5 Sl @x"f@)b @)ﬁé% WT RS SRS

w5 bl 2 (936 4 parme 3 U5 e el [ e a5 g ()5 Bl see 555 s

el 0l dslous abgs o s rie 51K e 055 ol

i Sl e s oY 3l 5 556 Gl

U5 easloge wal b o 5 36 O ke ST (g3luesly Ol el (5 2y 30T L3 GIS s LIS
(8B e 3 i e asiine da e Cogde ax s (S8 5 Lho 45 ) B ) baesls e 5 cote wlin] s
4 Lpda gemn Gl Jde nl bl la0l5 LS rar 05 e (SIS plerl (g pdi iy a4
la oms 2 53 SoMEs 4 5 03508 Gols Ologan [ (a3l 5 (2l gla el LS Jltde s Sl b 015 0
Wik o (5306 ey o la Shae a5 Ll Slil S 0le Bllasl LB (85 ol oS il o
.(Poor Ahmad et al., 2007:31-42)

adlaesy oo adkaie S jae
2B 2,0 o e FaskS VN s baS Sl DLl Ol gladbo g 31 (S 0583l e Ol g
OF 5 aids V& 5 ax o O oLl ax Jsb oo 5 5 Jled o S 5o aids VW 5 4o YU B aids £4 5 4z 3 YO
L oS Asl o O S50 dd s s 5 4 8508 0,6 Okl Soslme 55 5 55,0 3l 03 B0 o S am
@ oy 3 GgdalB Olie g 4 el S 31 0S5l 5l aAlol e kS Ve (O3l Okl S ) (gl el
Slags Slelis )l 5 gole Oliw,ed 4 G5 G 3l 5 bL Oliw,ed 4 pf 31 0l Okl 5 0585500 Ol g
I35 S e el i 55 )6 gSal Ol g OpES b Slaseds 21 el b g0 5 500es
(LT WL gl (@l YV LS o lagl 4 Obems Jler (VT 5 Ol s iy slapl 4 g 4
O5ke Ol 55 1y adllas 350 adlate Cundse ¥ S il sl LSCES (LT 4 L OLLLS 5 ooLT VY L s



1Pl olems j e@éi‘g ooty sERIER Jo— Sl bl stz ys o8 &g@}%)@ o Ry = sole Y

SADeeee =\Yeeus S S YN
, \ \ X ) ) ¥F A o o8 3 7t
N
1 5
w E
. 2
. S
: =
3
- v
=
IS
> . ) e
s P agdy Jaa |
pr High - 3696.28| . 2 ] S
4 20 10 0 20 - L * ]
— S— -Low:106.111 :& *
T T T T T T T T T tf} _|:|.Js;|}“;u_.,)€_' o
A IR SRS FRIN —devese =Veoos ] chonssbe i
2] 2
°- o or or of

(Source: Authors, 2020) oS 5 g Ol g anlllan 3 g0 ailoie ¥ |

bl e Ohgs a by e a5 b 55 Sewl s el S OSES Sl andlle 550 adlate bl L8 Gb
shge 558 cpl il o eSS 5 5l el il Ol (ST (Kovaile i 3l a8 asil LS55 dzen
Slaaals 5 leli )l Ll S JKs Sivanls 5 45 bl 53 oS o Sl b oS slaaals b Slelil Yol
Y6 ass s by e bV eSS s Wby s Slib So)en 4 Lol Cle ool i gl ol
5SS S el Cad Sl s Bl o s ool G S izmes 5 O 5 BE RS
OF plasl ooy o8 Llod 1S S 5le 51 Bes 5 en 5 Sz Ol s SKow 4 bgiye Ol g s
23 e slaauls s adl &S cl b ey s K 5 Jeie K Wl ol ogil K i sl

j)L@..v J@); u..pj..&-b QT)‘ L5.;..‘>u L«‘_} Jf.:- Q}J.v )L:.}))L;M.i ‘U\...»bb )‘ &Lac,m.._"e géjsf )J,J\ @.:...u



Y. o@)ggéﬂyw @Mwﬁaﬁ'@ 8085 aalllbw) GIS )5 @j[@ HNoslawl b a3 j s &5,5'9[[3) @)ﬂé\%’é WT RS oEE )

Sole Jislad 5ol el s a3l Ogeisty ol S A5 slaaels 5 ol S Sl 3 ek sy Ol
) L b Wl ) g s SO Silid Ol 5 5wl 2l ad sla Oluisy des
S odas Sl 5 S S Ll oE s = B0 Jled sy Yol 5550 5 (SO ASS el
adeie 33 33 S sS 5 oo b S (ol edle Lles S uad Wy ol 3l 50 adllas 3yse e3sdeme (gla
S Y G Sal 5l isy essdome 3,3 Cgir i 3 s L5 oa ol sl oS L bsas oS wl0l1 5
Gsb S ST 5l e ooy K30y Jomn 53 et Sl 0dS ol ol slatal Sl a5 58 Tags s S
st a3l slael 3 aS (osb el s 3H o S Gla K anle 5 b sas Jled S w5 02 25 SR S
ke JS Ky eagdone SO S Las ol b amil s s U185 o 1 Sl s 55 slaasS oS
e A ek 3 S Opmen diite g sl oS 5 ol f er = S L sl e 5 b
O o meshS e ssa gl 4 55 LS (Saeedpour, 1996) LS e s Bsd sy 5l Ve 5 o 5Sen calsly
Gl Jl i sl oS 5l Gl samme  aleS ol ol ol O 53 3l laanig 5 Jled o eSO
OLE 0 lily o o sSms pgo 0 S ) Cled dodod el 4 0 o pgen iy b OUT glindy 55 &S
b wsSae sla oS G 5 3 Jed gls oS s 30 Aol s 55158 glaanigd 5oy apr sladisle
G oS osb w5 S el s s SHL a8 e e B 4 s il e oy S @ sl
Al slaarig S 53 5 et Wl Selysd 5 by sbarig o5 ol 4 edd flae 655 0 Coad
Gl 4B S5 et b Spslee 3 o3 S sl 3 (5SSl s esls B s 5 o4l S
.(Mazandaran Regional Water Company, 1998)
Ged slaaily
Ll J“}-“ b
Gl @l eslinad (3L alae Jue 5l 43l slast S plbcand Gble gdoaig (gl Guiss 3yse 3sdoue 3
36 b G slasbae 3K a6l e LD 45 SS (gl S 53 e i TS e !
SN s 53 sl (536 slaaid (Vb & JIKED A 5 Sbas s sl 36 slaald 5 b aby e
Shke baslas b e pastls cpl dd oS 5 o b b LS 5 oy (e sl Shes ahows 40 oLl o

CL) b ey

(C2) Jol Ju5 5l abols Y

(C3) o S 5l st ¥

Ch) ot 4



1Pl olems j age\éi'_sg o leth sERIER Jw— (Sl (Lbl s s o3 @@5@))@ bl = sole Y

CB) St o 1

b ey -l

&E‘ oj_gf‘ .J_j)dﬁ )LQ-JJM a)jjwﬁ))| LS‘:'L' C_))L.& >l>r_:| BE é-\&‘ 6[.&]’@\)[__1)\ ‘.ﬁgﬂ Q‘j...& “ wuw.»:) J.ALC«

MJ‘;}LJUYM&‘f&SJ}LMw‘ a.l:..»:) QU‘Me)JJJ:AJ C‘}A\ JAGEf}‘JﬁJJﬂM BEl LQJUJL\..«

Islamic Revolution ) 55 eslacal mbo wliiw) 31 Olg o A3y @l 5 wlidw) calsee okl

gl Gl e e )5S6 S Ol 4 5 Ol ke gdoag 5o Jele .(Housing Foundation, 1996

33 SR NS 5 il osdy 31 e Yl s S eslitad 5iS alid e Ol ViV e i@ 5l AN ol

A (S s N e s odd el S YV @ by e sladls 5SS p aS LSSl 4 .cd S 13 eslatad 55 Je

s g ot i€ Ol el ahy 13 K anle 5 (6,281 b L3l (o) e odes i5u oS Ll

G AlE 5y a5 dk}(ﬂ Silwssb sl @U SRR osls ol & Ll e e A8 e 2

Foboens

PAFeear  PAYeeer PRArees PREL.ss

Yabe- .-

FPacan

L] GJ.AT (i) Jg.& BE QT

(] egalpw

i oy gl w1y

W JisuaT ot (0] Fowamle g osd 5l ot
[ il GileiaT Sy (07 i slo oo

D owtsi sl oye

[ Sal

T
Foeen

FFaean

FAeee FReenn Yoewonn Pl FFeee. Yo FAeee PR Yowonn
K
L
<
<
T
)
=
4
[0 egsstam 2
. T
b e 3 Jlme 0339
\ .
|| - L
A YPFA I
«F10Y4F T
FPTAEY
T KMH P LT 1 KM Fo:
15 30 0 15 30 a
T T T T T T T T ;_‘
FAesnn Fheenn Voevonnn FBevan FFecan FWeaan FAheana Fqeenn Waoann

(Source: Research Findings, 2020)

(Canly) (636 el 4 Lol o () (owlid e 4l F S



Y. o<@9§9ﬂw @stﬁée'éz 8§dI50 aalllbw) GIS )5 @)@ HNoslawl b a3 j s @aﬁ'éa[b @5%9\% Q—J/g_.%awﬁ RS oEE )

3 ol JS 51 sl pasls
5 Olsl b sl foS s g s Liph o i adlin 3 Slo3 ) D > g5 53 e Jolo Oy 4 s oS s
Slaaals Wili ¢35 Soge 53 5 e sled 4 A5 L b oSl sls 35 g3 53 Sl i adas
e Jomte 1y (S i (SoenS amT 3 5 a8 e ks 655 o slaanls 3 iy Lol 4 s
G S bl Y ol e gl Al e 5o Cuslie SRl 5 Kol gl 5,08 e 0F 1 S 45 (g e
g JS 3l dols 4N Distance s 3l eslid L AICGIS Lases 55 s 5 L3 S g A oS 2%l adaie
SSslanl b ol ol JuS i ol Yl (g5l sl 4 Fuzzy Membership | yiaes 5 eslinad b 5 LS
e 4B S5 e sla i plad 45 Al e s 5 B8 Jled sl b e B e S 5 8w G0
-t i oS3l Ol Jled ) Slodes i 53 Son s SrS sla SaeSls IS 4 Ol g gla S
53 3date 2 b5 ool Gla oS sums a5 Lcnl by b e ST 5 Bl s ed 6 dyeand 1 Gy
g5 Tl 0 03ls Slasl o il b s i Wik (s S0 S o 4 A s oS0l e adlats
sy M ol sel (0) U2 55 of (36 wzs 5 (Smith, 1996) o35 iolsil s OT (g5legsl sl =t

sl A il e 58y 5l AU S s Ol oS5l g adlaie 3 sdae gla S

it

E
T
[ easstsm r:
s T
- ra_¥ & s Egoma jl alol jlae 59

L et S pgeme @ ra— \ w .
H 5 ¥ || —-— ; L :
I e s raee - ra-s J— ~ H
20D - — A Resks) - r-1 A w T~ T

o-r - - <Foran !
2 3 KMV RS T 3 KM L :
2 Y —1s T 20, v v o = T 30 F
> Fheran FFeean FVW e FAheone FUeeees  ¥Veeeeo Fheese FFeeee 4 ERER] FAheee FUeees VWeeeow =

(Sl y) (636 Slzel 428 Lol jon () (85 5 ool 8 Sl ol zisid S

(Source: Research Findings, 2020)



1Pl olems j e@ o leth sERIER I — Sl bl stz ys o8 @@5@))@ ol = sele N4

b Al
S T T I P P [ e R
Ll S s J1B Ol el Ll Sl s ensy oty SIS L b b3 e A
e 55 Y ol e e o3 L Sbal s el 1S Cunis 5 lsls ledl Y oyl (Smith,1996)
4 Ol ygd Jlad 5l ot IS 5b s 5 a0l s A5 Slacad 0580l d s Gble 5o oS das s 0L
il DEM (g5, 5l Y cpl 535 o sdaline OF L isw 53 ed oeles Jiso 10l o (25l Of Cogim
Ao 05 S ot b slagees Nasl 8 8 1 eslinad s5se bidies ilasylllal sl 5 43S a8
s do s 10 GV Glacnd 5 Ly slads Lol claolSa S S Cogr b slae) Oy

I s OF 636 428 5 e39 ) ST EE O iles b gl &b s il skl G bl gla e

sl sl (-\)
FOeen- FFennn PN naan SAennn FRennn Yiao.a 0 O FFeann " T FAennn Qe L R~
2
o<
<
N
2
=
3
He
:
£
) eg5olgw
e slazo 39 M
 +-A+R48F s
< FAY.TY
e PYYYYS . KM |
0 15 30 33
T T T T T T :
pBes s FPaces P¥eTas Bkiss P & Ve

(Cal)) (636 el 22 Lol jon () o 2l P Ko

(Source: Research Findings, 2020)

sy s A ) Aol
4.3)5) J?M"‘fmwj"w ‘Jq‘}.;an ml.xfb—«., LAe)JJ O D32 J:’" B LY 6‘-“5’\*}5) LQLS"J'.’J 4.:15

Sy gii}jjjﬁ)y‘}jj 6[.&0.,\4”.,\::‘ Sl L> cmﬁ.w.aj;} )‘)Jo “ C)wa;- U'i‘ )‘ S LJ:"’U ASL ‘J}";'LSN jﬁj.sj.a



Yy. o(®§§éﬂ§w @Lwﬁ:& 8§dI50 aalllbw) GIS )5 @;g)[@ HNoslawl b a3 j s @ii’a[b @%&% u%.;wﬁ RS oEE )

3 p s b aS ey ol b Sl 5l S Olse 4 i d o (Rajace, 1994: 228) 1l .
el Sy W5 DLl il ey 4 edd G gla i A ey Sl "ogas 5 35 e LALS
Sheslid b oS S pt A3k Gl Sllle 5 e Gl ol b e Sl (sl e 55
by OBl g ek 4 DLk Okl b sl JS o lsl 51 a5 andlas 3,50 adlate 553 sla asbiales
L s L3S ag Distance ;s b 5 ArcGIS Lowe 55 N o) 10 s S i gl A s S
DA s esdone 3 s 5 edes i il Y ol lesl 4 Fuzzy Membership s 31 eslecl
or A e sSal g adlais 53 sdate A s Jdo S el WSS ) o5 ey e A5 a8 el a8 S
ol 3Ll sl U gl o osls Sl it (pl b s i W B e sd S A e

sl o el (V) IS 53 OF (636 4l 50350 ol Ja o5 L

Foeee FFaeen PV FAeean FAuenn Vernnn Fo. . 5. FEV FA- Fa. Veronn
B a
- o
o o
- o
7 T
=< =
g T
é ) caSolgm @ 4P —vaa :
> . . TP — AP b
. G e @ ras o \
" — 8.+
T e o e S e — 8 L] N -
e s ) 8T —5ud i
T O PeT—v P £ e -ATFFIF S - &
- 8- — 484 -
@ v — At < YALTSF
. | -ar—ran < -
T - s - KM g YTAe KM -
i s 30 - FAYALY o 15 30 &
g T T T T T T T T T T P
Fheeen FEaren PV FAeeon Faanen Verron P FFanen FVeee FAeren P Vereon

(Cly) (636 el 22k b ol jon () 5 30 Gla i sa) a2k Y S
(Source: Research Findings, 2020)
S jasls
2ol S Al ogd e sl ole 4 ey ol Sl ST (S sl SO gley ) ke s s Jldes o
3 bl agls sy ook OF 53 o3l Sl 3l 8 &S il S a0 Oles il Soe G s S 5 e
A3 s men s a5 ool (glos ) aas 50 ege Sl AL St p s S il S S50
S5 e sl S (655 e odes idw a5 bl 5l g Jlon g pdbicanl a2 g gl St s S



1Pl olems j af,\%c oot sERIER Jbw — Sl (LBl s o o5 @@3}9)@ bl = sole YA

L)Té)'l.é«..i.i}}wﬁ d‘;“"‘f‘ul‘"ﬁ")l:‘” ol sl sl @U Cf Al s gl S el 4.:_9J§
g:,\.w‘ oJAT (/\)Jg.;')b

Foeeen Fraans PRV P PR PR, P P PV FAe e Faeeee T Weeeas
= i
o s
a 4
= z
T <
£ =
T T
£ ) egFotow @D ol S
T s sae @B st >
ey Hamectse :
= Fo---- Free-- FYe-- - FA- - Fa---- Yoo Fa--- - FEe--- FY- - Fhe e Fa-.-- Ve =

(Canly) (636 el 22k Lol jon () &Sl 2 A S

(Source: Research Findings, 2020)

S Gl Sy, ml
NG Ses 48 s anls st GG 5 s e S Lobae sl Slslis ol 8 ) s
U e ol Jgd BB s 3 s Slolis Oluabl B 5 Sld oS il opl sias 0L oS 5y S S
el s 63551 aslsl 3 el plesl s Slolie LB s 5l plisl baaly wkia :S0be 3s, 51 eslinad

el 0 MLM vlSLa LSM:JJ.A u.."i'\‘:" uLﬁ))‘ salaa Lz):; fﬁ) QLM-&:L&A d‘)j‘

o) Sl SIS
b il sy Sl (pl sl e WSS bjlre 55 e 5 ool Glaslae s Sleslie Ll s
() dsdr) 5,5 e ol 5B A G

b )lee >9) Slulio:) Jooo

SE e Sy ge gl s JS 51 alold Juu 51 alols bl (o
3 kel

BV £ITY) AREIAD] (F/+F F/R) B/AY) AYE APY) JIeY XaY) (AR} el (yaoy




. ooo(@@géﬂw @@&wﬁg@ 88dI52 aalllw) GIS 4o @)@ HNostazwl b a3 j j @'j'i‘}@ &g%é\ﬁg WT RESSLC

(FIYY (/¥ ON¥ (Y/#)

JIFF XO) (F/FR 5/ FIVY) FIYO YA /AP AN nn RAREARY Ju 51 alold
(/a6 (/YY¥f Q4 /YA ol
FIYY BHIYR) KIY8 BIY) FIAE bIbe) ) AND AFY) <IYY [AY) Ju 31 alold
¥/ (Y/08 (FIYY /AY Q4] <P

N OY YY) (/8% [V ] AR) Amn) Yo YY) «IFF /ON) GNY [Ye o[YE) it
AN GNA (CAR
AN D] ) ONY AIEY AIYA) <IYY IYY) RAREUARY) GNE NN GIYY)  dg2 g0 glayd
(+/ 64 [CAL /7Y
Amn) (/Y AYe YY) CIFY «[88 «[AF) ARSYAR)] (CARYA SR )R CATNYAL WAL ) S i
GIA

(Source: Research Findings, 2020)

03,50 5 5 (556 O35l s lome

Jols potin ke o8 e 5 @S 0 demloe 1) (V) Do o a3 slel ks S0l Ll ol

oy Sl oslinal b1y (630 035 8 e 350 ool (36 055 U oS o el s 5la 0 Sls gazme 5 |,

- .o . R S . . R . 4. . H2miu
e S0 e S0y faeme 2 1) O0s O S (53U 08 055 a Sledle S Gl s S OB T

Wl 55 Do 4 Sl (V) Jgdr 53 CL s 6l 5 e Ol e w0 S

3 g ﬁjo)y‘gdmﬁ& dslea | (V) dsdr oo slaal s coks J\il...al.ul

Jol s gwaie (Sl (10
= [(141) % (2616,3.024,3518)

x (1.144,1.364,1.633) x (4.046, 4.918, 5.815)
x (4.407,5.309, 6.268)

[

X (4.241,5.207,6.312))|°

oS ol ¥ Jsds £33 O gt 3 @l:.} Y sﬁfda S Sl pl 50 J_<_..> sl o gl wlin 5 b o

BYAKH" LO/YYY) L, JJ‘J.’ LY ﬁjﬁid" &:,w-w\.’ \) ‘falM Lsugﬁﬁtﬁ"’ L)'i‘ JGLQS CM I8 et ol 0 ab)ji le.hjja.w



1Pl g)ltans y sﬁéi; o led SR Jbs — Sl bl pim s o3 @&ﬁi R = sole .
ki Gla Sl g gamme p e Slas OF o s 080k b 2l slas o8 (636 035 e 2350 0 (V7070
Dy 25 oo 638 035 CL sl 6l B Olye 4

(2.468,2.872,3.313)
(6.591,7.788,9.141)

Sk o3y = = (0.27,0.369,0.503) (1)) alal

sl 0l osjﬂ () Jga £ Ogiw 53 5B ladsy a8 Jﬂgd" g wlin Oldas 50 b jlas 4SS 6l

Dy bl 3 Gk 3B 055 038 3L Gl e

Clsb o35 = (0.27,0.369,0.503) ==> C1 3L & o
SLNCIE] O & )Y av) ib,b

027 +2 x 0369 + 0.503

=0.378
4

Sl e ol 0051 (1) s poler st 53 @l 45 5,8 0 e Tl 5 basbs S sl
S o Jos s Bk 3l O3y s ssledle S

Clossl & 055 = 0.378 ==> C1JL ;s 055 =

OY) alal
0.378
= 0.368
0.378 + 0.181 + 0.270 + 0.070 + 0.063 + 0.067
ol slaslae (36 e 5 (5B O3y Y Jsi
1 TA7 A . .
s el (T, Py) I ki Kle) W( 556 059) 039 U39
b Jlj

ol JS 5 aols ONEY ANV YY) (Y0 /AW /Y80 VAVSEERVAN




f. oco<@9§éu9ﬁ® @@)@Hj@ 88052 aallbe) GIS o @5)[@ )ﬂ osldzwl b d 3J ;5 Sl @x"@b @)ﬂé}% WT RS SRS

S R PVWIE OVYY Y/00Y YA (AM /Y /18 SYVE /Ty
“7"'3": ('/ii' /oY) c'/-\W) ('/'i/\ /Y c'/'q-\) v/vVe /N
sms0 s S5 (/80 8V /0TY)  (s/088 0 /0\) (+/4A0) ER\ YT
S (+/80Y o /00e o /AN0)  (+/480 (/N8 (+/4AY) WV e
1
n /n (Vo4 WVAA A/NEY)
2\L]7y
j=1

(Source: Research Findings, 2020)

Dis b ol oS 5l alols Jlae ool 63 8 oS 1y sl 48 WA 035 b elidipns Shre & K3 a4 a5 L
@‘ob;ws‘) r}wﬂ\.ﬁj AV Q)}L;L;GJ&J.M;)‘ A.Lal.e)[:.a»jrjb AJJ'/Y-\Y'

Ls_WL._,_.J CyR) I 0,368
&4] J_wf )1 alols N 0.263
P S ) alols  —— 0.176
ol T (),068
Serge glo iy S 0,065
S jun — 0,061

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

(Source: Research Findings, 2020) Lol sl las 0l550:4 K

A5 50 (AU kS gauag ml
Sl i ol (56 ld g 3l A Sl o eslinad (36 Gl Jde Bl S ) choag ol AdE g
(V) o 53 sdel s O350 b 1y 0 (536 slawsY ool Raster Calculator sz b «guisss opl s oslizud 5 50
oxes L pleadd culg 5s s Aile slaeys 035 sl sbaY O Jolb oS S o VIS
- g A 5 el sdain (V0 B Ve (gl JS5) Ciliie sla Sas L1y 055 slils sbeaY sles a5 Fuzzy Overlay

o oladils Olsle g oS (V8 IK8) 528 IS ol g el 4y gluag Al a5 L ol s g



1Pl olems j GF&M ooty sERIER Jbs — Sl bl stz s o3 @5@}%)@ 9%y = sole ¥y

St bl 528 IS e 458 L SUM Shee s bs Shee ol o 515 05 508 amlie S0aSS L el ol

o sdal ks Kol pelad 50 Ol gd 33 o ol aid 5 il

s2200% 5230078 sra00E s2°500°8 53008 31008

E @

i Laialy
Ol ygs 03 gAaa
s e s
: 43 ki
b
g s2200 s20e sravoe srsove syooe syvwoe h g Araoee s sreove srsooe Lo aaal Lo all ol
OR Rls Ll ik arii)) s AND Sl bd ;g6 azsi s [Sa

(Source: Research Findings, 2020)

100N

600N

Product Slee L 36 azuny s CGAMMA Sl L5 b axi Y s

(Source: Research Findings, 2020)



fy. o(@géﬂy&o @[lsawﬁi‘z’a 8§dI50 aalllbw) GIS )5 @52[@ HNoslawl b a3 j s @i‘i’ab @5%:&_;; u%.;wﬁ RS oEE )

sraoee s e sraove srsove sove srwee
- N E - = 52'40'0°€ S2°50'0"E S3'00"E S3100°E §
@ = x

]

8

Laia)
E Ol g 53 ga3a
' RIS S

| [ETSITI

=

= srve srweoE sreave STs00E aoeE syiooE = s00% syoe sreooe s2'so'0e syooe 3100

5558 S b el 0 683l g Ol gt ) loaig a2 N0 S8 SUM Sles L 5 556 azi N S

(Source: Research Findings, 2020)

Coluws 31 oy UM 0> lag oL slen b L slaag o5 cul old gavaal (SIS Y 5 il ol
LS;QL@JAJJJ.))‘JJ‘JB )LJJJL? L’ 03 gd=e 42 ol )‘ SV ) Yo/A\ S gl Mvﬁj .Lsﬁb‘ja d':"‘:’ﬁ b QUMJ.@.J:
AV Jadr) Aol o cndad by (ghuang ool 5 anals gy 528 IS ot guvag Al b Ay s gunag

diia by o,blre slray | S o colun:Y Joo

C>buo 2o 50 (2250 yR09ksS) Coluns Ao Sl
YOIA) BIY4 sl
¥4 V-] 5L 5 ybomms

Ve 1#14 Js

(Source: Research Findings, 2020)



1Pl olems j 6[5}.5%00 o leth sERIER Jbs — Sl (bl st o o3 @@%}iﬁ w9 Ry = (sele Ff

AR seks 39l 5 (g S Aot
b GO o s @l Sl gl Jele Ol (6t Camexr 5 i e o dul B 5 LS5 w5, L
2l S S ol oo pde 5 Bk S g glatle s s Bl sbeaSl B xS it
Olos 53 ol Sl sl win R0 S Sl d axsh 5 A3 O3 el 05 5 Gt sbajle 5 ol
Sheslizad b gl st 51 36 il Jeily ey ol G Sda siles wals [ d55 gl
bdimes ot Jold Jlae Vsl ke pl &S GBS Dse 3B Gl piwji“ 5 A sl
adlas 5,50 glajlns Olgie @ sz se gla 23A) 5l ol 5 o 3 LS Sl ol (Lol LSl dol (lis
4 ¢l (GIS) il i oM e Sl elitd b 5 OF Sy e ol 5 (536 Glae (5,55 4 b 5 s s
o5 53 3L laas sers ;S8 4 &S Aase LS il sdd S slabee 51 05 sleaY W
Jds g Bl e Sl ahd 5 AS Sl Bs) ple 4 Cond Sl 5 e Sl 3 03 Wb 5 058
el S e et i Gl 3B e oS bt ol 5 il oo Shee WU A ol
G S i Ogzmes Slansle (S505550 55 5 20 else 5 (20l s il eslinad (556 sl Sas
Sl aallan 550 0350 53 s LSl ol adlaie 43 S SS a1 0Ly b 6L oS adlate 53 a3, 5 Lol
355 55 OF dalpd 5 ol adllas o3 soms S o 5 Jlad 3 LT SST, cp min 5 Gl ol i3S L 0 B,
oS BBl 55 e S s e 3 pns Y i W 4 e ol stalie B oS5l e
sam Gl glacis ol oy et gl ol s Sa305, 5 (Lasl by s ailsl) culbes
5 anl b ol 68 Sl Ol e Ll 15 o3 sdemn nl 534S Waeys 355 5 T GlaaSd 5 es ) 5 Lol la S
S 5 st WSl e 5 M Ol gl 53 sl dman 5 0SS some W5 SO0 00 e 585 S bl
Sleges 5SS w5 U s bl et 5 A Sgiopns Dbl 5 T ol Ll b s
e s e Camel s Gl by s cnlS iy slas Sl b Jb s Sl Sl Ol 1 OLS e e
boar g LS s Wil 5 A0 sl siuag 4B WS 4 e b s @l S S Ol et
23 Al LB b g rte (S0 SUM Slas (508 biddls Oljle bu g &8 5538 JS ghung 458
o3l o 50l g Ol gl il ot v 2le 5B A5 G s Sas cnl 5 s cal 00 el e
S5 W S e Sl (e 53 0550l g Ol gl ol (5 e g 4R 4 A Ll ol
el v g by cd 4B S el cales 5o T s o okl et b S5 a8 K
Jolo aS wls 13 5 st b me 3 S ail e 3L Db S 5 aliess Gl S lls bt

Ol s IS Ao 3 Y0 51 s 50 8l st ag .ol 6 585l 5 Ob;@é@@wj))%é)%i‘f



fo. o<®9§éﬂy&9 @Mwﬁgﬁ'@ 8085 aalllbw) GIS )5 @)[@ HNoslawl b a3 j s @aﬁ'éz[b @)ﬂé\%’é WT RS oEE )

Ju‘;.-;@ 4.‘)) LstiWT 6.1...:@ L;VL@J P g‘\.‘)) C)}j J‘ ‘-;\;LJ Q‘)Lw} w.alS 6\:.,.»:‘) BL) sl bJuLJﬁ b
salaal JJ}A‘)V\AJ QL.';_: b ajSJ\}w dk.w;@.& 6> gd>es 4 Q\J.>r_s C,q_.ﬁ.kaj L&aKﬁj_{w )‘ﬂ.w\ L;‘J" WL\A f‘j"
hlie o3 ) s g 935 b il b ol Larl i 53 0Ll (54585 5 ple ol phos oS sl 5,8 15 Ol el
Sldged Jlasl 5 54 ngjjj;ﬁ)rlpjl oslazal b Oludl a8 conl anno sl Bl a3 S ol slas 3l C’L»} Ll
o3 LAJ.wf slael s st glaag o i S oS Ol oo LS Ty L;)lf)'l.wu.k.?uc)\)blsu O s
Wlazs 315 b5 bt 5ok st b sbaig 03 mia o ol 5 e a5 ples oS Gble 5 S
0 O 4 anlllae 3550 Oliw gd SIS b 4 lsas A3y 5l A0 Sl 5 Sl Olpe Ll e 3 pl &S
5 385 4 g Sl il sl A0 olds y ol el gl bl a5 el g syl )3 g A5y ket
bLﬁ) (.S‘JS) SA=e LSLQJ.W_{ S4 3 J:Jb 4 aS Mbda oles u':*“}}l 6b el c)b; J,<.‘> 9 N M)L:s );‘.Jw”g
ol s Sl b glaag 5o iy a8 by 5 S o5 5 ploneS Gble OLbail 5 Ol b opl 53 Comer
3wy Ll s wliae A5 5l B0 ol 5 Sl Ol L3 Ll e 55 cpl Skl B S 18 sl



1Pl glivne 5@ o letd sERIER Jbs — Sl (Ll s po 95@@5'9)@ o Ry = sole ¥F7

References

Ahmadi, A., Fathi, S.,Akbri, A. 2018. Assessing the resilience of urban environment against natural
hazards with emphasis on earthquakes using fuzzy logic and GIS (Case study: Urmia). Geography and
Environmental Hazards (7) 3, 73-57. [In Persian]

AsadAmarji, M. 2005. Presenting a Model for Preventing or Reducing Landfall Accidents on Mountain
Roads, M.Sc. Thesis, TarbiatModares University, Tehran.

Asgari, A., Parhizkar, A. 2001. Application of urban planning methods (land use) in reducing the
vulnerability of earthquake hazards using GIS; Case study: District 17 of Tehran, Geographical
Research Quarterly.11463-11448.[In Persian]

Banica, A., Rosu, L., Muntele, L., Grozavu, A. 2017. Towards Urban Resilience: A MultiCriteria Analysis
of Seismic Vulnerability in Lasi City. (Romania). Sustainability 2017, 9, 270. 1-17.

Chen, K., Xu, W., Mai, P.M., Gao, H., Zhang, L., Ding., X. 2018. The 2017 Mw 7.3 SarpolZahab
Earthquake, Iran: A compact blind shallow-dipping thrust event in the mountain front fault basement.
Tectonophysics, Vol.1, No.747, 108-114.

Delavar, M.R., Sadrykia, M., Zare, M. 2017. A GIS-Based Fuzzy Decision Making Model for Seismic
Vulnerability Assessment in Areas with Incomplete Data. International Journal of Geo-Information.
2017, 6, 119.1-16.

Goli, Ali., Asgari, Ali. 2006. Application of fuzzy logic in turning a village into a city: Tehran province.
Journal of Humanities Teacher, 10 (45), 139-158.

Hosseinabadi, M., Mousavi, S.M., Nazemi, M. 2019. Earthquake and landslide hazard zoning by fuzzy
logic method in Bagheran mountain range (south of Birjand), Quarterly Journal of Geography and
Development 17 (55), 153-174. [In Persian]

Housing Foundation of the Islamic Revolution. 1996. Seismic microzonation of urban areas. [In Persian]

Iragi, Alaha., Shukri, Mohammad Hassan., Falahtubar, Nusra. 2017. Application of fuzzy logic in the
evaluation and zoning of earthquake vulnerability potential (Case study: Rural settlements in Tarom
city). Geography Quarterly.

Japan International Cooperation Agency (JICA). 2001. Tehran Seismic Microzonation Project.[In Persian]

KashaniAsl, A., KashaniAsl, S., KashaniAsl, M. 2017. Application of Fuzzy Logic in Analyzing the
Vulnerability of Urban Physical Spaces to Earthquake (Case Study of Ahar City), National Conference
on Construction in Seismic Areas, Arasbaran Earthquake Memorial, Tabriz, Provincial Building
Engineering Organization East Azarbaijan. [In Persian]

King Stephanie,A., Kiremidndjian, A. 1995. Earthquake Damage and loss Estimation through GIS
‘Proceeding of earthquake engineering: Spain.

KorupzanDasfully, A. 2005. Principles of fuzzy set theory and its applications in modeling water
engineering problems, second edition, Jinad Daneshgahi Publications, Tehran, 3-4, 170 and 205.

Jafari, S. 1996. Basics and principles of stability of natural slopes, Sazeh Publications.

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.

Martinelli A.,Cifai G. 2008. Building Vulnerability Assessment and Damage Scenarios in Celano (ltaly),
Using a Quick Survey Data-Based Methodology, Soil Dynamics and Earthquake Engineering, No. 28,
PP. 875-889.

Matsuoka, M. Midorikawa, S. 1995. GIS Based Intergrated Seismic hazard mapping for a large
Metropolitan Area: Proceeding of earthquake engineering: Spain.

Mazandaran Regional Water Joint Stock Company. 1998. Alborz Reservoir Dam Design (Studies of the
second phase, Appendix 3, Engineering Geology Report of the dam site). [In Persian]



fv. o(&)ggéﬂw @@ﬁa% 8085 aalllbw) GIS )5 @j[@ HNoslawl b a3 j s @-jz’aﬂg) @)ﬁé\‘% WT RS oEE )

Meshkini, Abolfazl., Shabani, Morteza., Neshat, Abdul Hamid. 2017. Assessing the vulnerability of
educational use with the approach of passive urban defense against earthquakes (Case study: District 6
of Tehran). Volume 49, Number 2, 243 -258.

Najmi, Manouchehr., Ebrahimi, Majid. 2006. Prioritization of technical and engineering characteristics in
QFD model using TOPSIS method in fuzzy mode. Sharif Scientific Research Quarterly, 33 (22), 3-9.
Nojavan, Majid., Ghazanfari, Mehdi. 2006. Development of a 2D MADM Model Using Fuzzy Reliability

Index, International Journal of Engineering Sciences, 17 (4), 23-31.

Paknejhad, H., llanlu, M., Ardakani, A., Ebrahimi, G, M., Soltani, Y, A. 2013. Identifying the urban
vulnerable areas against the earthquake with Gls Case study: radio daryast.chalous. International
Journal of Advanced Studies in Humanities and Social Science. Volume 1, Issue 4, 2013. 255-263. [In
Persian]

Poorahmad, Ahmad., Habibi, Kiomars., Mohammad Zahraei, Sajjad., Nazari Adli, Saeed. 2007. Using
fuzzy algorithm and GIS to locate urban equipment, a case study: landfill in Babolsar. Journal of
Environmental Studies, 33 (42), 31-42.

PourmohammadShahvar, M., Eshaghi, A., Farzannegan, E., Mirzaei Alavijeh, H. 2019. Shakemaps of
Sarpol-e Zahab Earthquake. International Institute of Earthquake Engineeringand Seismology (IIEES),
Tehran, Iran. [InPersian].

Rajabzadeh, S., MomenSanavi, N., Rezaei Moghadam, M.H. 2016. Preparation of VVulnerability Map Due
to Earthquake Crisis Using Simple Fuzzy Logic in ArcGIS Software Case Study: Tabriz, 2nd
International Congress of Earth Sciences and Urban Development, Tabriz, Kian Company Knowledge
project, University Jihad Research Institute, East Azerbaijan Province. [In Persian]

Rajaee, A .1994. Applied Geomorphology in Planning and Regional Development, Tehran: Qoms
Publications. [In Persian]

Roostael, Shahrivar., AhadnezhadRoshti, Mohsen., Kamelifar, Mohammad Javad.,
Alizadeh, Hadi.2015. Analysis of The Seismic Vulnerability of Physical Indicators Based onFuzzy
Logic Method.

Saeedpour, G. 1996. Exploration and determination of possible fluorine reserves in Savadkuh,
Mazandaran. Master Thesis, University of Tehran. [In Persian]

Sharifikia, M. 2010. Vulnerability Assessment and Earthquake Risk Mapping in Part of North Iran Using
Geospatial Techniques,DO1.10.1007/s12524-010-0046-2.708-716.

Siami, Q., Taghinejad, K., AhdiKlaki, A. 2015. Seismic valunerability of urban areas using inverse
hierarchical analysis (IHWP) and GIS; Case study: Gorgan city. Quarterly Journal of Urban Planning
Studies. Third Year, Ninth Issue, Spring 2015. pp. 63-43. [In Persian]

Smith, K. 1996. Environmental Hazards, Seconded., Rutledge: London.

UNISDR (2015): International Strategy for Disaster Reduction .Geneva, United NationsOffice for
Disaster Risk Reduction.

Yang, C., Han, B., Zhao, C., Du, J., Zhang, D., Zhu, S. 2019. Co-and post-seismicdeformation
mechanisms of the MW 7.3 Iran earthquake (2017) revealed by sentinel-1 INSARobservations. Remote
Sensing, Vol.11, No.4, pp.418.

Zare, M. 2016. Natural Disaster Risk Reduction Management,Pars Kimia Publishing, Tehran, First
Edition. 484 p.



Quarterly of New Attitudes in Human Geography (winter) 2025, Vol. 17. No 1

Zoning Earthquake Vulnerability Using Fuzzy Logic in GIS (Case Study:

Savadkoh City)
Saleh Arekhi*
Associate Professor of Geography, Faculty of Geographical Sciences, Golestan University,
Gorgan, Iran
Mahran Akbarian Sorkhi
MS.c Student, Human Sciences College, Golestan University, Gorgan, Iran
Somia Emadaddian

Associate Professor, Geography Department, Human Sciences College, Golestan University,
Gorgan, Iran

Abstract

Introduction: Earthquake hazard is the sudden movements and vibrations of the earth's
surface, caused by the breaking of the rocks of the earth's crust and the release of the energy
stored in them, which in case of high intensity, causes a lot of damages and losses in human
centers. The origin of the earthquake is tectonic and probably a failure is necessary. This
phenomenon, on the one hand, causes breaking and shifting between the rocky masses of the
earth's crust, and on the other hand, this shifting and breaking leads to the creation of waves
and propagation inside the earth. Usually, more than 95% of the causes of earthquakes are
related to tectonic movements. But other factors such as volcanoes, collapse of underground
caves and landslides can play a role in causing earthquakes.

Material and methods: In order to carry out this research, basic maps of the studied area,
including: geological maps, fault lines, topography, etc., were collected from various sources
and a database was formed in the GIS environment. The layer of fault lines and geology with
a scale of 1:50000 of the studied area was prepared and entered into the database. The height
and slope maps were obtained from the digital elevation model (DEM) of the area (12.5
meters). Road maps of the region, urban and rural settlements and drainage network were also
extracted from topographic maps. The lithology map and existing landslides were also
received from the General Directorate of Natural Resources of the province. Six standard
maps include: maps of the distance from the fault (main and sub-fault), distance from the
existing landslides, geology, slope and type of land or soil are considered as criteria for
evaluating the vulnerability caused by earthquakes. became At the same time, it is mentioned
that the factors related to building engineering and the quality of buildings (building life,
quality and composition of materials...) are also involved in the level of vulnerability of
settlements against earthquakes, which should be taken into account for the micro-area. It is
necessary to determine and estimate the amount of possible damages, and of course, it
requires a detailed and separate work.

The method of conducting this research is descriptive-analytical. In the stage of collecting
information and primary data, library studies were used as well as field studies and
observations, interviews with experts and distribution of questionnaires among experts related
to the subject under study. In choosing the criteria, we were careful enough to have a
comprehensive and systematic view of the subject. In this study, the triangular model and
their fuzzification in the environment of geographic information system was chosen as the
criteria evaluation model, which will be discussed in detail about the calculation steps in the
next sections. In the next stage, the mentioned and fuzzy criteria were overlapped by
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combining the data using the analysis functions of the geographic information system
software, the result of which is the extraction of the final map that shows different areas in
terms of sensitivity to earthquake.

Results and Discussion: Introduction of factors and criteria Fuzzy logical model was used in
the area under investigation for the zoning of vulnerable areas from earthquakes. To
implement this model, 6 effective variables in vulnerability zoning were used. Then, for each
of the research criteria, the corresponding fuzzy function was designed and fuzzy maps were
drawn for each criterion. Fuzzy maps were finally combined in the geographic information
system by adding, multiplying and Fuzzy gamma operators. These indicators or criteria are:
The criteria are:

1. Geology (C1)

2. Distance from the main fault (C2)

3. Distance from the minor fault (C3)

4. Slope (C4)

5. Existing landslide (C5)

6. Soil type (C6)

The geological factor is considered as one of the main parameters in causing damage caused
by earthquakes. Since the major part of the city is located on gray shale formation and
sandstone, it can be said that it increases the risk of earthquake. Therefore, the most points are
given to them. The type of function for its fuzzification is incremental linear.

The presence of faults is considered as an important factor in the occurrence of earthquakes in
the region. The presence of many faults in the region plays a major role in the occurrence of
earthquakes. Due to the existence of many main and sub faults in the area of Swadkoh, the
closer we get to the boundaries of the faults, the risk of earthquake is higher and therefore the
highest score has been given. The type of function for its fuzzification is incremental linear.
Due to the existence of numerous faults in the Swadekoh area, the level of damage caused by
an earthquake is very high.

The location of the buildings has an important effect on the amount of destruction caused by
the movement of the earth and earthquakes. Basically, lands with a slope of less than 5% are
considered as suitable lands for the establishment of human settlements, and slopes above
15% are unsuitable lands for this purpose. The type of function for fuzzy. Its construction is
linear. All the devastation and casualties caused by earthquakes are not directly "and
exclusively" related to the earthquake itself, but an important part of these damages are
indirectly, with the intervention of the phenomenon. Geomorphological changes take place.
Due to the existence of numerous landslides in the Swadekoh region, the closer we get to the
landslide sanctuary, the greater the risk of earthquakes, and therefore the highest score has
been given. The type of function for fuzzification of this criterion is linear.

Considering the type of soil is very effective for preparing a vulnerability map. Since the
major part of the city is located on alfusols soil, the effect of the earthquake will be
intensified. The type of function for fuzzification of this criterion is linear.

Conclusion: The growing and increasing trend of urbanization and urban population is a
factor for large losses when natural disasters occur. The expansion of communication
networks and urban infrastructures on the one hand and the non-observance of the most basic
safety points in urban construction and the lack of a plan for the growth and development of
the city on the other hand, provide the basis for causing great damage during an earthquake.
The purpose of this research is to zone the vulnerability potential due to earthquake risk using
effective criteria and fuzzy logic algorithm, for this purpose, six criteria including slope,
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geology, soil type, distance from the main fault, distance from the secondary fault and The
distance from the existing landslides has been selected as the study criteria and by applying
fuzzy logic and its membership functions and by using geographic information system (GIS),
weighted layers have been produced from the mentioned criteria. The results show that the
use of fuzzy sets in quantifying and increasing accuracy is very effective and more suitable
than other qualitative and hierarchical methods. To adjust the very high sensitivity of the
fuzzy multiplication operator and the very low sensitivity of the fuzzy addition, all the fuzzy
operators were used to achieve a better result. Due to the complications and factors caused by
geomorphology, the presence of major and seismic faults in the region, which is a sign of
their tectonic activity in the region. These faults are stretched from east to west in the study
area, and their most scattered is in the north and center of the study area, and its evidence can
be seen in Swadkoh city itself. Also, due to the nature of the earth's layers in the region and
the expansion of the city on thin formations (barracks, alluvial cones) and the protrusions of
older alluviums on newer alluviums, the presence of faults main and seismic and alluvial
networks and rivers that are located in this area, it can be said that these processes and
geomorphological risks of earthquakes limit the development of security in the city and can
increase the risk of earthquakes. By identifying these processes and geomorphological
hazards of earthquakes and zoning earthquake risk areas and applying special measures, it is
possible to reduce the amount of life and financial losses caused by earthquakes and help the
welfare, comfort and safety of citizens more and better. The results of the investigations have
led to the production of a zoning map of vulnerability caused by earthquakes, which
according to the zoning map of the whole country by the Seismological Organization of the
country, the SUM operator is closer to this map and accordingly in this research has used this
operator to produce the final earthquake risk zoning map of Swadkoh city. According to the
final map, most of the area of Swadkoh city is more vulnerable to earthquakes, which includes
areas with a high risk of about 64% of the area, and according to the map, these high-risk
areas have settlements. There are many villages and cities that are at risk of earthquakes,
which include low and low slope areas in the northern part of Swadkoh city. The high risk
zone also covers more than 35% of the entire city.
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