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Seismic Risk Analysis with a Probabilistic Approach Using the
CRISIS Model for Zarinshahr City

Amin Eidivandi, Master of Science (MSc) GIS and Natural hazards grope, Lenjan Branch, Islamic Azad
University, Isfahan, Iran, amineidivandi@yahoo.com
Ghasem Khosravi, Assistant Professor of GIS and Natural hazards grope, Lenjan Branch, Islamic Azad
University, Isfahan, Iran, khghasem@yahoo.com
Abdullah Vaez Shooshtari, Assistant Professor of Civil Engineering, Lenjan Branch, Islamic Azad,
University, Isfahan, Iran, vsabdollah@gmail.com

Abstracts: Earthquake as one of the most significant environmental hazards of the earth, threatens most
regions of Iran. in recent years the importance of earthquake hazards in the country has increased due to the
rapid expansion of cities and the population and capital concentration. Zarin Shahr City as the center of Lenjan
city in Isfahan province has a high risk of seismic hazard, in terms of population, socioeconomic infrastructure,
and on the other hand, due to the presence of several active faults in and around of it. Accordingly, studies on
seismic risk analysis of this city and recognizing high risk areas are one of the requirements of urban
management. Therefore, the purpose of this study was to use a probabilistic method for analyzing and zoning
the earthquake hazard in Zarrin Shahr city by using the Crisis model. The research method was descriptive-
analytical and it has been analyzed by using library studies (documents, geological and topographic maps,
digital elevation model, seismic data catalog, genealogy images). The results of this study show that more than
17,000 hectares of urban land are in high-risk areas and therefore, considering to the fifteen thousand of
population which are inhabitants in this area, attention to the design and implementation of resistant structures
to seismic hazard and also the strengthening of the worse parts will significantly help to reduce the possible
damage which is caused by the earthquake.

Keywords: Seismic Risk Analysis, Probabilistic Approach, Crisis Model, Earthquake, Zarinshahr

Ol dlganal ¢ ool 315 o5 Ol dls ¢ 2ol DM (lagzis 5 dame Sl blies 03 Skl wld )8 (iprke al 5 Gt SNk 95
amineidivandi@yahoo.com

1. Crisis
2. Digital Elevation Model

74



NF8 o 25 33 et S e Sl sl 5 L] a6l ) st Lo

Jbe Gl ol o3zl ! ST Jks 51 OT el g
.))‘)bd}‘jdtlﬁLilf‘j)‘r\qr.;‘q.?(ajybg‘{b\fwﬁ‘;
Cpse slie o g, b aie) ool 53 M8 &S Sladow
530 Jle 53 0L 5 g lsee SIS ol ai §
o3gdoe (S pdian] Ol Sl Olge Cov glallie
IHPW  Jue 3l eslanal b a3l s ol 55 LA (6,48
Aoy Yo S sl Ol Gass ol @l:.i‘\fu\.in\:slzﬁ
VLl 5 Vb il L OLEST (g4 03 5uoms
Ol ge Cou gldllae H3IYAY Jle js Al gy ol 4 50
2 Ol S Okl (SYlazst Sgy 405 e Sl Jdo
Sl il Siags pl 53 aS Sl eds HIS SVl 5,
Je b Sl 53 8 S35 15 s 3050 S35 03)
Sivatgy 4kl 5 b3S o g 4 o o el S
30l s e Oglize a8l o)ss s ks
e 3 P51 U ol oLl s (Y010) ol
L35 oslizal glo ) (S8 mly Jaa 51 1L oSS
Ay Ol le Ao )5 7Y 5= 45T das e OLL =k
ol 03 S e e 1y Tl e 453 b o 4 S
ol et Sl S G oo Solab e S e
Jlo 55 Sl Olaal 5 s Ssames ol ol L5 )
rotlie 8.8 3 gle ) st Ll Ol st S ¥4
Ao gy iuiom 4 Ad atls il Ol s (ol p SVl
dlomn st Lo 53 3 e Sla s fl b Ol e
S gy o g lin YA Sl L g5l )3 5 @b b s 5 0
Olge Lo (25050 LIYAY Jlo 5 (6 28 58 el 5 A
2305 ey s o 53 Suals Ly, Sl LT
S (g8 100 plas 4 (gl 28 s DLl Ol
Mz @ by sluaig 28 tagh ol 55 S A,
Jsb 5 s il Jlast Ao ys 03 (gl (S AalS abal
..«UJ}QJVMJJL-IFVOQifj&a;)b&gjba\ea’@]&

1. Natural Hazard

-

o0
S Sl L;Lkou\.iu\i )‘ ASJ.‘) J.:la) @.:.19 ‘u;la.”’u le;\a-.ﬂ
CM‘oJ‘J)‘J.;QTj‘G&b&)fﬂ)}blﬁ*&)‘ LSJl:M
ol dlm 5 Olg 53 0T 51 sk 0LL 3 ol Hles 14
5 S Jon (S5 Ll a oS g5 s SIS i e
Aks a5 s isls (S Jame 3 Ol sla b
o 3 sl 0T 51 U glacawT 5 Ol s zals
S S Olse 4y A5 oS Cabe el s S s
g;w:‘ a.\‘,.u' CJ.)QG L_;‘L«U‘ C;JL?- C‘J..GJ‘ J.a‘}& w‘;ufu
2555 51 remy Gble &5 a0 DL (S )b Sla g
o s Sl o oot ek D3l b
Yoo Jle s oo Olojle Si,1S olul ool s S
) i a5, Olgr by saST o 52 Ol al 55387 (3
AV 5 22,5 0/0 YL s b glad 15 sl o
iS5 Bl sl 5 315 5 g pdicanT ate) 45 1y Laas,
(B e ol Sl 2Bl o blous opl S1 3 0kd
‘)‘DMQ‘k@w}bbdbb)d)}d‘ﬁ‘)ﬂ))
5 el o ble Sl (b Glods s Olgie a4l Ll
cﬂ;&h&@‘ﬂ&‘kbﬁﬂédjjjﬁbﬁu\in
Jled e Lg\.aJ.‘.f 359 b Lo g o1 Osls 'C) Jlez|
L solsman Cle o 55387 (sla e 5 (6ol ABL oo ol 2
;,.:..»T upjsu BE) e)b.u! \i EICEE 6:13\].9 ;‘.’.'.wT cUﬁJ«f
SIS (gm0 45 T3 05 or (S ol ol ol Sl o
S mlie Sl (b Ol bl b dblie s g8
)‘J‘)?JvLg‘akjg;?w‘)‘QTu‘fu)UTﬂls‘ié&
L5 a5 (o s 5o b n 5 e el SRl YA
033 sgre 4T o lie 4 4 LI (ol 43 51 3

,::f@wwlgquﬂ,u,a&uw@ﬁwb



A S e o e S glag el
Glallie 53 AFA0 Jlo 53 Oliss o el dew 5 o ykell
Joe jleslamal L a3l 51 a0 OHlus s Olge Cow
A1 Olwgd anllle 3,4e aibie GIS 5 RADIUS
S das o OLES agh ol s Jeol @L"JJ.> S s
)345)5)'&}5} Sl 655t 95y 5 51 AL ol
&fﬁ)b)aﬂé\ﬁ;Qc@lﬁl}wM@yaM
JoE sl 53 5 358 0 2515 (SHI Sl o Oy
6 (YY) OLKs 5 gl Coljio Syl Olje S5
S 6l 1 56 g 5 (A g sk
SLSIL Jlo fa 53 55 (630558 5 Aoy )8 4 g O
S 3l 0las (b e s LU, Olse o sldlae
o3lizal 15l L5 g Oluedl L6 slaol, 51 S
Sish i 55 (Y008) Oy 5 Kb .l (636 st )
0558 53 &b Led 53 A5 e L5l Gl s
S bzl 3550 (8 gme 45 5GIS aru 5 p s |y
elys ol (=l>u\ Oladlls ainy g dine Ol 4 4 gL . Lsls
S by A 015 2557 00 70 B8] () 52 53 rew 4o lns
Uil gl Gla gy €1l el e Glo )
S 9 ) A Ghle (glulidyoj ) s o
Al e b S bla b 55k sl p3Y (SLT
ke 350 dikaio

Ol g 53 HLSCa OFFPAF/YF Colune b anlas 35 g 3 gudoes
Jsb 4 Olgaol ,ei o f G RekS YO Aol )3 Ol
" oWl a oe s 0) CATYET BOY YV XS Ll e
Lulsl b e cpyj s 05,15 FYAY ¥ EFY ¥Y 00
Aol 53 edgdoes pl Ao odwl iy gmed g and
St s 55 5 (S DB 5 )5 4 p g go 055550
bt b (Bl o sas JSCb 4 5 3500005 5T 4 >
P ofosm - osr 58 dli - dls IS e b
el 038 885 Olor o = it (55 L ailate ) g
e ) 3 ol 3 gp0nl; Sl o) bl 2S5
055 (&l o S 0S50 S 4 Ol g 03 5en Dol

\A

WA 5l = 4 5 o o5lod— o228 Sl = ases Slalllas 5 Ll i aslila

S5 Sl ol eslizul a5 1o ) ey o 5,57 5 5 oS
o33 S5 1) Bl 30 S D15 g0 05 J 5 (o o
L slaagy & alol b b I 14Kt 6l 2 YoV el ST
S Sulg 2 45 3 500 Gl D glite (i ozt O oo
i S o ot ol (Sl Ll 36 s
ok oy (S AalS dlasly Sl ol 513kl slne Ol
O bbes )y 53 VWA Jlu 53 01K 5 o ST L 5.l
O Ool g 5 Slara jow 4 55 06355 pal 315 51 AL
Acs 3 Gmliws Lg)léo)') Slaosls jleslemalbas wusls
5 03 ) 4k s (slaty 33l 5 O oKils 58 53
PIF o8 b IS5 g s Do 534S s e S L)
DAL ket Sl gy s ailale Colas Ao 13V 2l
S 1l VWAS Jlo 53 O 5 0L slers e .31
35 s adlain 53 )5 s shag ) 5 guag Ol
adbate j5 glo) J los iy geal iags cul paaS Al
L;LaJMf SleMbl 5 S yb glaesls wlul  asdllae 5 40
e 3 KIS 5 jma 1505 Y dntar 5 (35558 5 sl dl e
3,8 s YEVO 5 FVO iS5l oy b suag 42
S eslial Olgie b aags 5510 Jlu s adls ol
S @5 J 5 sop 02 2B ST slL
M&x&ibﬁ:Q‘ﬂ‘)bﬁMr{‘jjékajJ‘Jb}'
L3 S adeia Ol g g bl 21 oS ) kst vy
S oS & i g (6,851 3 S b o e

W3S F s 3058 55 Jb
l0as VFAY Il s sl ol Slsle o ja) 5 Slale ow
23 SVl gy w0 dme) ks luag Olge o
A 5 S N0 pld ol gy Ol o8
o) 3348 Sl 5 plonil g g Ol 5 0 28 5 i
bk o 4 by e gla pell (glalid 51 s
Bl ols olie S ol Gl el ST dde 1 eslizal
o5 s o5l Gladadar 5 o) dme sl g, Sl 54
Gzt Sl 5 o sty 53 Siulssl Jlesl dsys 03 (6l
5 035 aculoee Jlo ol 53 il Jlas| Aoy any



/\'—9\.u.énjg,iL'f_))',@,ﬁ:):M\;JM}\:&L&»‘Q;QB&‘@EA)L‘L;‘a)')j.]dﬁ-‘}:l:u"

(o3 g (313 uda 0L 2 5 o5 e 23 5 o0
35 anw g gslul ol Jolo aS Conl 59, 0yl ails g,
Ol ool g adlate STl 4S5 5 i o ailate > Sl
A5 03 gdomn pl 53 815 48 S e o e S o
..sjl.sjljéesjbu@}f&ﬁéju}.\;@)af@l
by w9y 9 bosls

03 o) S IBL — AN

odas Sdlay 53 & loj ) bt oL Sl 4 ar gL
ol Jl e S St Bgy 51 Grags cpl 5o 3,05 s
Wl 03 8 oslil wisly o (V) S5 0 4 0T

22 20 oS sz 3 g ST eS 5 S oS,
o 055 5 S S F e 08 (fd mliuo 025 g
anlB o S (O 08 iy oS e e 5 ke i
G 55 ey 58 055 (e 5 Kz 055055 5 53
L8 G 53t ST 568550 5885 5SS 5 (e S
S oo dled & O Sl esgdoe o0 ges o3 g0l
ST Oy oS 58l 21531 65 4 0 Bl 503 soms
5 3 Had Slaanl )T a8 Lo 55 03 5doms o (5l
S co3gdomn o 55 Jlob Jol 4oLy 55 Lo suas

CJB 03 gd>en dJ&)‘ "’ﬁ)"“’\:".’.‘j 43\5)})4{)))}\{)04.@

andllas 55 50 alate Comd 5o :(Y) S5

R plosl Al b () S

VY



\rﬂ/\)l.g.;—ﬁj\;mfa)w—r;&.bdb—&MQML@}@‘PMM&

el S 5 0dd ala b Hl8 bu g edd Candl glad e
Sy Dlasloes g1 0L (6 ey Ollasil 1 ol &1
oslizaly ke e YONO 0555 51 Liasi opl 3 Adl s
slosf e s L) Glp e ool 00 ks S
5 bld 25 S oi ) el ks p Jae el s cadate
oo AN Ble s 53 Gleesl] S T 55 0¥ 515
B 05 508 93 nej ey b il 33 8 o
S pgh 4 okt 4 i (555T5 8 oM YOF UL
Ml otn 5% b 5 0k 1)1 5 JUIS” 31 el J e
o8t 6 58 55 e g0 1SC 5 ki 5 olBdl 31
ol elinal (558005 ) e 350 0 5Se e O
5 &b Jols o5 Jmes o sl el osls Sl L
3 G55 S5 S sy @Bl Slata g s Ol
b Sl odd SW S gd ol g@lyl s b e €5
P e wrle dlin I e DAL o Sl
Sl 1o 2elsl 3l (6ol 7 ok otalice 3y ol b33 8
s 33 @3l Oy g0 4 OleMbl g olis &1l 0 J ey oo
laosls Sl os rw addllas ol 3 &S 5,8 o I3
355 STy oy S iy s es ) e 3 s 515 SOl

Boj ) o) (Fop Sl Ol -2
o by 5eds S8 (S el paiie ey
35 il Mw , ML, MS ,\Mb Caliiee sl 5
SOl 5 50 o baesls ol Sl 03 (65LT (anlllas
e el MW (855 ol 6151 0 53 153
3L ,olde 53 gon s 6)&0)'}‘ Ol g S e &8 ol
o3 gdom 53 e pla o Jl 53538 i g3 53
So13 55 6,03 ) Dl 03y i g on gLl ol
S sbhanls Sl 5 diwd 355 4 bg,e Cosgdouw
o3 o palin Il 5 gdoen 3 58 o S LOT (sl
$o3kiE (S5 e 4 o plde plo a5 (5L0LSS
sl U MS 4 ML s Mb ;5lis asllas ol 55 .l MW
el ol Al Bl Hldde Gles 4 MW (gl 9 Sl

5 b gl ol 2 (Sos om il o2 Bl

\Al

sl 53 (sloj Y andar o 5 5 5a b o) J slataidar o )
o Y b b g (e S 4 T (ildie 5 b
FR (1) oslo) ) antr 51 oSl aluols Jloz| & b
b e 0> e 4315 (S Jlerl J&s b e Y
SLals Ly, Ol -F FM (m) iz, oSl
Sl 3557 =0 dilaie ol a3 0 3L B Lo 5 ks
telos 5 (ol 5 515 Glgmalad pute 03 5ai skt | ko
ghs dll o p )5 (b Slid b)) s o
S Olid byl end =8 (Calidee slas g 5 53 SULL
S s b s e s e 53 (PGA) (e
ols Qe Cank (280 B sl (b el e -V
dlaml 055 wadar o 6l §o5 mis @b (Sl
NS o 5 oSatle Jous U e o8 ST dais alsls
Sl S SBT3l stepllss sgron Ol 5 oo JS Jlazrl (5555
SUL i85 el Culg 5 5 3l sy it
4 aeabme ol By b a3 1) e S bl
S ot S e by g 3505 e 5 7 st o 50
S B a5 skt L el L oS il e S
Sl S35 shyls Jde ool 03 S eslizad 0T 1455
Iy Slp 15 el S S5505 4 e 51l e VL
S St glaciab ) sb ren 5 b sl Sl 035
) 33w b 5 a5l 0T gl 3l eslizal L 5 3,5 eslitul
Sl p a8 Al g 5 53l akige S (82 208 s Jle
el Ly oy O Sl il oo sloj ) 5 o gl
Sloj ) Az dnlomn (gl p Gl 53 Laoms 6 o] S s
Sl Ik 6 loslizal b1 (glo I Sl st ST o el 5
G5 3 A G Shs g s f i S AS o alons
S S 528 3 23S ot 53 b3 e
S Olgie 4 L5 or 315 8 85 Dl A5 le el S Lo
s patde d15 0T3S Olse b STy dnT
A3 L 5 bl (3ble Olsie 4 015 oo ) b mlee
4 o S o Jus b plesl iy 6 b el ST 025 8
5 0 Ol 1 alanw g bl 53 st dusloes Sy



A58 o 3 53 et S e Sl s Il il sle3 ) s Lo

ol Al 2306 0l 031 53 g Skt 5o ol ) 1 2 3
3ok (6 g Ol 51 s o3 a3 315 Ko oslis o
A s sl s, gl 4 s OT (S5 5 sy on 5T
5 Bo5 ) el Y il g L3 g 0 8 8
o 8 1 0 55 00 g el g (Slady 365 bne ) iy
Uha S Gl e i d e Lph O e S
Aab o S8 5 e gloo oty Sl osliz Laej S g oo )
3 S3LOLSS Sllas plowil 51w (VAVF (55 5 53,8
s 4y o3 b a8 JBIS laas 3 S 5050 ey 3

el 0y 3 S 03lizal OT 31 s 5T plonil (gl 457 T

Sl S ailgy dhas Sl s &l G555 zlsel S5
o3liiul 3 0 (6 5 033 Calisee Slalllan 53 50k 1,1 O 5l
135 o Wl 5 daulyy 4 Ol ool 43 8 413
(VAAY) ks 5 5o e T (I

M, =0.62Ms+2.3
$le sl gl (VD) 5, 5 55 (o

M, =0.623Ms+2.1
Bojy s gdojy g Si> -7
b g LT e 65 10 Jopes s o )
3 ol Jl s gh e eslizal o) o slus

A.UJJ'wx@»jej)éul&ﬁe@jkéfjltlfjoljéalijdlz&j:é}:jclscc;ﬁwjljzﬁ}l:fb~Cla&4fjg,&&i))'6\ej)5ba>\>:(\)d}4?

EVENTID,AUTHOR DATE TIME LAT LON DEPTH TY MAG | MS MW
vyaasy, ISC VYV AV SYAOY [ YY-FYE | s)yYFLa Ve 5 M 5 £
FAAAAD, ISC BIYENAYY ¥ [ YYAVAY | 8yEAVY Ty M 5 0
¥-107Y, ISC #1311 A AYEYS [ ovyeasf [ avvyys Yy Mb o f¥

YaY¥asa, KISR IAAYARES YFYY YYAF R vy ML Yy YV ¥
£IYYIYO, KISR VVAE/Y- Y NI Yyya /Y. VA ey ML YA Yy \¥2
£1FYaV0, KISR VVIYAUY .Y Qe e ivF Y1AaFA B8YFYA Yy ML Y¥ Ya ¥

VYEYYa¥, ISC VIYAIY - F VANE. [ ovrarry [ oV FA-A YOA Mb va Yo

A--avYs, ISC FIYAIY - -0 SexE [ orvaary | svarey V- ML Y Yo YA

A\ £\, 1SC IRTARYA RN VEYAY [ ovravyy [ avaavy YA ML Y. Yo YA
\¥-V-a4., TEH AINO/Y - = A YOFYY Yy.vas BYXVA Yy M ] ¥
£.Y--f£aY,TEH VIYIY Y YA £Y YYFYE BYDVY N ML Y5 14 Y¥
£.Y-\-Y\4,TEH VYIYY NN SEYYY Y FOv BYYEN V¥ ML Y5 14 Y¥
£-Y-\\YFY,TEH VYIYE/Y- NN 0P DFY YYE-F /Y01 (2% ML Y v¥ Yy
£+ FAFSYYA,TEH SIYAIY <\ Y S0V S YYFAS B/YYFA V. ML Y5 14 ¥
£+ YAYOVYO,THR FIVY/Y Y YEDOY ¥Y..q Oy VA ML Yo VA Yy
£-Ava¥ay. TEH VYSIY NS APRRRS YY¥SF INESYd VE ML Yo VA Yy
£-aAdVAY - TEH VYIVIY -\ F Y AA Y £EY OY.OA vy ML A2 VA v

a5 S g el old eolisl Jyshe 5SS
Sl s slasil 53 0T &5 L blijl s baej )
et 1) Gl 5 85 om e, ldaly S
Cppo a5 58 b g Gl e il o
1wl ol Ol 5
Log (N)=a-bM
gl eSS 3 bes e ram SIS AN el 5l 5
KT b s 35 053 a0 5 0L

ATt e (55 05 ) o o sl

1. Seismic Source Pcrmefer
2. Occurrence Rate

3. Gutenberg

4. Richter

¥

3oy Sbaiz Jouw
g me 1Ge) S dadar 505 ) el 4 STDL 5B el
Sl by &G dsb s b i il &S 1 a ol
Olos a3l 5y BB U35 55 yn il 3l lis o ot
wals i3 LS Sl 26wy a bl Bl o o
Frolea LA byl S e i beesls Lg)}TC.?- ol
e e 53 (ol A (S50 ) gl el Tl 5
I s yls adbate sl o) 3 Olos suas g e s Liag
L0354 T oo 0313 S 5 0T gakate 5 535 s
ol o il Iy gl Caanl I gl 6 )
88 5o i domes SESSL s 25T e i

. . F .. Z . “ » 5 N é..
S35 o —S S8 ol mis S S L



w8 515 oslizal 3,40 VAVO-YNF Slej o3l 5 andllas
oo baabie 655 03 ) gl ulyl ok auiS fo-l e o .l
3 8 e ¥l g sle 5 2 85 85
raakaie (655 0 odd dcwlea (gla al L

B =1.548488
A=0.5936

L;\Aéf}blf:\@&l@@j@a.&@buld&\l)b
Mjsaﬁy&fégglj@\asﬁvfdbg\g)
el oys § Ll

g aibe (655 o)) bl ale g esein (I da
)Ip\r})a#mw@jjd&&\gwwbu
qﬁ@&@gﬁﬁdwdu&f@«?;pcrmis
Clj,éewsl ol gloylgale s slad I (g 2e kST VO CL*.&
el 45 8 5 oslimal 5 go ol 03 S

S ke 5 sl DEM SRTM

\Y’QA)L@J—M)MAJM—VL&.&JV—&WQMLEA)Q\FMM

& o b el Bl b e b sl
5 b oo 3 e e BB &5 5 et Sl 5
)‘ éLo.'I;-‘}LgJLaT cl}:‘).\ 4.)@‘) U’l‘ G.w} Jju)lgk

J}.&dﬁ oslawl 4.19;‘)9,.‘:‘\ QL:: lefgj":‘b{"::’.)@
N =2 BM
a=10¢
B =blnl0

03355 S p My 23 (555 laes ) s addllan oyl 5o
tnlonn b o o3 & 2t YVF B VAV Lo 1 Lu ¥4
el o 315 5 o e MW e 3 OT o 5 5 log N
e i 03 sl G by, Gk sl 8 8
A gy At s S e 53 OT 428 s 5 5 ot Julos
et okis £ sazen anlllas oyl 5 ) ol T Cws 4 b
3550 ailie S 0 5l (s glS ol pla > 2 Bs o5 )

Google Earth , slas ol e slaala

aibate Jlob sla JuS o 5

FB O3 s (o)

G d S

dilaia (gla Jo8 2l nl 3 1(0) S

ailate Jlns o JuS (65, ailate gloj ) bla :(F) IS

\7



NF8 o 25 33 et S e Sl oslizl 5 L] a6l ) st o

Sles A dadar Sl alol 4 Cod o) S alsls 5 655
Ol a1y opn) daos i i sl eyl Jaly) ol il o
3l oo Lo e 8 5ol alols 5 o8 K Ll5e5 )
S 3 G e 53 4 Saal Luls, N sk o
Fall & dies oty (Saals Ly, auT s s
S sl gy 4 Al 4T ola e 4 1) (e a5 i

QYA (6515) 25l oo Lo po A 05 3 e
Srmos N eOlgm sl sl poddiplanil Slagguai b ulal
e Lol an 5 b stlans dbios 8 53 0l M s
S350 o0 Gl gy 53 031y 55 GasoS Sl
o3lizal 1.l ot 3 e OT (61 35 630 5 S talS Lol
O Mg i sl bl e oS Ll
il n andllas ol (gl sl ;,yu;,“,&al,a;r@
Syl g0 (Saals Lty 5l andlas cpl 53 bl ol
ok o3lizel V44V Jlu 3 "0LIKen 5 Ak Liw g ol

.@‘OH\ATﬁj)J&}{jA@‘);M‘

0 i (S o W0k

caibate 3 abil & 55 on e g i i lilie ol g
3,51 5 sle ) Ganiar I fuol ods 5 Sld Col (UN
o iSOl 4 ol a8 05 Jns S8 5 oS T 1o s
ol b g il o 03 ) e O 3 0 13T (6551 Ol
$16 8 4 b s 0 oS 655 cnle3 S 058 51 8 8
355m gl 53 OT 51 (36 ks 505 3 omas S o5 o B
Ll das e 53 054 K0 a3 S A0 Lk
O @by 5 sd oo dlb o oK 51 sad K5 O le
OT Sl jlazhy asby Jg 55h oo polus! 533 Gladkols b
93 akolb ol e 358 ) e CMIQQ}JJL@@K
(B 5 O men ol g 5 L OLS b dan
e P Y & R T -G My S P
SRe (g5 Ods Ly g 315 ST sly5 s LT Xy,
(VYA eiils) 5505 u‘<‘"‘“" ol 550 j)ﬁ

Sslas 1 oslinal 558 0 eslizal sl cul ol S b,

DAl Ol e 0 iS et 6,\;\{@‘@.‘; Pl g o

V44Vl 5 h o (S aals dasl (V) Jgoer

(¢ IS8 o cunag aii 5 (0 S8) Bl Ol Ol e
s S ag

1. Grond- Mtion Prediction Equations
2. Sadighi et. Al. 1997

ol Joe
J)yaib;a\C)'Cla:a@JbééuJ«fQ:;up}gbj\uﬁ
4.]44'1) O3 go0 9‘5;‘3‘_5 Lgla‘j) 6"“]7"‘)‘-', donl>ea anf s

s> 5 gad crisis Jue s s data 05 ge3 3515 Lf.,\.;m\f



oLl b g 005 e o)) e o s agy () JS
Lo JEYPA sl ok b Jla! iy 4 e S e
Ly Jlo 0% 53 65le e yae (gl Jlu FVO 28 5L 0593
Ol o e 5 o 2eS 5 JSE laialy 5o 5 .das e 0L

Ans e Ol |y adlate il

\Y'Q/\)\.e—d}@.ﬁ:)u*rm;]b»—&d@&ub}@\#A.AM

gal s, CTISTS Jutey5 andllas 55 4 ailaie 81 Sole O e 1) S5

VD Cx8 5l ey s b s (gal YOA) Bl oles & Sl o 4y Szl 55, 4 :(5) JK&

SR X PR L C RGPS S 5 () B LS

v



NF8 o 25 33 et S e Sl oslizl 5 L] a6l ) st o

&b

3 b Dl e (V¥40) (01, 5 e e wputadl
Ol g (63530 adlas GIS 5 Radius Jue 1 eslizal L 435
J\M\?a,u‘ﬁgwuﬁzﬁmgwuﬂ&m)&\
AV P as YAV

Sl Ol by b e sl CVAAY) ¢ o ko 5T Y
S oKl

P33 S oS e 6 pdscanT o ((VWAR) (o sl Y
sl bl (Ol (olo 4 adlaie (6350 anlllas) 315
whaaly 4 oLl i Ol (e 5093 S e KO
e 03 8 OIS opola S o8l ¢ ol 0303 e s
Ll SNl gt 5 555 )

Sloj ) 6 pdy T Ol U551 COVFAA) ¢ 5135 a3l F
Slatags Ol o148 1+ dilate taalllae 3 50 4 ga g5 )3
O o&ils (Ll i 4Kils FA 6 ke ¢ Sl Lol

o5 i3 o5 ) Sl (0YAL) OLKan 5 (sder b O
bl g Okl o) 3 e Sl g Ctlu e

Shlasl o)) e S e Sle COYAY) (gugs gl
A5 ige s ol 35 M o oK,

sl (S5 5 15 wtige Sle c(VFVA) sla b geiils Y
A3 b s

S sduag (OIYAY) o a ) sl ol Dbsle ¢ o Sl A
(osm Ol Olal 0 28 55 SVl Jigy 4 03] )
O 858 85 I AS s 5L

Ll Caluo IET c(1FAY) (el (6 2805 €2 5 26 4
5 pde Solis bl oi ) el ks e s (Sals
b ouSCals g g3 5 o1 (65l Dl
SVl 5554053 e ot lowd (OFRY) gty (6.0
.ou>;et§,zu‘5)3u¢u._j,aj(\,Lo;,)u}‘ou;;ou
A5 50 A Dl bl gy ((IF40) O Ren 5 L b S
Sl bles dlws OT Ugal i 5 Slrlim 45> )3 0B
NOFAFA oo WAF Olins 5N F o led i o) 53 ¢ b Lamms
ol Ol b3l (FR8) O1,n 5 M (g ke JE Y

Seslizal boj b imaj ot pl 53 OIS (6 4 03 5den (5 2

YA

P23 55 2 A ) A e G i BBV S )
il ) odd sbwl o govie imman 5 o (Gloyl sabe
Wl ol 0305 Ealed gd ) ks gy agy

0355 L JE Y PA 3l s Plas b b unaig 4l
o 5 ey i (595 Il gy 53k 5 o sler 225
¥oogal 4 eSKsp oS Gl odd 4 x| s 2sy 4
adbate 55 s (gloj 3 st 51 STl g il o0 ¥ g Uslae
Or plad o s (gluag 428 4 S Sulgnd AL
SESR WV, YYO dndllas 5 ) 5o dilate ol JS7 1 (g 20 kS
SESAYAF O 5oL A s 5 ome 55 e o2l
W‘b)b)‘}r;&}ug}’;ﬂ)ééﬂ;‘g@‘)‘)“
A sduag Juls Db do)s 5 Canby ¥ dodr 5o
e badhie 55 (Sl Comezr 4 a5 Ly .Sl ol 03T
Lyl s am 5 Ly il 6,8 JI5p 035l (Amer YL
Ol sl 35 0 a5 g ol 5L 5 b ooz 5 ailals 2nis
5ol Gl g Sy pde gl a5 gy il Ol
Bl et Gromen 5 03 5 b Sl (6 lup slis (a L
oy Soeal 51 A5 g5y Ol s Chse Ol g
ol sl cdjbr&n@n\?}: P Ceal AL oyl 55
Gl b 53 0T 05 505 Blowd 5 (6 4 Slo s ol s i
;bd)jy,ryéuow}uc)lbl%,pdw
A By 5 50 50 Izl Syl Ll 5 a5 03 51 Cnot]
c)a,d,;,ulj:@@b.;dl;l&pu@u.uay\f@b
Dl s 2l g bas S e 5 las 5540 5 53 ONS
AEL died g ks ot I b ablie gl SaLT 5 435

S 205 2\ Sy A Cond s 5 () U

Colas Aoy . gy ag Jolse OLRL | (s
14,007 s b oS ks \
YF,40 7. eyl Jegn Y
V4,4Y 7. s Logie s v
VBBV . kil sUj s ¥
WAL | el sbj ke s o




21. Bonico, p. Galli, p. Naso, G. Pizzi, A. (2012).
Zoning surface rapture hazard a long normal
fault:Insight from the 2009, Mwl Aqgnila, central
Italy, Balleting of the seismological society of
America, 102(3): 918-935.

22.  Ghafory-Ashtiany , Mohsen ,2007:
EARTHQUAKE RISK REDUCTION
ACHIEVEMENT, “Iranian Experience”
International Institute of Earthquake

Engineering and Seismology. Tehran.

23. Gutenberg B, Richter CF (1956). Magnitude
and energy earthquakes. Ann Geoff’s 9:1-15.
24. Knopoff, L.and J.K.Gardner (1972). Higher
seismic activity during local night on the raw
worldwide earthquake catalog Geophys.

25. Mehmet,Servi.2004:  Assessment  of
Vulnerability to Earthquake Hazards Using
Spatial Multicriteria Analysis, MSc Thesis in
Middle East Technical University, Turkey.

26. Safaei,H,(2005)’identify and evaluate the
seismic potential of faults around Isfahan. ‘Final
report of the research project, university of
Isfahan,116p.

27. Sadigh, K. et al, 1997. Attenuation
relationships for shallow crustal earthquakes
based on California strong motion data.
Seismological Research Letters, 68(1), pp.180—
189.

28. Shoushtari, A.V., 2016. Seismic Hazard
Assessment of Peninsular Malaysia Based on
New Ground Motion Prediction Equations for
Subduction Earthquakes. Doctoral Dissertation,
Universiti Teknologi Malaysia.

29. Tang, A., and Wen, A.) 2009: (an intelligent
simulation system for earthquake disaster
assessment, Computers & Geosciences 35, 871—
879.

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

WebReferences

31. www.iiees.ac.ir

32. www.geophysics.ut.ac.ir

33. www.isc.ir

va

\Y’Q/\)L@;—M)MAJM—VL&.&JLM—GIG@AQMLEA)Q\FMM

O o lad 02dn 0555 ¢ b Lammn O blins e JHPW Je
NONYF Lao AFAY Ol

b b ol il gl (e 5 oy Sl S Y
ke Uil YA s Ikl 5l s ol L

258 5555 08 aome S 5 5 Sllllas S e Y
S, Kan 3T 5l 13 Coed (VYA B AFVA) 15 Oladlas
85 0088 Sl ) s uay s Ol b (SS) 5 Mol
205 G ag Olse LOYAS) OLIKr 5 e 0L lens NF
boablie Shles e 008 e adlaie 5o 35 ks s 4y
bablie 5 (55ls 2 abdl (pwign (gole 8 (01,6 ¢ anh il
Ol o8l 5 0uSails ¢ ab el g

S o Olgie b d(1140) Olul Sl 63 samme iumes N0
Sk 5 ke )55 ¢SVl ealie (23 8 k5 s sl )
i 5 g 0uSCE1s Ol le ol (g, 5l

Ll o8 ol gty ailaie oY Y) 0L 5 5y N
(CS oM S5 Jld (63 40 andllas) 50 (e 3l 03l
bl Sl glla jl 03linl ((\FAD) Lol dow _saiila NV
Comez oS5 5 (55 03 ot S8 w55 Jbos 5 (s 00
OF o jled (p2in 0595 (arh Lamms Ol ble done 0140 3
AVVE oo AFAY Gl

18. Abo EL EZZ, Ahmad, Nollet, Marie-jose,
Naster, miroslav(2015).  Assessment  of
earthquake-induced damage in Quebec city,
Canada, International journal of Disaster Risk
Reduction. Volume 12, pp 16-24.

19. Allen, M.G.H., Khapp, B. (1988).
Environmental Hazards, Earth surface processes,
and landforms, 13(3): 193-292.

20. Aramas, I, Gavris, A. (2013). Social
vulnerability assessment using spatial multi-
criteria analysis (SEVI model) and the Social
Vulnerability Index (SoVI model) a case study
for Bucharest, Romania, Natural Hazards and
Earth System Sciences, Volume 13, issue 6, pp
1481-1499.






