Winter 2022, Vol 11 (4): 925-941 Adv. Appl. Geol. “\ r“

Shahid Chamran U

Utilization of analytical hierarchy process (AHP) method in identifying seismic risk,
case study: Khuzestan Province

Mohammad Amin Jafari®, Ahad Nazarpour?®, Abbas Charchi®, Rasool Mombani Salehi®

1- Master Graduate, School of Geology, College of Science, University of Tehran, Tehran, Iran

2- Department of Geology, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran

3- Department of Geology, Faculty of Earth Sciences, Shahid Chamran University of Ahvaz, Ahvaz, Iran

4- Masters Student, School of Geology, College of Science, Shahroud University of Technology Central Campus,
Shahroud, Iran

Keywords: Zoning map, Earthquake risk, Geographic Information System, Analytic Hierarchy Process (AHP),
Khuzestan Province

1-Introduction

Considering that Khuzestan Province is a part of Zagros seismicity province, identifying high seismic risk areas in
this region is very important (Talebi and Nezam Mabhalleh, 2013). Earthquake natural hazards are one of the
phenomena that have put many cities at risk. Therefore, the number of victims in the world is increasing. The
occurrence of severe earthquakes has prompted humans to think about developing infrastructure plans to reduce
faults and damage caused by them (Lyu et al., 2020). Because Iran is located in the Alpine-Himalayan seismic
belt and is one of the youngest and most mountainous parts, or sporadic seismic activity, very large earthquakes
with a period of return Long and large seismic fissures are characterized along numerous Quaternary faults
(Smith, 2003). Khuzestan Province, being located in the southwest of Iran and also located in the Zagros region,
has seismic potential, which will be discussed in this study. The purpose of this study is to identify high risk areas
in the future development of Khuzestan Province by using seven layers of information, hierarchical analysis and
GIS decision support system.

Table 1. Nine-point intensity of importance scale and its description (Satty, 1990).

Intensity of importance Definition
Extreme importance
Very strong to stream
Very strong importance
Strongly to very strong
Strong importance
Moderately to strong
Moderate importance
Equally to moderately
Equal importance
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2- Material and methods

Analytical hierarchy process (AHP) is one of the most important techniques among multiple criteria decision
making techniques. This technique investigates complicated problems on the basis of their interactions and
resolves them by converting them into simple forms (Saaty, 2016). The relative ‘“priority or weight’’ given to
each element in the hierarchy is determined by comparing pairwise the contribution of each element at a lower
level in terms of the criteria (or elements) with which a causal relationship exists (Jafari et al., 2020). The
pairwise judgment starts from the second level and finishes in the lowest level, alternatives. In each level the
criteria are compared pairwise according to their level of influence and based on the specified criteria in the
higher level. The DM uses a standardized comparison scale of nine levels that is shown in Table 1 (Satty, 1990).
In this study, the layer’s digital elevation models DEM, land slope, density of faults, density of earthquakes of
the last 20 years, distance from faults (buffer), distance from earthquakes of the last 20 years (buffer) and
interpolation (IDW) layer Earthquakes of the last 20 years in Khuzestan province were used to identify the
seismic hazard and according to AHP method and table 2 layers were prepared for integration in GIS
environment.

Table 2. Matrix comparison of layers and weights calculated by AHP method.

Layers Faults Faults Earthquakes Earthquakes Earthquakes Slope DEM Weighs
density buffer density buffer (IDW)

Faults density 1 3 4 5 6 8 9 39.84%
Faults buffer 0.333 1 3 4 5 6 8 24.67%
Earthquakes density 0.25 0.333 1 3 4 5 6 15.04%
Earthquakes buffer 0.2 0.25 0.333 1 3 4 5 9.31%
Earthquakes (IDW) 0.167 0.2 0.25 0.333 1 3 4 5.68%
Slope 0.125 0.167 0.2 0.25 0.333 1 2 3.19%

DEM 0.111 0.125 0.167 0.2 0.25 0.33 1 2.271%

3- Results and discussion

The results of this study (Fig. 1) that the northeastern and northern parts of Khuzestan Province have the highest
earthquake risk that the cities of Masjed Soleyman, Indika and Izeh have high earthquake potential, Dezful,
Shushtar and Gutvand have earthquake potential. A few cities such as Ahvaz, Abadan and Dasht- e - Azadegan
plain have low seismic potential. The earthquakes of the last 10 years in Khuzestan Province also showed good
overlap with high risk points. According to the results of this study, it is suggested that in order to reduce the
damage after the earthquake, issues such as the location of temporary housing, location of emergency drinking
water supply tanks, as well as retrofitting of buildings and infrastructure should be considered by the relevant
authorities.
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Fig. 1. Earthquake risk zoning map in Khuzestan Province.
References

Jafari, M.A., Kananian, A., Nazarpour, A., 2019. Comparison accuracy of Fuzzy-GAMMA and analytical
hierarchy process (AHP) two methods with the potential detection of Cu metal in Malayer-Aligoudarz-
Esfahan metallogenic zone. Advanced Applied Geology 10, 314-327.

Lyu, H.M., Shen, S.L., Yang, J., Zhou, A.N. 2020. Risk assessment of earthquake-triggered geohazards
surrounding Wenchuan, China. Natural Hazards Review 21, 05020007.

Saaty, T.L., 1990. Decision making for leaders: the analytic hierarchy process for decisions in a complex world.
RWS publications.

Saaty, T.L., 2016. The analytic hierarchy and analytic network processes for the measurement of intangible
criteria and for decision-making. In Multiple criteria decision analysis, Springer, New York, NY, pp. 363-
419.

Smith, K., 2003. Natural hazards. Translated by Ebrahim Moghimi and Shapur Goodarzinejad, Tehran, Samat
Publications.

Talebi, A., Nezam Mahalleh, M., 2013. Earthquake hazard estimation and seismic zoning of Khorasan Razavi and
North Khorasan provinces by probabilistic method, 2™ International Conference on Environmental
Hazards, Tehran, Kharazmi University.

i HOW TO CITE THIS ARTICLE:

' Jafaril, M.A., Nazarpour, A., Charchi, A., Mombani Salehi, R., 2022. Utilization of analytical hierarchy 1

i process (AHP) method in identifying seismic risk, case study: Khuzestan Province. Adv. Appl. Geol. 11(4), E

1 925-941. |

i DOI: 10.22055/AAG.2021.35063.2165 :

i url: https://aag.scu.ac.ir/article_16264.html?lang=en :




N

\§ o)l.o.:) AR o)jé AR R ULM) 4..3)........' Lso)"')ls LS“LH” UM) ;[,74..(/#:,?";,
[t

Oliwl 169590 saxdllan (gloj ) ylas cs‘l-*‘l*“ J° «5'15‘)"’ A Judexi' (9 3 S 50 54
b 9>
G2 (poldozo
ot s eyl o2 sl s ool s oAl skl ol IS a5 g0l 2l
* 59155 aol
Ol lsa] oMol ST olLs jlgal azy i okl o 05,5
= ole
Ol jlpal laal lraz g ol e pple oA o il s 09,5
o (Foogo Jom)
Ol 39 ,00l5 4,0l eio oKy i peof pole 0udSTiily ()] ol )5 goeiiils

VPV IV o s o b VY E/TE sl o )b

*ahad.nazarpour@gmail.com

oS

Ol sl alosss (Jlglhd ol (gl 8asay ol J1 52 O] Sl 5 955 o0 wgmime Lis Gloy5aS (53 al3l5 51 (S 0!
ol 5 iz Glej slaejly ;o adlats ol ) Woj doyee; a5 T Skl jo (o8 5 (Lol Glo oS 052 5 5 (Bloiee; Ll 4 axg b
S350 Il o T3l (i (38,5 3z b pliwjss il sloj ) s saaigy b oad (oxw ol (gl 50 e (s onsld
wlilbo 3 (AHP) slhe alades Judow 0T« colidipae; slaosls 5l Baa cpl & obcws by ;o0 0.5 18 Slulis 5,50 o w515
i (DEM) glis)l cagd) Joe 15 il )le andllan ol 5o ooliinl 0 50 Sledbl glaay¥ a5 .os 43,5 0,00 (wlisT > puondd ol
oot 2boeyd ¥ g p3 Jlo Vo slaos Jies 5l alols da oS 5l alals o3t Jlo Yo slao) Jime; JB da oS S8 (e
A L Gl Glages el Jlad 5 (Bradled slacend wls las ey ool @ls plijes Gl 3t Jle Ve slae; Jie;
hlo wgiS g (Y e Jg230 wile (alo et YU o) Jomnily hls odl 5 il lockuiznnne wiile (oo jold a5 aiieass 19,95 1 (slo) i
Ol 3l Jlo Ve (slooj i oSl glos ) deily lls GBIST s 5 GBLT lsal wiile (ala e 5 dawsgie sloj ) Sy
Qg8 sladeS 925 4 Gl oo |y Bblis (nl )0 Al Jlas (56 Y e ols (Las 095 IV Sy, b bl L rslin (SLogean 58 (biws>
S (o35 555 (Faslil 5wl Jlb JuS o8 (bl 5 (o) ool sloo s Sl gzl il zlai ol Gldl slacolled
Candle Jled

oliwjsz Glewl o oilpo ddades fudoi' o Ll i DML s J}); as o siivdigy dids (goudS OlolS

dodio

=S slaal o sloj,d I sl § Y el cuinSL Sl plmoaay sladyly i el o Ol bl
(Smith, 2003) sy—i o (ax_ie 555l sasie sla I3 ol 5 il Sy oy y0 1y by 51 6l a5
bawzi i glac o (e S L La%.c als e oy 2 ol 0 ol 5l =l Ll e cplpl ol sols
= sbrils s colw ales 5l b slala e o Sl asls o1 1) s wacs slaady; e85 .l iol58l >
P e W S R E989 5l gl cabh s L sl 3 (Lyu et al., 2020) o_:L OT PPt S
baustiw Co e ol g b ool Slowsl a sl jo 90,00 51,8 Ldlaa-c T jsadyl; oS jo olplas @L?Dl
= L&bu] £gw u_)lr.)i_; )a._.wu.) 4>, MLS )9.&.\.@4) ub.lot?bo 39y )Lo_w a ‘_,’_Jl)og JL_> » 9 U‘P Lguw.?u )| ‘5§.\
(Rundle et al., 2020) .. &9y dzol> 5590 L S50 s sload s woaSTy (loj,d slacald b

aYA



f O)Lo.ai-’ AR 0)9«3 ‘\f" ut«.u‘uo).

N

A iy 60,8 cs"“L"“’ O=2) ;wdyy:,?jh

g ) oasbe 3L (SlAbS) sLa i, 5 os Lo, =
S e O (s (S, Mlel AL (59,0 A (gl
oo o o (gl &gy Jlsial ily5, 805
s a5 e 5l A 5 48,8 Ll S e
23l 1) 59l e33Ol
Sl glonzmy 9ald o) domsy s 23l 3lede
bt (SLSe slwosls acgomma (28,5 ;i 0 aesls aS
aalllae 5)5 0 adlate 5l (0,8 g (wlidipej (5591 58)90435)
= ey blie plulid (ol (ol Sun 45w il
lools cy by o cBan ol a o) g il
g i L5 g 5 T (g yglaanr e SIS
syoee il by el o s5Be s sl
m ey LU s bl s Sl axsl ol los g9, 5 5o
g o5 (SaigiSS LS (T 50 (g 005 cnlio (wlid
1 o5lzl im0 3o ol Ay |y 5 ks aslin 28,8
sl a bty oled Gas 5l IS S0 S S aes
o)l re 0> s, Sewe—ai (Najafi et al., 2014)
2 LSl o yeilie DLl o 1,5 (MCDM)
sbada oy, ol 5o wtboe iz slajline 3>
slolae olwlid 5 oLl gl (S (ly—e 4 (o9t
a5 wald slagsl s (s—F0j - Lol ,9) (Slass]
el l sleasSl g Lad ids ay 59 (aeass (oS i (lodids
(Carranza, 2009) o4& s ooliiwl j553, sblie
w90 AICGIS Lo )0 (g 7—s0;, d i g3 sl
Loosls s (oS5 snbs, lsie e Jgl aiws 3fs 525 IS
55,5 L 0 Ly Joace ol sl peiie 45 ig i e sl
Ol 50 4S8 Wb o et Slalllae ailais )3 S92 50 walsd
S5 oo Jlod (9 (2l 4o Dl e s
S5 oyl bl S s 5 )
Lo by, 4 a5 a0 o o (Jafari et al., 2020)

o azg L o sl e i pgwge il o S
2550 a8 5T else g aalllas 390 dibaie o) La 590 o
&L hate g3z slashsy edse 9yl WS g
Shegin ool o (Zhang et al., 2017) oslaws ool 3>
b3 saaiy sl (AHP) (sl aldes Ll (s, 5]
Ot el 0ol ool ol aalllas 0 )90 ddlaie 10 0], s
JJ.._A :\._.JY Can )| 00 ‘Al_J U"‘S) )‘ oolai ! 6‘)_) )9_ja.~n
I Lo oS IS o s (DEM) glas )l o8,
S alols Lo oS 5l al ol sl Jlu ¥e slaos, i s;
Sop ot @by a9 3l Jlw Vo sloe s

aya

b Sl (n St s 0)lg—en Lo ) i)
B8 ol e 5l eola Sl Slass b o a5 wites
5 Sz oldl el s gl s i o gllaals LST
bl o a8 Cl (6590 Lagl (elaizl Olas  soladl
g5-85 yb 5l slazel B (slas jlid 5T 5 (G9i5 puils
pad 0yl e 4 380 SBLd (G liBe LU 0 05 J iy
el sl gloj o Jlod g s 50 pges 9 ol
(Falcon, 1969) ceul jlas ) blis 0 cmax l aul
= LB ONS g o jp b aS 0 b e SU s Condy S
15 5 aloass 4l Loyl &jslome o Uy JaS by bas ss,
Ol 3 (i Sz e sl LSl s oy
OSoe gmbB oo 0 Ve Djgo d (o I g0,k
oSl adyly Soslas ) (LS (Jleil i (Jg s
il g e pode 3 ,uS (Chan et al., 2019) .l
25 e bl b 58 Colid czge Dbl b o
“ey il ) el baeme gl 5l 2y alST s
(Mousavi et al., 2015) 542 o5,

4S5 Sl (glasisS an Looy ) Jonso) (oLl i (SuSly
sloKnSa by g oot aslid sla SiSs 59, 2 25
L Looj e 5l 6ol (Hy S (e 518 Ly 5L 08
Slads 9sg) L g oud asbid sla SnSd 4 plgs o8
o5 crems s ka4 iy anl did ol Ly, b
Sl e E9dge ml 45 El oy s SS L)
SFlwimioy 5 Sty ledlbl 3g a8 Ao
e s oSl siBer ) lss oo Y 8510 sl
{(Berberian, 1995) s 5 s Lal 59,00 ko>

b ooy Jome; ool5 Bl poe 5 (S slaasS (5
los)ime; o Lol E5 > 5 (b oS (pasin glaus
9bs0 0y )ima) ol com 515

el S oS )l (8)LaS sla s
5 K B85 czrge Lo s oo Sl 0S5
o sloes sy (sl 2 g Qb e 4855 (SBsS Dlige,
Y- elee i Al 50 Lo i e (o (S92 093 o
85 oy5ls i 5l eoyly Ll glayl 8 A xiaS
by 5l (o Wil ool i o

CS 5 g 3l oo STy sloos e S5l
495 ol sy it el Sy (9 et Lo S
Loy Jboy slocs > ghls mhn )0 pgos j3b 4 o JuS
S5 slwes e LS g3l a5 Jlo jo aszad sla
(Mirzaei el ouslyg; g5 5l (placS > sLisS «o,ST;
etal., 1997)



f O)Lo.ai-’ AR 0)9«3 ‘\f" ut«.u‘uo).

N

A iy 60,8 cs"“L"“’ O=2) ;wdyy:,?jh

Lo L egiagim oml 5o plal aslaslon (led 03 5
bl am et o b (b g st S (p0ls I8
J—sliin (i 45 (bLie (olulid g Sl il
5 DOU ol asls,y o oo o oylis |, gpu—s0),]
slaJos ooyl oleme oo gladlie ;s (Y419) o LSan
ol 6l 5lSesls 3 GIS ) i B (Ll
425 4 LIDAR DEM jlaslial L o)L g o) 00y &
s JBNA oo ula sl 5 S 0 rejd il
sl ool lee L gy 4o (Y+19) Pradhan
= GIS o o me 5,8, ool anwl Ly adils 5,0

Ll NSy (g0, s oL

Rahimi Shahid and Rahimi __1sls &l _allas o
oolawl L o)) puay ylas gain dig 4 slddlie jo (Y-1Y)
aledbl albilw 3 (AHP) 1,0 alades Jdos an1 )
Ol 655y Gt 59,50 aalllas) (GIS) lLdl i
Ebrahim Moghadam and .o Slassls (o e
Gy a9 o2l am =g o (Y4VY) Abasnegad
5 &L sle Joe L gl S bl (54 (rasj £9-39 y-las
Slasls , AHP
A allea — aagy o (Y- \Y) Abdolkhani
sl gy ool wl Ly aJ3)y s sla 5 (goua gy
asllas (AHP-FUZZY) 535L3 o Lassiz 5,5 oo
YY) Salehi ccsls,y i wjes bl (63,9
e Soed sl ey s (ab oloj)l og S alipbl
(Y% Hamidavifard .o, s )01, obwjes ol
Bbls g 5laal oo Jlad sla,bzlw el o),
055 4l o ) colu frejes Slalllhs ulwl bl

ohlSen g Eskandari —cagy jools Jl, 8 8,9 s
o Ol bl 5o 05 s Sl (Gaaigy (V00 A)
Lo olo glis g adols jl, 8 (o 3y | SVl )

Az oliwgss lwl sla b 0 o he, ol 5l esli ]
Nazem Mabhalleh s Talebi o)l I, 5 x5
il (sloj,d goiaiay 5 05 e b 05510 4 (Y4NY)
oy ;> YLzl g, 4 Jo b 5 55—, Gl >
YL sl U sl g aiislo n agim oyl
2 (V+10) o ,L_Sea g MoOUSaVi .

Jado._’u e

L ol (s 0 039> 58 050 b syl 4 (g
Ja.:_'x.a B AHP 9 WLC d)LMJ_o Ja_n )‘| ool
2 (V1) oL Sea g Eydivandi .culazs1s, GIS

Y-

m0jd bl olwlis o 15500 sl iy, pioren .l
o dnglio K0S, b (655

G555 5 Ol gl )d GFo) CELL gasse L LU o
Ol (soj9> yo Canl 485 D90 s3b) slagiagl S b
45,5 g0 il Sl 5 byt 950 5 Slalllao oL
X ﬁL?ul ‘5.«5 LQLR")...D})) QL.M:)? UL.M:I JS OSy90 4o Lol !
Oizmed 5 Olnl (@ pf gz 50 (185 13 L Glujes el ol
a5 ablge o)) el shils (o )BTy Lidu jo s e
o O cpl 5l Bas il awlgs asls ol 4 addlas cpl jo
salblo 9 (AHP) 5l aluds Judow 51 osliwl b a5 !
ol sl s sanarg (GIS) Lulil > peoas Gluciy
Sinmss 53 1y s oS BV s b (o155 05 ol e
les astie liwjes bl goan]

5=l slaal s ¢ LTl blswe Jdxi 3,0

a0 a S Lol U ol a5 ploml goonte clallas oy
[GUSEV-9) U""QUS )y u’_LLoJl O iad ‘) 60}{.._4: V44
Iy a2 ol 5l Bus 5 as0ged (5 A Fpls anb Goly >
oSl s Jbo (Sl slagle; als slats) (o) 2
b Sl S 3l b eleixl g olaldl gla i
- O @_M)t_g@ ol (Smlth 2013) a5 el
PR SCER N (U cﬁ_ivloﬁ Ql)_@; ,@‘_&Q)l_f 5o Floessladyly
03 ol E5-85 5150 a5 5150 VAY sgu > a S aw
adyly )'l L5_..41., QJ)L...} E 5o paiZred O ..\_;@155 LS
5, (3lil g Lol (e STly slaauie ggono)
Kundak el oo 3,91 1 Vo y9—sls 128 Jolss
2 Sy, YIV "*-]/J) r‘l—’ bl g ey an (Ve F)
Yo dgas wadyly ol 51 s ea s 3,90 Ol s Eg—ano
Sde ay Jl Yo o,lde Ve dguz a5 cl Yoo,
9 Cavallo g ddlg> slojlw 5 SeSns oy oy 5
Shlws 5ol nl oyl 5 J—dos 4 (V) +) Becrerra
§iod ol aglasizle y ol VeV e angily adsds st ot
o YO 5l G e 9 S s g 435 298 5l Sl Ll
l s L a SLwsl o
2010)
sl a5 «y-\)) Alesheikh y Hashemi
GIS ;& e Sldllas ) oolitwl L o) cpus) (slocs lus

and  Becrerra,

(—=on (Cavallo




N

Fojlads ) o900 Ve lias; Wb iy GO (ol (e e
Sl 05 3y S 3 03,53 e 05 Ay Ao oolaiwl L jodbimy a3y s olej)l (alwled 4 slallie
Lovo e 3ilS SoSTy dlllae Jg el 1,5 a gy el 35, GIS
§ St Oy L do )3 Lo (39l S 55 503 a5 a0 o (L3 maol bl n)) adlllan 590 Ao (ouwlidiirmo
St Sl Sl (Bl irajos - (Shy o PloS pan 3 (s
L g Leasy, Berberian (1976) 4L an.coul o955 95515 Lo 0350
03,90 0915 % SlaSie— 1) =25 =i (e 53 08y i oS e e 5 L )

S5 bl il dmio Ly o055 0 5 (pe dmbo Jlod 45, 25 >

31095 =l €D ele jo i 5 Se; T (9 RN SN S PSCE Y IS DSt ISy DRCPICO S
Ol 58 bz (S35 LS g 05 b o SLET oo oy W5 5 5l s oy Sl il sy s e
5= 31 ooy sy 4l (il 53 by (oo aslol (55 50 el NNE-SSW a5, Ly o luipe; lo s 5l oo
Y10 5Ll (55 5 Groskes 100 LI YD) il 5 L5 oo (Stocklin, 1974) sls |, 8 slo)Ls 5,55 5 ol Ko
g Loy, ol a8 col slals Sl ol ss 0 Y ol sl S 5 bl sl o b US55 s,
Sl Son (Hg o Glbgren (o slaojlshas 5l Sy 5y ol 5l i (N-S) —JT 51 sy s (NW-SE)
.a5b (Oman High) ke o Siles a ]y el 55y egd yl S i e, Slac

ool 3 0gy ol ol (2l oS08 52305, 9 S0 dis j0 g S lwinajo; ] g (Bl e e
0351 5 00055 e oS3 3 S 5l Gy 5 990 L 550 Y 5 1S 55 poar 45 Sebice ST eiS
Sy 9515 ool (Sl an sl r b &l s el L8505 Yoo 5 5L o1 51 Loy o5y 00
Voo YY) bwgte 95 5l 095 ol sbwo i L2535 «bLi. .(Berberian and King, 1981) o - .=
L o5 05 ol ol 2 LS YO Sl (550 5 (oslsS GLoysas 514 aas e i et o Laojdime) asd
et? Brlate 00k a5l b oS S e et oy e yiag kS B0 390> U Laoj Jien 5

Gy Spsb ws—z La s Ll sl s Jloi» o A4S glassS A a3 pete yeg LS Ye sgais sLs s o Lyl
g )lo 252y ST (el (Fadly o easSly olapgils 15 it (5333 5> ey Ay 05, see; sLaysilS asgaze
28 ey S5 50 009y bt Jlt L5 4 ol agleS £ L35 5100 sgu> slgs 5100+ sga> o)
S Slos i) 0P e VAVZ L VAL sl ls dlals i s A5 1,8 s sl e s il i W,
wilossal 2 5 sloj ) 9905 095 1) 4>l (nl 1 g o s Jlomds o dmy a0 Yo L5 Ve sgai> o fia cp s

=05 095 (o €09yl S8 ()9l g o Lo ) i S Se s 00y Glwpin ]
5 8 oS Y 55l a i le Lo T G pSosas a5 Wl 92 Loy iy 5 0015 & 00 )53 oz Sligas) 113 5 oy
ool 9l S92 i A (Gloyl8 gy s bgrye g S35

=Poid Slae; €09,S =S sl Jlomi o seima S el s (Agard et al, 2005)
Ol 5 Glie 5ol ke ooee ol ol i xa LS gany ey ST slees Jims)

gy ey e )3 €glSS i o), (93¢ e 93 B 6y (o Sens SlmaY 35>y Jds 4wy e
e Gig 50 9 Ol i Aty g 00y 05T, s o 4S5 0l g, s e § S
L oasilys, dgy 5l as (g5 ol 5o o)l )8 e ST5 5 DS o S e i 4 il e o, 5l ass )
ilosgy Kl g 55 oy Jinmes 0l aslol (635 5 Gl s ok o Sl 35 el s a5l
sloo)L 4 il 0,95 ;51,0 45 oy ST 09 S aid, 5 S (ol ) GLEES ¢ S (o) YIS slaoslus
O3 ot ol 5 g 48 (o 50 Gl 5 O] ez (6 et Wil 05g sy (Y Sl yg) LpiisS
S e ) @Vl S s e S e 3 Sl 5 5 Al 53 5o alye 5| (i)
amio Jlob 4y g, &S > 4 a2 Ly (Alavi, 2004) 8 il ol oty it b il
5o oo ol Ghyld (ol ami o Ly ol 05505 (e 5 L8505 Loyt es) o bols 5 5l Sy 4 oo
Lo S8 5 el x5l Cao g ls o sl J{NECR O B 3 L. gy S S SUI N S
ol G s I sla S g sl bl on « 5 (Mohajjel and Fergusson, 2014) .

G9y = =i, 80 g0 ol St o, Sles g, ol 5l awn

avy



f O)LO-M’J s\\ 0)5\) 5\‘:” OL‘A—MM)’

N

A8yl (50)-3)[5 g_g“"l“'“" ) :_r,fadr/y:,?jb

o izl Jlaod ol U g,lis sle s a5 ol ools
s 4L 3 S92 g SlafeS 0 55yl
i) 4t g Sl 0, wlalllae a0l
ol sl cn 5 Jlsd () JS) Gliwos Ll
RS B PSSOV PR B N = P
5 i 455 e 0g)le w2 LeT ol Jlats sl Js0

25 $Flaimieid s GElwimeis sl sl oo
"0y LS g Ll (ST (S9S (§e A
055—4.1.,.‘;)) QS:’L""'

ol ol cdled o pliwjss el g ST,
aien acilate ool o e sla iy Lice 45 snds JuS
Sl e bl sla s sl (Alavi, 1994)

N

N

N

N

o

ey

BN

2N

ey

NE

N

ey

Slojlgple ygai (55, » bsjs> Gl Glaus Cunse 5 (cwlid e 4l =) SO
Fig. 1. Geological map and location of faults in Khuzestan Province on satellite image.
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Table 1. Nine-point intensity of importance scale and its description (Satty, 1990).

Intensity of importance

Definition
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Extreme importance
Very strong to stream
Very strong importance
Strongly to very strong
Strong importance
Moderately to strong
Moderate importance
Equally to moderately
Equal importance
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Table 2. Matrix comparison of layers and weights calculated by AHP method.

Layers Faults Faults Earthquakes Earthquakes Earthquakes Slope DEM Weighs
densiy  buffer density buffer (IDW)
Faults density 1 3 4 5 6 8 9 39.84%
Faults buffer 0.333 1 3 4 5 6 8 24.67%
Earthquakes 0.25 0.333 1 3 4 5 6 15.04%
density

Earthquakes 0.2 0.25 0.333 1 3 4 5 9.31%
buffer

Earthquakes 0.167 0.2 0.25 0.333 1 3 4 5.68%
(IDW)
Slope 0.125 0.167 0.2 0.25 0.333 1 2 3.19%
DEM 0.111 0.125 0.167 0.2 0.25 0.333 1 2.27%
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Fig. 10. Earthquake risk zoning map in Khuzestan Province.
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Table 3. Classification of cities in Khuzestan Province in terms of earthquake potential.

Low earthquake potential
Ahwaz, Ramhormoz, Dashte -e-
Azadegan, Mahshahr, Hoveyzeh,
Shadegan, Khoramshahr, Abadan
and Ramshir

Moderate earthquake potential
Gutvand, Dezful, Lali, Haftkel, Masjed soleyman, Andika,
Shush, Behbahan, Hendijan and Andimeshk Shushtar, 1zeh and Bagh

Omidiyeh malek

High earthquake potential
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