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Extended abstract
1- Introduction

Slope movements are among the geomorphological and geological hazards that play a very effective role in
changing the shape of the earth's surface (Jafari and Timajani, 2024:188). Landslides, as a type of slope
movements, refer to the downward movement of a mass of rock, debris, and soil on a slope under the influence
of gravity (Silakhouri et al., 2023:123; Singh et al., 2024:1). Landslides can have significant socio-economic and
environmental impacts and lead to casualties, injuries, and damage to property and infrastructure (Gilanipour et
al., 2025:1404). Given the importance of the issue, controlling and zoning the potential risk of landslides as one
of the types of hazards seems essential in sustainable development. Khorramabad County is prone to landslide
hazards due to its location in the folded Zagor zone and geological characteristics such as lithology,
physiographic, climatic, and human conditions. Given the importance of the issue, it seems essential to examine
the effect of each criterion and appropriately estimate the risk of the county to landslide hazards. Therefore, in
this study, zoning of Khorramabad County against landslide hazards has been considered using the new
MARCOS multi-criteria algorithm.

2-Methodology

The present study, considering the nature of the problem and the subject under studly, is of a research-applied type, and
its research method is an analysis based on the integration of data analysis, geographic information systems, and the
use of multi-criteria analysis techniques. Arc GIS, Idrisi, and Excel software were used for image processing and data
analysis. Considering that landslides occur under the influence of several factors, identifying the factors effective inthe
occurrence of landslides is of great importance. First, after reviewing similar scientific research in the field of the
subject, conducting field observations, and considering the natural and human conditions of the region, 9 factors of
DEM, slope, aspect, geology, distance from the fault, land use, precipitation, distance from communication road, and
distance from the river were identified as effective factors in creating landslide risk in Khorramabad County. In the
next stage, information layers related to each factor were prepared in the geographic information system environment.
The weighting of the factors studied was done according to the CRITIC method, and the final analysis was done using
the MARCOS multi-criteria method. After preparing the landslide susceptibility map, the accuracy of the models was
examined using the ROC curve.

3- Results

According to the results of the study, 479.29 square kilometers of the city have very low potential, 971.24 square
kilometers have low potential, and 1361.33 square kilometers have medium potential. The high-risk and very
high-risk classes cover 1362.04 and 820.10 square kilometers of the city area, respectively. Matching the
distribution of landslide points and areas at risk based on the zoning map obtained from the study shows that the
largest number and percentage of landslide surfaces are located in the two very high-risk (44.44 percent of
landslide points) and high-risk (42.22 percent of landslide points) classes. In addition, the medium-risk class also
includes 14.44 percent of landslide areas, and in the two low-risk and very low-risk classes, the distribution of
landslide points is not observed. A study of the distribution of urban and rural areas in the county also shows that

* Corresponding Author: s.asghari@uma.ac.ir

$F


http://magazine.hormozgan.ac.ir/
mailto:s.asghari@uma.ac.ir
https://orcid.org/0000-0002-5015-904X
https://orcid.org/0000-0003-4363-1147
http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

Environmental Erosion Research Vol:61 (16:1), Spring 2016, 64-87

the city of Biranshahr (Chaghlondi), along with 42.30 percent of the villages in the county, are in the very high-
risk category. The cities of Khorramabad, Grab, and Zagheh, along with 34.03 percent of the villages, are in the
high-risk category. The middle category includes the city of Sepiddasht and 17.65 percent of the villages in the
county.

The research findings also showed that the dominance of slopes with medium to steep slopes (10 to 50), altitudes
of 1000 to 3000 meters, receiving abundant rainfall, diverse land uses (especially agricultural, forest cover,
pastures), trenching and removal of the slopes' toes following road construction and development activities,
susceptible geological formations (alternation of limestone, marl, shale, and sandstone layers), undercutting of
the slope support by flowing waters, fault structures, and slope direction (especially; northern, western, northwest,
eastern, and southeastern directions) have led to an increase in landslide potential at the county level.

4- Discussion & Conclusions

Validation of the Marcus model using the ROC curve (with an area under the curve of 0.92%) indicates the
excellent efficiency and accuracy of the model for preparing a landslide hazard map of the region. Therefore,
given the appropriate accuracy of the MARCOS model, in order to save time and money, in order to zoning
landslide susceptibility and identify areas at risk, it is recommended for other researchers to use this method.
Finally, it should be noted that, given the large extent of landslide-prone areas in Khorramabad County, it is
necessary that the results of this study be given serious attention by relevant organizations (such as the Crisis
Management Organization, the General Administration of Natural Resources and Watershed Management, the
General Administration of Roads and Urban Development, the Regional Water Organization, and other
organizations related to environmental hazard issues) in order to introduce important criteria involved in the
creation of landslides in the county and identify areas with a high probability of this hazard, in order to carry out
protective, watershed management, and preventive and restorative management measures to reduce the risk of
landslides and stabilize slopes.

Key Words: Risk, Slope movement, multi-criteria analysis, Khorramabad.

Cite this article: Asghari Saraskanroud, S., Piroozi, E. (2026). Landslide risk zoning in Khorramabad County. Journal of
Environmental Erosion Research; 61 (1):64-87. http//doi.org/10.61882/jeer.405.1.64

© The Author(s). Published by Hormozgan University Press.

DOI: http//doi.org/10.61882/jeer.405.1.64 URL.: http://magazine.hormozgan.ac.ir

0


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

SEAV A F40 lg «(5Y) V50 e il gla e s
http://magazine.hormozgan.ac.ir

3UTp 5 Ol 1 55 il s Loty shuaig

) sihosl e i o820 o o laml psle 0 dSCtils sis sl pasif 2linl %3 3 31Ky & yinp] S\t

el sihorsl byl e o8 (ool sl 0dSC8is sl sissnsis 5557 3833 HU

a3, i g5
[CARAZAR VAR AP Y SN MK 7R ZRN TSI PRY &b s dwu U
DOI: http//doi.org/10.61882/jeer.405.1.64

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

oA Ss
Sl ey oplols &Sl ey IS 2ol b 5 Jgos 5o oS il b o 51 SO 25
Contl 4 4z b sb an sl s 1y Slels Sl 5 Ol Llg o a0 13 5 oo 1) Sl ol
A 5o, Ml R o (bl g5l 5 (S Ol G50 8530 Sk gty 5 ST g st s
(S 33 ol Slo st G2l 5 03,55 e w815 085 03 S A s sUTp A Ol g s o
L DAL OV S I T KV R s Y VS ¥ VR O I R I PP PR UC UV ) PV PYFY B YYD P W
St SIS S eslinal b obTe 2 Ol g8 o 53 0T g3y vy 5 258 slml else o 5o
(ol bl (L cod S o gl sl lne i n sy Slaal G5 (slialy 53 ABL o STl
laslan &7 ol Ol alllar s ad Ol Jinn gl i Olgisay )8 5 03l Sl doli canl T 5l sl
RVAR\APRVAL A SREVAYA JRVAY.Y NS PR SO A S PUI P I35 UV PRI ) P S (S S PN PV
Sty BB 4 e Al e Ol g B a3 s > G20 e sl o U Ol
Gk > ma kS VEY/E 0l Sl o Kib s adlata 1w a kST AY /N LT 5 Ol gl o 258
¢85 ULl b bls ey ik a5 b oS ails L3 e Gab o e gl S \WEANY 5L 5 b
Sl lin )l iz Sl BT 5o (Blim (seds sy 5 Sy Co e sl il ol s
@Sl Ll sty Jl g sy clawg b BLE ) Skl @ fags mls b 2o LB o L& ms s
b andlons o adbte 3 odd e 53 e Sl 125 687 sl OLSS 55 wsS Ul 29, 612 ROC e Ll

el Jlo i @088 Glols (AUCH/AY) pown 5 o

T o lonndia ot ((glatals o5 o bliws rsdS 38731

s.asghari@uma.ac.ir 1] gt 5 g3
144


http://magazine.hormozgan.ac.ir/
mailto:s.asghari@uma.ac.ir
http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

2blp 5 Ol sl 55 il s Jeily goinaigy S35 3 235l (5 !

dodds -

e 8 51658 a3 s S 55k B S Ul b Sl blss
laee sl 55 5 STk Julge 5 olis oy 53 BOT 8.8 13 5 posm b (S5 wp) 022 e S
S 5 a8 ABl g i s (SO 85 Sl bl dex Sl glaals IS > (Abbasi et al, 2017) 5 53
D > 5l g5 K Olseay 58 Qafariand Timaji, 2024) 505 550 S 85 (pa) o JS 2
BB 03l (55,0 51 S mly oo el s, 53 ST 5 T (K i35 K 8 4 gsleals
(o (O gmed (g3dan alse 4y psilopmes b o8 JSKs (Silakhori et al, 2023; Singh et al., 2024) 55 5
5 i fS g5 A i (ST as (il Bl 5 ( Saslsa Wil (b b (it
LB ey s 5 oslasdl — elomal 51 Wl o 3530 e (Caleca etal., 2024) 515 Koy Slusl Julse
g5 -(Gilanipoor et al, 2025) 55& el 5 5 issl « ol 5 Sl (Dl 4 e 5 AL il > 5
5 B 5 AE B g slaesl sl Sl bskst ¢3S Gblia ¢ Ll clael sty
(b slade LS5 5 il g, 05500 2 (8105 (2 el o K o g Wl 5 035 ]
Jafari et al, 2025; Asgari ) 53 8 e b ezl s 5 e Sty s 0y Ol 158l 5 STty 55
oliig oujlf ol e opl s U958l (and Shadfar, 2025; Materazzi et al, 2021; Nanehkaran et al, 2023
35 e Sl Dl b Sl s ) b Sl 5 L S a5 w02 s (o sl Mol
Sim) s o ols Ozl 3 1) b LW 5l Lol Sl Sl S MJD\VJ{&L{)C_A.A‘ oy ol
4 b Gbln Llis (ol 2ol 1ty ke D1 51 238 n g5 Ol st 5 T 51 (et al., 2024
.(Pakbazi, 2023) 5,15 3b 5 Coedl oyl Sa 3 56 et 015 el Ly bl ol cdnads 5 2530
sols Gligen o Ll UGl ¢ oLl a el e Sl 03zl b s K sl cal ST eV sl ol
3038 4t L Gdlies sy 5 Sl SLaalB Ol o 5 odd el Sl 5 (il (b on ¢ Jams
L o Jiia s~ 3l .(Sadeghi and Javan, 2025; Diara et al, 2023) > 405 gleld | oty opl dnis bl
o)l dir Lg)"?(""’“‘: o) citad e 53 &8 Dbl Sb5l ladie 51 s Gk Ol s ol s
@ b Dbl Lo g4 525 )5 0394 5 J‘j‘fﬂjt Jolse auais b pleld (iluar LSS s °>J:‘“§ ssbe
st s 2l Slelbl gl eslis .l 13 (Mahmoody-Vanolya, 2021) leas wf
Lol sl 5 Sl 3l a5 3 pmbn L, Blg e il 3 S0, SO L ojlmeki LSJ:?;V:"—*‘J
.(Asghari Saraskanroud and Piroozi, 2022) »J? P el S 9do ag 03 gad S

Shesli by (o3l b fans sl s 93 (b 5 Gl bl (ol i) Sl & 28 45 sk
L (2020) Madadi Vojtekova and Vojtek ¢l Olgea .ol a8 005 &) g o lredi 6"?('“"*“ TS
g bl (STshel Iails e o copmy G Jomily bl @ eolmdadn a0 T b (5 5l esli
S Ol ot 5 Ans e LS8 1 e gmn IS 5o 0V Al ey 5 Ul Sl s gy cadlllan il
b olad o i a Sedide Lo anT 5 eslanal L (2020) OLSKaa s Kumar el ois slls fule

s.asghari@uma.ac.ir LW RCOWIPE
44


mailto:s.asghari@uma.ac.ir
http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

SEAV A E4a gy «(81) V80N e palu B gl g

Comls Sl do s SA &7 el ol Olis axdlan s s sl Jirles S Wb s 53 )
olmadiz b S, eslaul b (2021) O, Kea 5 Madadi .a_sb o 5530 UL il glls  Sldlas 63 g
Jolo s ol izsls 3587 Ol s 53 (5380n b dleml gl Gbln plulid 4 ¢ pls587 5 ST
YYAA 581V sog S wlasS s 5ladal Gz mls b g Ao s YO/YY 5 WA s S STLLe )
o e ks (2022) 01, 5 Sharifi s Blo b g ks Sl Db 55 e g il Sl
spim 558 )5 5 Sl Sassy ol el 63,87 e 6K Julod 4T 5 51 salinal b 1) g Ol gt o
Gl iy 55 edes jsbay bty clarg ol & ail sl Jlasl b tsal a8 s addate 1w s VTS
Jebow 45T 5 2a, 3l oS o b (2023) OLKea 5 Saha i ls 515 Oliwed GLadUs 5 o edls (s
BT I E IS I PR PSP VR FINEE S PV-T8 -3 Ll s a6 S| i o oA e b (Sl ed
S92 wilia 53 pda Sl plasl 5 515 15 s slag )3 adlae S as s YVAS ] s 4 s
b a s sS g Sl bl o S, Sl eslawl L (2023) Madadi and Piroozi . e S 4
(35 5 2 s it ol otal Cans ol Gb sl el e Ul s s e
Jomsily 530 coslizal 5,30 o b 5| fole (s 5 15 1) el o 2ty g e g8 0o
b omsS e s Jlo w3s Kl Ghassy cul claesily osllon asl o (238 b ¢ 58y Blad Sl s Ul
oo d wlsS s eSSl Ba, 5l eslizal L (2024) Abedini and Pirouzi .a_il g o /AN pia 5 ol
G o il i i oS ol Ol adlllan s syl 0 (B s 3 5 e ket 6
PR PO T O PPty - RPN P S BN R R P PP SIK ¥ {JRCR SIS JJo RPRPp
Kl 55 b, ol ol o5l st slasty Blod Sl adllas 5 e Gikata UL Ol saasOLEs ¢ uls 587
VAV gms s oles bSOl By Jle 283 5 IV o 5 Colaa b uls ST By, o s 28
S eslizal b o35 e g s ‘(x,,; S5 ke s i e st sduasg 4 (2024) Tesfa and Sewnet .ol
el 5 Sul by, Sl dols Julpe o ano e 0L adlllan s sy o lm Al il 42T 3
O e gy 888 oslzel el g el o3 aibatn s B33l ol 6l (ol S lalge SL
Al calas UL b by gldangs b osgaoa )5 els & b A e Sl s A
(S35 el iy Sleo st x 3l 03,55 e S5 055 05 S S s sUTp s Sl e
ey Slalllan 4303 53 ol B33 o By S (AL S g s SLl 5 a1a 50T (SIS 5 Ll
el 028 AT s ey sl 5 Sl aalllas 55 5m 83 gue UL il 4 55 Ol g2 Tl 53 ol bl
AHP Jus 5l eslaul b 1, ;gTr; Ol g 45 osd s ks (2012) 01, Kea 5 Hatami Fard «Jls Ol gea
b Ol g8 Sl 5,3 $/VY 5 YOO 0 oS e idss laadly olul g sls S5 3,50
OWA- .S 5 dus Sl eslazal b (2013) O, Ka 5 Karam .ol odd b,ma 3L 5 5L Ly b= g5 Jloz|
S 0L ksl aigy o ol ools OLaS gl 5 sy sLTp s Ol e s 53 558l 0e) shuatey wAHP

IR E S C,;u:l Al dlesls (olamstl s g 4 | Ol 1l Colus 5l ao )5 OY/VE 5 FY/YE 5 5 @ ol

ZA


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

Sl A Ol spd 5o 5w ks Jemily suiiy 39 3 39Kl (5 !

@l Sllas shaay a8 bl Ll s Ol e sy st 5l oo 35T 5 sl 51 S 3T
OT 5l s or 55 4 (5090 olin Sl gy olial (5 st 5 0 blon ol 51 (A6 e I 31 a8 o Ul
s 53 s ol bsbmeir 25 S0 5l elial by (gl aalllan OS5 b gr OLES o tagy Rty s S Ll
Py sk gy Wl s Ol @ G () & s o0 Ll il w505 & g 3L Tp 5 Ol gt
sodnT sl abn sl | st il ode (slow Bl 0 LT o Ol b o p-"iui” BT

S Al b a5 b S bl el

andllos 55 g0 dibois Y

a3 ¥Y 5 G b ds b S0 5 aiis A e s FAL U8 5 aiBs Ty an s FA Bagdoe 53 3LTp 5 Ol g
5 03 Olisgd ol () JK5) ol 48 5 Jlors (o 4l 0 5 4iBa AL ax 3 1Y B 43U Y 5 s AS
SOl b It Sl Ol g ol aBl g sy n kS FARE Ly ally OT Comlon ol 815 Ol Ol
Slosed b oy 3l o Ol b b 51l 5 35,5 S0k a3 b G Sl kv 55 s
ol Olieds AV 5 425 5 Qb gl e 0 i F el Olgd ol ool BLs ) Ol g Ol 5 mtaly
Sba bola sl a5 L5 cla olo o liilsn claosls oluly ol Jues ol 5 T (el 5o 2 Ol g s
3 SIA 5 1A oy 8l bole e 5 ole o3 5 bole o e 8 o S slw am s VAN 5 YA/S O3 ey clas
Sadea V8 5 A8 s Slale G psame b i cp30ab 5 63 ele 53 ks dl slaele o 35 31 S 5

el A 550 Oa L85 0555 5gm 8 B sls s gbole s el 035 o ole o 5 550 5

40 4IS0F. 43°726'0"F SIT0F 4°430F aEwey L AT SR SNOTE BRUTR: SO )
g
. . N g
£] | SkTp S b o A . g| -
£ 4 < |7 E 4 .
& / N AR | Cundgo
X -] a' ﬁ'
z £ =
z g 2 | 09 geox0
B 4 g
51 e = =
B =
U L2
21 ?
in Kil kg
z ] . sl
£ 0/185370 740 1110 180
8 % 45°0'0 SWOE SSOOE 60N 600E
& ATPOE 48007E avvee
a A A A
5 L X N
Y
£ z
Z
z
s
= . .
& " L=
- ) -~ b
= TE /YY) o ; 5
‘
L] | -y \ LR ? 2 £
2] 2 ‘ - z |2
£ ® sxebl . > Lz =
| 52—
e wmm Kilometers —— Kil s
0459 18 27 36 0 2625 525 1,050 1,575 2,100
48"!5“0"[& 48"2(‘)‘0"5 48“’.)';'0"1' 48‘48"0"!‘3 48“59"0"5 47“010”I£ 48°00"E 49"0"0"[ S."II:O"E

anfllon 3y 90 85 gukoes Couad o Al 2) Jg.&

. - . Z . . /‘ . /,g . /,g £ e
dl:-ﬂj.eazjé.C,u.ﬂ‘42.9;)‘4.3((djﬁw;b)e})?ﬁuu;l)%xjjw;b%)édb)))ﬁ@
OIS cO‘J,.:H c&J}? ‘((’U:’.|)°lfJ}"" ‘Jjj_w) OL’;_.«,.{J on? L;Lﬁ.b’_jl_w J“..J""’V'.’.J;J‘ ‘c._,.:?'JSA.))L,T(:J,,-

. Z .. . . ST . Z . Z .. . -
;’).3“ BE Cﬂ"‘ ol 5))3—.»«{ ng.ﬁjé‘; A_)Lf‘}_mjjd)k\“:}q C(nglg-l&‘ CO‘)L“«%J) dc)b 53; ‘d‘)l‘.‘e—""_dJL“—"“

54


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

SE-AV (40 lg (($1) V51 ) o ol sla e s

cumﬁlbjﬁ cglals g, LSLQU""J:" ‘u_”wo)l.{ L;Ldso;.} EPPW Y dj}])ﬁ)}ﬁ)ﬁj d\iﬁalj (Y ody by ayl cOLi.»J.g_.i
S aly gr b33 e Ol gn Sy SIS 153 gn s ol 51 36 IS8 5 2L s claolKS

Sl 0l 03l &Lw ‘(Y) Jg.& BE QL'.’...«:J.@,S: Cb.u 3 o3ls éj LSLQL,':’J'JU?‘J 4 god Bl LSJ'.’JL*‘J

2UTp > Ol g o 3 >\> @) ‘su‘;’; & 30 3 60 by 1Y S

F9y93lseY

152 5 1a 0313 gylio —¥-)
OT G s 5 ol (92,008 =2y g9 5l caddllan 350 g posn 5 el Coale @ x5 b sl gy
1 S A o banir o 0958 5l eslimal 5 oLl Dlelbl s daosls SIUT 5ol s (Ll
Sl g b el oad S o Excely Idrisi ArC GIS sla 1l 5l 55 besls i s 525 5 s sl
3o Ul el 51 sl g8 5 e Jalse Gt 5 aas s b game Jalpe 3 cos i)
A5 b s Ol I Sl o Sl eslial b 32 B oo alie ol Sliis SIS Sl g caddllan ol s ool
(2 S JoS S Aol el o S gt g1 ele 8 et Ll 5 b Lnls o8 8
o] ;gTr; Ol gl o33y st sbyl 3 350 lalge Olgeas bty 5l alols 5 bLs 1ol 5l alols ¢ 5,0
s i Sl sl b Ol gt o)l Db Jlas 125 .00 4 Jha 8 & by (BAE g 5 i
5 PALSAR a4 bge copm VY0 KS& oy L) KT o&Kasls cule 5l aas dnl elisl
S eaS e b s AICmap s Slope sla s 5l ekl b gt SLeUbl 51 4 S ol sxul (ALOS 5,50l
Wige a bae B s sl slope BU S oS ee b ot Sler 385 5 o s a8 d
U s sl Ve e b Ol Ol 345 a8 2285 5l slizel b (L8 bl 28T 5 it e
Ol (g ltial 31 odd dsl) Ol ) Olial bl byl 825 51 eslamal b 35 Ol ed bLil sbael, Slelbl

Y


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

sblp 5 Ol g s Bplome s Jomily iniigy

djjm;a}j&»lﬂ S e

oslanal b 50 adlllan 5550 859 511 )8 B2 .Ju”JJ? 4 Euclidean Distance  gzuws 5l eslazul b (Ol J

Lgl.&ﬂ\}b‘-éjj ”.5” lJ'.’. PR 3] J‘ db/_@.& Lg‘dl:’-)j) O .:' :L‘»‘U A C‘M“ |crug“ Ol gﬂb‘ L';J’JK 2..:&.:)\

.J%%,f gl Euclidean Distance , gius 5l eslawsl b gl g, 5l ahools L2889 A 03l 35 Oliw J Ol

Ol s 4‘-»2)[.{[.{ c@b’) DS S 9 ‘)L’TfJ" Wd‘)b 6\.&0@‘ el Sl eslaal b 55 Ol o U:’Jb LU

L0 S J oS o b s (Y00 Y0 (LT (sadle) OUgans LT 528" 0L 55 (i ¢ Jo Lo
ol o3l olules ¥ Js bbjr:)é- Obiaw s yo33) e las cading )0 zilae (gl jlae dliis AT S ddo Kﬁa&;

48°38I'0"E 48°3§'0"E 48°3§'0"E
ST ol s s g 4 N o olTpss ol el wud 48 N oiTp 5 i i 01 1 5.9,15 4

o e Kilometers

33°20'30"N

s m—w— Kilomctors |

s Kilometers

0510 20 30 40 0510 20 30 40 0510 20 30 40
] st [ o ety 5 Lealy Sk Lot
[ ™) [ [y . - :
ises [ -5 " B oY I Ye-f. n R — M
[ as [ EFArH 5208 blE = ve—y. [ -0, 5 BlEs B eee\See N YOo—Yoee Ly
[ [ po—te B 5.5 0 080e—Yeoo I Yoo —YOAA
48"3§'0"E 48°3§‘0"E 48°3§'0"E

QTp 5 cyliaw yais oty 31 abold &iki

v

33°20'30"'N

e Kilometers |y

&

&

e Kilometers

N ol gl e Juf 31 abold 45a

T

33°20'30"N

o

% TP 3 (3l g (il (om0 34000

e Kilometers

33°20'30"N

0510 20 30 40 0510 20 30 40 0510 20 30 40

ey Lot ” Q -
yde  EENees— YA | | sew [ Teeoe—t¥aes Lia . Leia

— SO Todetees YO e—1Beee e A — R i

e Yo B tveee W el | T a0 tvhe Wit | [FREK Kl B ML

E1YBetyoe Yo e—Yores soty | |1 ¥8ee—ece HENYOee—Yoror S Yy EEKh MO B Klm)

[ 18eee—Yhoo HEEYoeoo—YYdoo — oy 1 Beee—Vloo [ Yoreo—tYdoo g [ ‘IJKbs Bl Kg [ Osa I Qt1 n

[ 1¥8eo—foees MEEYYDeo—Ydooo : [ 1¥Beetooes [l PYB0rtBore —— B FHJKr T Ma EEP | Q2 wxidl

\Al

33°20'30"N


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

SE-AV (40 lg (($1) V51 ) o ol sla e s

48"3@'0"12 48°3§'0"F. 48°38I'0"E
STp B (i o b3l 44 SLTp B (sl o 4509 5 31 akold &b N sliTp s ol e ol (o 2,5 4is5
:’:"g % -
Y

33°20'30"N
33°2030"N
33°20'30"N

Kilom

Kilometers s e Kilometers
0510 20 30 40 0510 20 30 40 0510 20 30 40
it o Leaat -l L
Fagho [ B [ Fevebone [t foaies [ isSme Lo
[ fre—fo. I Oee—teee [ Bevs—Fooe e S [ mesuil el
ol [ Yevo—Yooo I $eee—Yooo L | etipsdie W eP &l
I rae—o.. I 00—F- Clteee—tere  EEEYeoohse W E"‘Tﬂ‘r’“’ ] whass 810 L]
o BB Foe$d 06 | | T peefen " By o ety [ busiogily i
.- N o s [ | Wee¥ by, s b — sty — W 528 bli

3uTp 5 Ol s 5800505 Jlast Gizigy 53 (o) 1 35 58 Sl jlens A28 ¥ IS
' 5S35l ol b uiaig AdE &g ol e YV
o S, OLICen 5 SteVié lowss Y0¥+ dlo s oS ol o lnakin wnfv,m: L el g, 5l eSSl iy
5 obas g s 5585 () 4 (TOPSIS s AHP usle) dgams sla B, b & Somd ¢ 2o, opl ol
o IlE s ag 3bls Dbl 5 (leand gl Sl s Sl el (ol sbey S 0 K8 ol
b Gbln sl 15 pdpn cal & 3l 5,08 bl sl LaSi b (o5 a0 b il Slispmn b L lajlas
Abdullae et al, 2023; ) 450 1o 355 u,f o3 ,fvg B i oo S e boedamy oLl Ll
¢33 rlf 53 Sl i 350 S lms e By ) o rlf o) (Karbakhsh-ravari and Sarmadian, 2025
Al oS e 2 S o rlf (53lus Bl | ol e 5l 03,5 U 355 gn e JToyl s 5 Tyl
VS S P WS I g @U) S0 Cu e mb @ g bl lblnl oot cal o
2 2 (b al) 5 (ks Wl Db laslae o (15 s o) (Ul s 58 et
K o el slaas same 3 ool ot plasil (g 5l dlols 5 18 51 Aol ¢ Bl ol 51 ol o lns
o 5 Sy sie ST Kl K daly ol s oS B0 G asgeome OT 4\ B e e 2a Jliee b el
\er flf _> (Bhattacharyya and Mukherjee, 2021; Badola et al, 2023) w5l o oo sze Jila> sazas0l s
o0 3 Jalse (23055 S5k 4 (e onl oo il ol plaSl i lme S35 s (3l (e 4 S
5 Serad ool B lme 23055 5 5,16 Ay Ol a8 L e bg, ol Lo vl ol aslinal " K587
Arshad et al, 2023; Asghari Saraskanroud and ) »J?uﬁ s ol e Sl glesls G Slae ]
S oalimal b 5 oyl Sl 5 L s otz 5,8 2305 Jolm Slles | gl s (Piroozi, 2024

' MARCOS (Measurement Alternatives and Ranking according to Compromise Solution)
2 CRITIC (CRiteria Importance Through Intercriteria Correlation)

\Al


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

Sl A Ol spd 5o 5w ks Jemily suiiy 39 3 39Kl (5 !

haloms 4 o oy Ay s T sy oy 350 bl Ole Ko eon 5 Jlae 31l (REGRESS 5 s
N NN BN TS (\f ey 03 4 S oL ST 15815 s ol O35 5 Dlelbl Ol eolss 5L
35S ol ey S cnads 5 2l > Shes o T il e s il 1 5338 o e 4 S o
s 3 Sas jasis soe S el opl w45 L (Abdullae et al, 2023; Jafarzadeh Ghoushchi et al, 2023)
Rostamizad and Dastranj, 2024; ) <l ¢ cjlwdds &35 Cpnd 5 g i 05> B S, oo sl 51 (CST])
228 LU Ly b g el Ul38le 5 53 ROC ) s2ws Sl ookl | cadlllas o lg8 9 <o (Baharvand, 2023
LB Olyie ay 029dmn 5 WU 5 pr e 4 2B Olpisay (35380 BB S|y 428 (o250 Olyie & gvagy 268

Al g oaalia LB S8 s rasn slaiks, el 0dd plsl B cpl 5l eslil b Sls

ST P33 iy 59 383 S Juuilly goistiay J

&lo gy 39

i

1 yLixo st

L]

o¥93 31 0oliiul b by ylre 310 40 (B339

)l G)" 6)‘“)‘“‘*" 3 G)NU"))'

Juloxdg 4 320
T oy g

SLald 595 5 s¥ ke Juo S>30 Jle!
wotled o9 dugi g (39 O 9yl

Geod AT 8 4 b g pe slaidigy oF IS

el §
5 6l 5 et S on bl b S ol e GIS lame s> 4 LSS S0 la Jibs g
a5 318l 36 Sy e wl 3 S o b el R lanl Gl 5 shtecn s (g5l ikl
b slns 51 S o el o b e Gl Gl Glawigy 0o 03 i Ge slagat Ll e sl (0 JS2)
55 e s Glles sl b o3 sl s b sbO3lesl b 5 ad ol oY Jslax)
Loadds cpl G s ool s e Sl w285 (56 sudsjlubil bl g9, oL, Slhee JJB s

w‘oJ\.wa‘FJQNJJ@‘;UJWMjMdMMwu{ 'ﬁ@N@w})J‘OJL@#‘

I. ROC (Receiver operating characteristic)

vy


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

SE-AY A F48 Ly ((51) 181 )

B gule B gla S s

48°30'40"E

48°30'40"E

48°30'40"E

N s G B 0yl &

%’wj

Bakds it i

o3 Sl B & yloiliash A

Kilometers Kilometers Kilometers
0510 20 30 0 510 20 30 0 510 20 30
48°30'40"E 48°30'40"E 48°30'40"E
N% Py ofy 3 Aol b 8 il &b | I L 1 ol uris o ilint Ak Nj el (0 3 Bk O il A
R |
Kilometers Kilometers Kilometers
0510 20 30
48°30'40"E. 48°30'40"E 48°30'40"E
N O30 B & Il & N al5ag, 3 alols bad o yfwibinl 4id N oy 05 b & It Al
Kilometers Kilometers Kilometers
0510 20 30 40 0510 20 30 40 0 510 20 30 40

>\3Tr,>om,€.su;)ﬂw},h>‘saq%)swma)ygu,w@@s.\m)\.\sw‘su«:.as:aJi.:

\A

33°1'0"N

33°1'0"N

33°1'0"N


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

2blp 5 Ol gl 55 il s Jemily goinaigy

‘5}Jﬂ}:}j&u|ﬂ‘5}~ﬁ|

S8 Sy 3 kil by 598 Slaylas (23059 ) ol i 1Y Jgur

B s (Kiwsod o 5o
Sl gy RS s ol e pWy cogr o Sl
ERY S AYE /YYE —e/asd - /N o /ATY L/fYS /s \ e
WS AY VY YR YT NS /A \ s o g
YES NN ASE S /FNY /XSS Y \ A /fYS ¢
RN S VARE SEERYCR\ YA ARV AA \ JJYNY RN SAA e
Y\ eJY¥Sa e[esa /FND \ AVe /XSS J¥YS N ol
—/YAF /YFE /\AA \ RN /YW e/ JYEN - /as0 585
VAVS /ey \ VAN eS8 o[V /AsE A L/YYE b5
—/YEY \ S /PAY /YPE L YSa e AE /AN AV /A XS sl
\ YE¥ O AWVE /YO VAV [aVE XSS S AFE /STy b
1o ylns SU25 g jilo
b by, RS ol e Wy oy o Slrs
JASA NNYE a/ssa NV/asd VNN VAYY /avs L/aav . b
VATS /Y AR VS /SVE IVAS VAAS . L/aav o Cagr
JVAE NN JAYS ARNY VXSS VAR VI AS L /avE ¢
CAYE NS /AY VY /Y . “ VYA L IVAS V/ATY Ity
VYAV YR /AFS +/0AD eYa /XSS L/8VE YARY! ol
VYOS VSS /AN . AN VYT A/ 73 V/0s8 &3esd
/S TIRVARYY VAN AR /Y AYS FIASA L850 iy
V/YEY VR Y 17 Y TN VAL SR VIR Y /ANy VNS Gy,
VYEY  AYE V/YAE ANV /AYE L /vaf VS L /ASA Sk
S5 gy 3l o3l b asles alg O35 5 Ol Ol ¢ ylns 1 ou
SN wlay, S o, 8 B e s Sl
YAY XYY N R YAA YA AAY A CIYEY Slas O 0
VYA VYAV V/ESY Y888 VA4 Y/YY V/fea VN Y/$0A Slelbl O 0
VASY NS PAY AT NV AN S s F/\ oA =R

WJgdr ol wlal ol odds &SI g 3 358 e Gl S & 0 oS sl dae oLl ok

VEVTY 5 oS Joeiliy (slols on 2 shS AVVITE (oS Sy ity (s Ol g3 51 m e ST FVA/TA
AVCIN G S AYEX) S o 5 4 59 skt Sl oty Db SL e e iy (GLls e eshST
St e > Gbla s (sl BB (28T Gl s e iy ) Ol e S ol Sl e e slS
35 05 A b Sl as s 5ol o i o ABL e dis b S s 5l Lol gy 8id Ll
Ll él, (el o8 b 5lawo,s SY/YY) b g (el 5a) bl 5la_wo,s 5/5F) b Sl iib
o S Sl 5 s (ST REL 93 55 5 dipd e Jald 1) (A5 bl ST ae 0 VE/EE 55 b e bt b cosley
g DL 5 Ol gy 5 g Gblin (25T (o 33,8 (o ol aily 25 s 257
w5 ae LTedgs U S (S i 1asle) Ol g alingy 3l doys FY/P ol o & (s 5ki) ab0l
5 3LT B 0,585 T oo 013,55 (ol ¢ Jorobos (09 eSSl o 3T o clanst (g S5y

l_wg,y 3l a—p s ¥E/ ¥ o‘N@&\j)nyml{Trﬁ L;Léj@_.& .J&J\JJ‘}%J@JH@JJ ()bTJw

Yo


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

SEAV A E4a gy «(81) V80N P - W -

Jludes ‘)?uki)b c‘&«.:'a- “_{xu\.? «Oysa ‘J.lg‘l cJJJJ c.\l{T@\;- P ‘ggj}n Ol cg_iz; 03 g tadex 1)
B r&‘) Ol ,g8 claliag, 5l do s \V/9&3w>%~)€ﬁﬁ)§bﬂw.x|ou Ciébjk.a‘-);wj.a (s

ol 03l LSL’.' S 3 ) (CJ.w U9 9 Y ‘JL{}’.' cdb)g.a BE'S) cdﬁ Dy Sl LgLAL:‘.m)J
48°30'40"E

£ 5 we

N oUTp B i s o 3 w0 3 a5 (Gisdiy &k

[ Ao sl
[ |ees
[ i s z
. s &
- b5 sl ?:7]

@ (i bl

B el bl il

a ilometers
® L, 0459 18 27 36

55 ol s 3l ealimal b LT p st Ol g i a) et (sinarg 25 8 S8

55 e bylmasiz 2y I 6,8 S0 31 ol il e ek Sl ot s

A S BB s 5 2l P o lib Cols S ol
Lo s sl Lo s km? 4 coloa
£E/5§ £ \S/8Y INSIAR JUESR
£Y/YY YA YV/YY \YSY/ U
AR \Y YV/YS$ \FEY /Y b gia Jas
- - \4/f0 A\AVAR; Sz oS
- - /8- £Va/Y4 s Pf)t,.g

\44


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

2blp 5 Ol gl 55 il s Jemily goinaigy S35 3 235l (5 !

5 S St ol ol gl Jale eailazals OLy 55 (2023) Madadi and piroozi " & Klea
ol a5 Sl ol 3 asd e Sl s OT (o 105 sl o 36 Ssiln claunT s
e S 5l (i aBly 53 2LTp 2 Ol g8 A Bh r 2 YOM 5 F3F wosgioms (2l polie S 5 Jili
ot Il e Slomio b o w3 sb 5 BBl & 4 0T (oble IS &7 ol 03,95 5 S 15
b oS wlos S sbwl 1y ola Kobyn8 5 Slelis )l o3 4 K1 )l IS5 o o g9 b 5 5,5 o
5055 Jasa) 395 on 5w gy slosS b adllan 5y p0 Skt ilod sy 2l b (B Kiw 5 Olr Sy
by O oy bl & as o JS85 1) a5 0LS0 5 03,55 o Sl S 8355 SO (sladipes (e (055 Ao
WosS Jals sTp 5 Ol e lelis | (Hatami Fard et al, 2012) <ol oas Jlisl a8 o (32T slaciss
FI L sl sltn o587 e V8 s gl L oS fese 5l a5 Le LOT (o tagr S| (50 & sl (gm0
L (Bl al8) o8 i 2 WY 6L L gz s 087 e YEAY 300 sl b bl ol e YAUF o 55
Sl s Ol b Cola 51 a2 kST YANE ¢S by e YIY 6l b O i 5 e T sl
PR FIA R e 1SRRI ERREA LN - N NV P - JCPR SY SRR
Cols 1 2 kST AAIYA 5 ASEIPA AN /S8 (o Sy s or 2 |y Ol e o 51 e 5kST YAVY/YY
o Jol S A Bl e g K YA 5 ¥ YA XeeXae el alie gl 5 63 g
5 A sl bl & das e O 0bTpe 5 Ol g 258 Comla (siang 825 L gl Jlan SUs)
833 53 o5 Bl Ol Ol gr s ) o leades 8 G ma¥es B ol s s sy
Sl gl e v Sl G Sl Bl Bl el (S5 s S w ki L LI
e ol sh ol 55 gl ls SUL s S @3?3‘5 (o S sl g 03 SIS uf-’)‘)-“‘
Db wwlS 5 by Jlansl Gl oS o b v bos me Ve Sl el gl b (bl sl
o3 AV oS A8l o g dan pl Sl (S 5 2l Sl e b adly 233 BB 28T Sl (] 2055
Wl S 5 g e BV ol e s 254 LU
ot ol basl e sl s 5 Ol Ole « ol b lais 55 i ﬁ” Jalse dax 5l s
59 Jomdlty 5 oad JILLG wals ccaglie (69,5 o o8 o (5008 WS b o 5 b s Sl S5 s
Ao 380 B as o ool lide alngs Ol ,gd 539450 4> (Sharifi et al, 2022) WL o 21580 5530 )
90V = h B3 gdee o Ol gl Sl @Jﬁ;ﬁ,g VSN 18 5 Ve VAN YO/AS 5 5w g Al s
3 e kST YSOINE 5 VABIVE Sy 35 o ps Woofr 5 ¥e¥s (8 Db ol oah il ds)s Y
o e Oliw g 53 95w | @J.A):.a)l;\‘s;/\“ 9 SV V wglleas .ol osls Lolansl s 4 | Ol gd Cxlu
UV cod lls Gl g ks ls Slib codas [gbay L)l J13 as s 0080 5 F0-00 B L sk o
539d0es 53 33 bl 5l dos VE/0A sade cdas o Ol 55 oud Jlas b 353 bl G lie idl s Ao s 0

Llesls Fo e B b o

vy


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

SEAV A E4a gy «(81) V80N e pulu B e s

sy eiashy g (Sl e B s s ) Sl Ol ot g 1Sl il

ot 305 B3 ity GRIB s Jts sl sl (SS Ol sl S5e (Sl 5 AU 2y
9 3 adlad (s Olg mthr)S- Ol s s Ole> i o b L (Golipour et al, 2022) >,fse I3
AEYIDY o oy daas on gy ) Ol gl xas | Gﬂp}g{ FYA/VY s NA/VE ASENY S e o sdles

Ak R g 5 G by co g ot Ol s 5 Ol gd Sl Sl e e ST VEY/ L £EY/ 08
s a1y Ol g o 51 a2 kST VYY/SE 5 SN VYA (5 55 lpen ol 5 S8 ot Sler
S ans gr O Ol g o Sler 2B L OT lglin 5 bt 3l 5 sy OUED () ooy ol
Wl oAb Wl (B0 g 5 G g bl (8 (St (g 5o bt dlnsl (gLl ey e
SIAVA 5 VO NSASAY YYIAY XA O Sa oS aas e Olis 5530 bS5 i Sl s lin pimen
Ll ols 25 G ho s 5 Bl (B g8 (Sl Dlexr o al pal bl

elos 5 ol (2l litle S sbar 5 s lasls (UILL 5 S5a Jelse op 5en 51 (ool omn) ol
e Jols iy ailats 5wy i by (Esposito et al, 2021) wS o wSaia | KN .
el canllan 3,90 028 53 Ko dly 5 omdh ol (1S sy U Al S o 4y Glaa iy
a3l el S s (b Ko 3 S Bl s il Ol 5 e sl s S epll) oS5
K ol e 500 15 O gaist ) o sen 53l o 42 o] W3 5 e sy e 4y O3l 5 OIS
saig S5 4 50 6318 bty el (5518 sy b e S s e
i n s Slelbl b5 5 r odys oS ]y S sny by claai iy 5 55T S0l 5 aSSlb s s (a5
Sl ol Ol o) Jgd s Ol gl

:bTrf Olow g Cb.,u ool s slaas g o Jgd

0595 ol W3l f 55 Cwlle
L et KM? 4 (W]
) d Sy
uul.i): YA/ Y &Al&mﬂ@h%UOLf\g}A}jMQUJjb'éJUx:boﬁ JKI
5l 5 S s
93 YA Sasl minl Gy JUuiv
b5 a5 SVIA 5Ll QU5 s ol 5 Sl K JKDS
b S FEANT OBSs lSe 055) ool € oadl om b J 5 Sl S bus KB
( UJ'}@KJ}..» ‘53_/.» LgL‘bv\.*)Lw J.ALN
MU; VY'S/Ve 6l°>)3UbﬂdumUbélawﬁdr5l>j>J~e&l&;.a EK
(2255 W5l)
MU; \a4/44 MUJJ w)&‘&mﬁ'x&bd‘b‘_})u&r;l’-&mjdju Kg
(@J}{ Lole) (o
wl S Yay/-a Glos s "WLS'\"“"ULLSJM‘{[" )hu—J}M’Jﬂ&l S Klami

u.n}:.lb“—ul:; \WA/f - L}zﬁ\w}vbo)ﬁ: Lgla}e}—d).ajs_g.u obJIﬁ;g&uﬂMUJOW Kar
(u‘ﬂ'JQJLﬂ)&M&I &A}Uﬁdu‘)ﬁ

BTy Yo/oA 0dis K& o gl K E
| V¥V Y éﬂ&i}QUJJUwﬂJ&|&A EKN
J"’)‘.’.“_u"”)jl YAA/AA RS s.&;&ﬁ dbL@.&‘: 9 ng».w‘ L5l Qas
R 40/0 (ouu c};)&}@BJA Sal K MT
5 \Y/VY L;Q‘)\}A)upb- Lgl.&sé,:)ébb4é&|c§ﬂl>b§|w&ﬂmb Via
(LT 5le) Ogmacbn 5 503 O @5 s, ‘(5
Ry avy/.v L;Q‘)\}Aj&Wdqub®uU3u3u6|a3yw&\f}&f P10
(ol '\-’JL“)p{
J.:J.?\; YY/sY gs““l‘)‘s L;LM;S\é\ L;ﬂ;ud{&z’wwﬁ le.@:éj.ﬂ il

YA


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

2blp 5 Ol gl 55 il s Jemily goinaigy S35 3 235l (5 !

S Slib &S5 8 Ol Ol o ¢l sl Slan 5 Ol gd 353 e il il @ a5
i S sba 5,05 13 Oas 5 Kb Kaf Ekn Plp EK Q12 ol b slaag o baee st 5 5 s
S St sty g Kb S ls Sl e gkST VYA 5 VS0 QDAY CYA/YA XF/SY AA/OY FYE/VA
Plp EKNn Q12 slasile 55 b, &b 5 wyleay . il » Oas , Kb Kaf Ekn Plp EK Qt2 lax;.
S g askST VAT s ¥OVE XAE/AL FFAIVA VY)Y VAY/ 8 OOYAY (35« Kaf , Ekn Oas Kb
35 b s BNl e U i) Bl 28 825 lamlin gl Abs s g | 4ib ol comls
EK Q2 bzl s 530 bl 5l o F/50 5 8/05 MAS AN QY/YFIVVA ¥ (35 & cdds o OLES
23 G e el addlle 550 83 9ama 5 &S il Ol Olg 0 ol by L0 13 Kb, Kaf Oas Ekn Plb
o035y il shanig s Kewanls (gl s SaT Kaw b ¢t olis Ko sladsly b slasjl
dy o Kewals 5 P (ol G AU u-i""y Coe glaa U ouls -’\J.T(’ﬁ" Ol e clw 53¢ I8 5ba
B ol 03,57 35m 5 @ b slraals 51 S5 b isu L ol 1y el Lyl 5 85 sl w8
3 SaT Ko s ol sl 4 Ol gr o3 5> (A58 SIS o (6,8 IS8 s oo Julss oA e S
ls o)l T 55 5 a5 o daal as Ly IS 5 Lyus ssms o) s Samanle 5 L 5 Ol 5 UL

S ) bl L aoys i STy K cleass s Kol Koaleal sbul Jalye 5l b S
Waaals (oML B el 531 53 1 i Sl ol el al (] o a83 0 & b8 sz s s
Lin &Syl Ul a3l i ge 533 ey sbml s 45155 o g 95 3l W J—8 .(Pakbazt et al, 2023) ans s Olis
ozl o 3 5 a8 (0 8L 5o (65531 alme e col ) g 85 Do 03 5 s s A5
oK sl bl ple & s 3,58 0 OT 51 8 68 (g an LB il sy 855 5 Ko S
(Sharifi et al, 2022) 33 8 o o sume (233 n) 85 5 Baals LG s Jule s o Cl (5 T
S 5SS wad Ol e e a ol Tp s B g Bl e Y0 e B i o Slalllas S g 53 1SSl o
sl BEs sl s 53 SUsb 5 edes JuS 55 33 39ms ool oS bt aa OT L3 5 0390 sl L
d@»m,dw}yl%@oTéwlgwlagjjﬁ;M(;w;Jwouusjlﬁwdmfjou
D3 UG Gty g o l B cans o OLE 58 oa St (stipangy 4 8B (o 355 4 B oS 1
bl 28y 8 b Ol g 8 51 ahold a2 aglia loas ly o8 5l eV eees Aol b Las ol
o 380 en5 31 s U hoss MIA 5 WA WYY QYIYY (i o a3k o g pd0m ol 51 (STl 3 il 239
53 56 s bl b s Llesls C,M;\ TR TRV S 7 . P PR 7 P P THIVA
Wl S5 s Vo Sl Gy ol

ilscatle 8 505 5 5m s OGI ) Lol el (500 Cikin gblin colatl Sy gl (cilmel, 4 S
b adaly L3 sd g lama 5 Slacl 4 Ol T 5 oo 55 (oIl SUS 2 sl el cmalials
WA 55 o 5 S ST ble o« S5e8 5 31y b8l sl i Wl s oslle cosle s

Y&"' UJ.;LwO.;.jObﬂj@jchaﬂjb&l.::)‘le.éobjlil«au.JJK@O)L-’;J}-":AJ[—'{JJ&‘O))_?Q_(J}

va


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

SE-AV (40 lg (($1) V51 ) o ol sla e s

Comtl o 5 ol 51 a8 8 515 5iS g et (Bl ol e 3 andllan 350 Kikate B e (s
s Ol s ol Tl icls oylal odi-sbT o5 ol 13T & Ol o Olias g (bL3 | lal, A ol
gl Olls) 55 0 s 5528 SWoly o Fppe Sl ealal L & ol ezt sl a0l (gl
53 gadia gl 5 bl el da Sy g O b Wb e 5 oslT ol lasl 5 Ianl o o Vo
AR dnten Sl Waatals ] e ulom Sl Bl 3 9m s (Batil 3 5U5 b s & oConl odd s b
Sl 325 5 ol (G5d8sn b St s Ghla S35 5 3LT o5 elslT Slisl b s
P R ERRCIL Y« g U e PRV PP CEN g PRV FESS PN ey
odalin b ailais 53 p 58y e b Jlb S8 @ s (B 585 Slle 2 ss 4 08 I ol al3T pl S
el o 3ls o ld Vs 53 I3 =3l Tp 5 (DLl s 3 03ls 5 a5l s @503 Sl (s 0l ol
ool Sl o s S el e i Oy 55 (2024) Mirzai 5 (2018) OI,\Seas 5 Ebrahimi gla iass wlul
sl O Lo g cmlie 88585 555 5 oo Jlie 201550 b JIubl clacad s Soacisl s JWs 4 g olslsT
Sakols Jloma b a3y Sl Jool (s (glalie QL50l el il (21580 B 5lie) g B Jeily im0
Ol g (LI, bol, Sl (g Y0 U oo ol o Jhst 5 b Sl srangy caas o 0L (BLST6L,
Jolss 53 30 bl 5l o, VHIEE 5 YY/YY X8/SY 5 S cms o O 5 5 BB w0 05 513
GPL 1 sl S Yar e Sl i ols s bl s bl clael, Sl g VO =Y VB NB s Ve

.J.;J‘J JIJB <()L’f.w)€,$a

I3 =3bTp 5 (B s 53 0313 35 W o 38 on s &6 g 31 8 gl 2V S

u..ab‘ 0 94 cdﬁbbl J‘ S )‘ U:‘?’ LQJ‘;)f°)€'fﬁ L;lu\: u_apb‘ J‘ @M ngbﬁo)q_i 9 osle_ul @ 4;-}3' (049
J|L5<i u.:AJu;bl_))J}JA@L&MBWMJJ)L&‘OJJ?V&JP)L@TC@J}J‘MJMQN(JDWL
Ol b g p S ¢l (Entezari, 2024) sas s 5 ol opl O, o2 310 S ol ook

g.».;.(j 4(0[.’.‘...«:)@_& Sl GJAJSA}L;&f/AV}\QGf/fF ua._&ﬁb‘g_ﬂ.;jda) &T)v.g‘b el S ==v_LY)

Ao


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

2blp 5 Ol gl 55 il s Jemily goinaigy S35 3 235l (5 !

s skS VHINS) S50 50 5 oy (o smashS /Y0 ) DL mashS AT ) s 5 T sl
SEIYA 5 \YCAIYR SV 0 b o 5) s 5 st ccin b 1,0 (a2 5kST SANNA) 5 s b
UL R s b it UL Ko 8 it 20 K (kS PR ) (T (bl (e skS
SLTp 5 Oliw g 0394 5 Ol J Ol 4B (o askS SVIAR S VPN QXYY L s 50) el i
» 2 8 A T ek & Ol s g Gbla Sl Sl b Ko o3ty b gbe B
S5 T i oy opr b 5 il s 50581 03LlIG S 28 O3 al o Sl bl olTp 2 cla Ko
dor 515 ol 0t 08Ty ST, 55 5 008 i cslggalitin claesS o Ol gt cla Kom 71 53 o o sna
Lol s, olal Oyt Ko ST 5 058 Jose Ko S 4 015 Ol ] 5 e K Gbles
WS sh a4 oas i n OLLE Sl oate s S 208 5 il Goge slTp s Ol g5 s g
S ans p OLE Ol gs Sl o8| duarg L5 fglie . Conl 0k 03ls el Olin g b 3 Cikis oo
(’f L;K«" o—isy b bl b g B el S 2 edas sbay by g ks L bl
(> S5 508 SUls e n e S FAYIAT Jlas Sl Bib 5 i sbay Wled bl (ST meaes 5 (ST
kS TS 5 S15 S Km0 poy g2k TU/SA chsin 61,0 Sy sy m s5ashS V1O/TY
Sls st s Eb 31 S AWV 5 VOATR YSUAT QEMAY (i iy ot il oS | nan Ko
b i lie am bl or o5 et 5 oS5 oS Ko i b Gblin ot o 03 Sl oS
DU 31 a3 VWYY 5 MY YA F/EF o e & das oo 0L 35 60,8 Jlns 4t U 5 g gn (330
@ U sl S8 WS eaad 5 (S5 WS e g b Gbln o g B s 2ol bl s A
Cetlps 2l s o G Sl it o Sl padie ) Kl O Sl 6 il ol
55 5 o) a5 Ul s 3l s L5 SETE g e 13 0155 o byl 21 87 55 52
3 S oS 3l s Sl 36 s K g a el ) S el el ) il e s K bl
0351 ol yod 6,8 Lo b Ko ol ) ol Sl odiel 2y ot el Jle b s glle 4 insls 03 guome
Wl 039380 (6 pdy 5 Joily 22158 2 55l ol Sl
bl g, gz s bl 5o o3 a0 5 ety (OILL sbul 1o e Jalse 5 (G aal 2T S 51 Ao
ot gt el L a8 555 e ey Ko s s o Ol ool (e sl 5 a3 T 35
(Nanehkaran et al, 2023) >33 & 2w aals o luLU 5 doles Ools s 1o Colg o cod iol58l .ol
Tp o Olsgd ol baln g, il e Ave B Lao o sbTp s Ol g b e 53 ity Sl ol
Ol g Jool 55, 3bTp 2 Blsa g, Saz 355 5 Oldipl 355 Gl 355 W& S 55, bTp 2 5, 5l 45,Le
Usalpm Slelis )l 51 0T sled &S (o)l claasli, 5l g 5 ls dsb e glS Y8 b Glsng, cpl &8 3l s
ot wrm S 4ol s oS (G5 ko Sl e wlings ol T bty bled S anta o sUTp 5
4 058 dhr (B8 553 3l gt 3l e 3 35 3l SLT i lTp s Sl 4 e 5 0l (ol

b e s o s ead bsliasad w358 Sleli)) 5168 (S ali b e ol s 2sde 2l SLTp >

M


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

SEAV A E4a gy «(81) V80N e palu B gl g

2l 03 st s o8 e S Olns w5 ool en i s bay 5 35T 0 o8 s S ple K5 wliay,
3500 OKEST 555 4 Olsa Oleds 53 (Oly 5 Oliads 5l 58 5l ey 5 0dd bglie ol o) ailtng, | Ol
(23 8 e Ol o Wl g, 31 dolb o on 8B e b el Olae sl 5 ool bt clitng, (] R
bl 28y (i ot 5 2505 13wy, Sl g de e ol o Baas o y oty Ly bl
a s Ul 8 ey, Sl em 0 B io ol s bl ol (el s o0 0L 33 s I b s34
VANY) s mns sty op iy oS sls Ol aal T 5l alools o cod W 558 s ISLELLS! odal s
5 A A5 Rl 4 Ol ey al pl 8 o b 15 e d e U o Lol o d(agmge i Sl as )
5 Cd Dlguny 4 baal T 358 31 s laals & S glis

e 3| Ol 5 OIS 5 agys Ly T (Sl Jlss a5l L wlg o Sl OT el s Sl
s 5l slia (sl AiB 4l L (OU etal, 2024) a5l b5l sbul s o8 ale (ST s
Sty sy o Wil s g b Gy WSS SRE PO WE SR L R SLTp 5 Ol g
o e p O 55 (5 DS ol 88 15 e e T80 L G s s s L
b b 5 5 e Joe 0000 5 FAr-d Bl sk s 5530 DU 5l A, PE/FE 5 TY/YY
L Ol g a3 0305 55 (s 33 o) 5 Aoy WVIVA 9 AYIYY s S0 5 e don $00 500 5 0005
olas 1, (+/8Y) a5 e I (S somn Ay 4 g 5l ol 2 omlel a0 b
Ol s 53 558000 p 585 Jomiliy (plalis 6l OT (IS 5 i Jlo 5 Shoe Sily ol ] o7 a5 0
(A ) el ;pTr)s-

120
—(TP)  ===ee-- (FN) |
100 I -
80
-
3
5 60
2 ROC=0/92
w L
= 40
<
o ot
20
0 b=
P OFRP EPENDNOWWDSDOOIOOOODNNOOOO®O O
P O FRPOFPROFOPFPOPRFPORPOPREPOEFO® 8
False positive

Soue Ja)daijb,gloﬁ V- ) Py :/\Jgﬁ

TR LERPPOPIE

Gl el 338 53 Sl OISl S5 13 5 0355 g OSGl el g 55 Il s 253l U8 05,8 (o Sl

AY


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

2blp 5 Ol gl 55 il s Jemily goinaigy S35 3 235l (5 !

5 st st 4 dalT (imn 5 LG bl Ll i s 87 (6,8t Ol s bl 3 OT 355
Ghla 53 0550 (ln 5 o0l 5 (b s Olses wia) o opr Doy S0 51 (S (s Jalse s
S oslmal by B5adopas g8y dates ety ool 5 5 Jalos oLulid Oua et opl il Jla S
S Jolse sanco sl Sl Jol mls ol 0ad plsl 5LTp 5 Oliw gd o 53 Sl olmein Lo g
S8 3P coud Julse o ls Ol cadlllan 5 g0 ailaia 53 S5 g LS):?UG% b Aslomes g s8s Lo
DRERR PR |- - SRty L\ APRYAL L ITVAYA JRTVAY.Y NS PR UG PR 5 DU P O . 5 T WS ERPRP
o) sl Sl B db s adb @J“J‘:‘A}'l?{ AV IVl i s L cogllean asls L 5530 e
Cbls Oly Ol gr ol 045 @l Jasza B 53 a0 sk VWSNINY 50l s 3 55wy 2askSVFSY/
2 0l sbar Bl s QUL by Jomsly 51 s 0mas Sl g 8 dlazl Blod 51T 2 Ol i oS
G5 e 8 Gl elin Ll S o) gl S 4 Jalse S (SuST]y oty Sl 5 ety bl
e ol sk (@0 BV a8 U e o5 b glaasels Bl o Ol o il (nl 53 o5 087 o oal 3
O Ol s S5al 5 (81 (S i (#5 e3%) g gL S Olsl 3 b 5ol 8l s (g e ¥
ol Gpls) dntens wlidpe sl Sles lacdle 5 o5laal, Slhes s @ baauls il Os
o s S bl ol ST L (glasals oS 55 (Kemanls 5 s Ol (ST Ko
28 U (Bsc s 5 G (o Adld g b Jlad Dlex to3 5 ) b
9 28 a0l (A0 1AY oxin 5 Cola L) ROC o o )8 L o8 5le Jue e Ll
G et ey 4B Gl Sl eoglen ol ddlie 553 o) Sl alE 4 ke 4 de Jle 2o
G bt 1aB S 55 adllas sjge Wbt aBly sl 5 5a ey 2T 8B b e b i sde] Cusay
oA 03 S AT w O Sl banlse Ty 5wl S50 sk Gl oS sba A Bb s anl s
lls o gmsa (S530 b Sl as s SY/YY kst 0 o $E/FF Ll Ly 88b ¢ () 0 2550 r?w;g” 5 o>
b S a ol fann mls o <l Oledl U158 o o nly et (253 sk 5l ao s 5 ol (o 2
Vojtekova and Sharifi et al. (2022) Madadi et al. (2021) L.y odal Jusay b ass 5l J—ol> o
5 Shes b 4oyl 5 Tesfa and Sewnet (2024) Saha et al. (2023) Kumar et al, (2022) Vojtek, (2020)
Abedini and Piroozi , (2023) Madadi and Piroozi 2B b eks sba 5 olmir L cla by, o
W sls Slsen osalipes s il cdnargy 43 osS b olmakiz Joos Sg, LS s (2024)
P s Sl iy bl o e 3p 5 Obaj 5o g s dd s liaey o sS ke dis sl 285 4 a2 53
338 o sl 59 0185 bl sl s cnl 3l S o ol (ome > bl plali
Ol s el 3 358 ey g 85 ezt (gLl (slbargy (UL Gy s a9 b il o S5 0 3l 2ulg s
lolid 5 Ol gd B33 sbml s s e lolons (dme AL 3 ool el U el 23U sLTp 2
ot 3 iy e s ol Bl Sl sl bl s o bl ol UL g5 dlil b o5

Co e Ol 0 gmma) oy 63 (O i a5 5550 dbaals (oIl 5 53w b 2alS b o

AY


http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

SEAV A E4a gy «(81) V80N ke polu B gla S s

b bse ol b g laibie ST Obojle qgbeegoly JS 55050 (ol 5 b b JS 5050 Ol
3 Pl 53 et by atals S5 s oo 4 O e Sl e 51,8 3 (e S blss s
Sl eslial dae sl 5 5l o(ols 2alS 1) gl 5 s Ol aals 8587 S8 L dl sb @) ot
(5 dan bl 3 S, b Bl ol Slisd s 5l o oK Jle a5 (etian slaesL
23357 ol (S g5 0350 ) g"*@bﬁ cad 5 Jboad Gbla s el sle Slusl 5 (gSluel, Sl Ciles
S Jls 4 0T 358 51 S sl 5 b ST Sglin (gl nlin (2805 v sl (K bl
£ a4 5 s aallan b a5 b il o L8l cmalin b o by Sl oslinel b T 335 2alS
o Al LT 5 Ol g o 3 5 o 5 )5 Ker s e s s 3 sy s LS
b g 03 sl ) A et O)lan S Ol s g Sl el Js ¢ i s b K
Sl eb Ol s g 5 5 K bl o pls sy dassle (28 g pan bl i s K
3 S s aile GBI el e 6558 o slgniy e e pls bau s Wla 03 5 55 5 b
BT RGUU Pl (OPINE SR T TN I P Ik g ST PRSI MU JCL P [FANPT Fy I g
o sl 5 SKen 55T (o5 o & WOT i 5 81m 035 o 3l Conlon oo slbadys b oy
ST oWlas s Gl s csluscsle s Sl el s b 5 26 Gl 35500 e sla pET
Sl sl o 1) Ol gl w3 25 a5 Sl sy Joily 5 (2Ll )8 Sl s S NREEIYS
A 3 350 il

PR

Sl ) Giea o8l (ol 5 s oslae D le! Je Sl 25 b Sl m s dlis )
ol pUel 1 s Sl 5 SKas 5,00

61;.»

1. Abbasi, H., Sharafi, S., & Maryakji, Z. (2017). Geomorphological hazards threatening
the spatial analysis of urban living complex in Lorestan province. Journal of Spatial
Analysis Environmental Hazards, 4 (2), 107-125. http://jsaeh.khu.ac.ir/article-1-2719-
fa.html (In Persian)

2. Abdulla, A., Baryannis, G., & Badi, I. (2023). An integrated machine learning and
MARCOS method for supplier evaluation and selection. Decision Analytics Journal, 9,
100342, 1-11. https://doi.org/10.1016/j.dajour.2023.100342

3. Abedini, M., & Piroozi, E. (2024). Determining Areas Prone to the Occurrence of
Landslides in the Nir-Sarab Communication Route. Geography and
Development, 22(74), 82-110. https://doi.org/10.22111/gdij.2024.8147(In Persian)

4. Arshad, MW., Mesran, M., Setiawansyah, S., Ryan Randy Suryono, RR., & Rahmanto,
Y. (2023). Combination of CRITIC Weighting Method and Multi-Atributive ldeal-Real
Comparative Analysis in Staff Admissions. Journal of Computer Science and
Information Technology, 2 (4), 77-86. https://doi.org/10.47065/explorer. v4i2.1428

AY


http://jsaeh.khu.ac.ir/article-1-2719-fa.html
http://jsaeh.khu.ac.ir/article-1-2719-fa.html
https://doi.org/10.1016/j.dajour.2023.100342
https://doi.org/10.22111/gdij.2024.8147
https://doi.org/10.47065/explorer.%20v4i2.1428
http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

2l 5 Ol g 3 o) ot iy onaigy 39 3 39Kl (5 !

10.

11.

12.

13.

14.

15.

16.

Asgari S & Shadfar S. (2025). Landslide risk zoning using artificial neural network
(ANN) in Mishkhas watershed of Ilam. Journal of Spatial Analysis Environmental
Hazards, 11 (4), 61-76. https://doi.org/10.61186/jsaeh.11.4.4 (In Persian)

Asghari Saraskanroud, S., & Piroozi, E. (2022). Comparative evaluation of WLC, OWA,
VIKOR, and MABAC multi-criteria decision-making methods in landslide risk zoning
Case study: Givi-chay watershed of Ardabil province. Physical Geography Research,
54(1), 65-94. https://doi.org/10.22059/jphgr.2022.333658.1007656 (In Persian)

Asghari Saraskanroud, S., & Piroozi, E. (2024). Identification and Zoning of Areas Prone
to the Occurrence of Landslides Using the Aras Multi-Criteria Analysis Method (Study
Area: Qarangoochay Watershed in the Southeast of East Azarbaijan Province).
Geography and Environmental Planning, 35(3), 65-94.
https://doi.org/10.22108/gep.2024.140985.16396 (In Persian)

Badola, SH., Mishra, V.N., Parkash, S., & Pandey, M. (2023). Rule-based fuzzy
inference system for landslide susceptibility mapping along national highway 7 in
Garhwal Himalayas, India. Quaternary Science Advances, 11, 1-12.
https://doi.org/10.1016/j.9sa.2023.100093

Baharvand, S. (2023). The Evaluation of Landslide Sensitivity using Frequency Ratio
and Fuzzy Logic Models (Case Study: Khorramabad-Arak Freeway). Journal of
Geography and Environmental Hazards, 12(2), 103-116.
https://doi.org/10.22067/geoeh.2022.75264.1201 (In Persian)

Bhattacharyya, R., & Mukherjee, S. (2021). Fuzzy Membership Function Evaluation by
Non-LinearRegression: An Algorithmic Approach. Fuzzy infomation and engineering,
12 (4), 412434, https://doi.org/10.1080/16168658.2021.1911567

Caleca, F., Scaini, C., Frodella, W., & Tofani, V. (2024). Regional-scale landslide risk
assessment in Central Asia. Nat. Hazards Earth Syst. Sci. 24, 13-27.
https://doi.org/10.5194/nhess-24-13-2024

Diara, I. W., Wahyu Wiradharma, 1., Suyarto, R., Wiyanti, W. & Saifulloh, M. (2023).
Spatio-temporal of landslide potential in upstream areas, Bali tourism destinations:
remote sensing and geographic information approach. Journal of Degraded & Mining
Lands Management, 10(4), 4769-4777. https://doi.org/10.15243/jdmIm.2023.104.4769
Ebrahimi, M., Zakerian, A., Dawoudian, J., & Amir-Ahmadi, A. (2018). Stability
Analysis and Stabilization Solutions for Landslides (Case Study: Khorramabad-Pole Zaal
Freeway).  Geography and  Environmental Sustainability, 7(4), 1-17.
https://ges.razi.ac.ir/article_867.html?lang=en (In Persian)

Entezari, M., Esteki, S., & Gholamhaydari, H. (2024). Investigation of State of Landslide
in Tarom Watershed Using Risk-Vulnerability Superimposed Model. Journal of
Geography and Planning, 28(89), 61-39. https://doi.org/10.22034/gp.2023.54607.3073
(In Persian)

Esposito, G., Carabella, C., Paglia, G., & Miccadei, E. (2021). Relationships between
Morphostructural/Geological Framework and Landslide Types: Historical Landslides in
the Hilly Piedmont Area of Abruzzo Region (Central Italy). Land, 10(3), 287, 1-28.
https://doi.org/10.3390/1and10030287

Gilanipoor, A., Motevalli, S. & Derafshi, K. (2025). Assessment of Landslide Sensitivity
and Determination of Effective Factors in its Occurrence Using the Random Forest
Algorithm (Case Study: Glandrood Watershed). Journal of Geography and
Environmental Hazards, 14(1), 247-274.

https://doi.org/10.22067/geoeh.2025.89542.1514 (In Persian)

AD


https://doi.org/10.61186/jsaeh.11.4.4
https://doi.org/10.61186/jsaeh.11.4.4
https://doi.org/10.22059/jphgr.2022.333658.1007656
https://doi.org/10.22108/gep.2024.140985.16396
https://doi.org/10.1016/j.qsa.2023.100093
https://doi.org/10.22067/geoeh.2022.75264.1201
https://doi.org/10.22067/geoeh.2022.75264.1201
https://doi.org/10.1080/16168658.2021.1911567
https://doi.org/10.5194/nhess-24-13-2024
https://doi.org/10.15243/jdmlm.2023.104.4769
https://ges.razi.ac.ir/article_867.html?lang=en
https://doi.org/10.22034/gp.2023.54607.3073
https://doi.org/10.3390/land10030287
https://doi.org/10.22067/geoeh.2023.82684.1375
https://doi.org/10.22067/geoeh.2025.89542.1514
https://doi.org/10.22067/geoeh.2025.89542.1514
http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

SEAV A E4a gy «(81) V80N e pulu B e s

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Golipour, S., Hosseinzadeh, S. R. & pourali, M. (2022). Identifying landslide prone
slopes and classification of its types using logistic regression model and fuzzy logic (Case
study: Ghahremanlou Catchment, North Khorasan Province). Quantitative
Geomorphological Research, 11(1), 209-228.
https://doi.org/10.22034/gmpj.2022.336132.1343 (In Persian)

Hatami Fard, R., Mousavi, S. & Alimoradi, M. (2012). Landslide hazard zonation using
AHP model and GIS technique in Khoram Abad City. Geography and Environmental
Planning, 23(3), 43-60. https://gep.ui.ac.ir/article_18553.html?lang=en (In Persian)
Jafari, M., Shadfer, S., Pairevan, H., & Asgari S. (2025). Assessing the potential of
landslides in Sivan basin, Ilam province and the impact of that vulnerability of the region.
Journal of Spatial Analysis Environmental Hazards, 12 (1 and 45), 1-15.
http://jsaeh.khu.ac.ir/article-1-3375-fa.html (In Persian)

Jafari, G. H. & Timaji, M. (2024). Spatial Identity of Landslide Risk in Eastern Alamut
(Case Study: Ovan Lake). Journal of Geography and Environmental Hazards, 13(2),
186-209. https://doi.org/10.22067/geoeh.2023.82684.1375 (In Persian)

Jafarzadeh Ghoushchi, S., Shaffiee Haghshenas, S., Memarpour Ghiaci, A. Guido, G., &
Vitale, A. (2023). Road safety assessment and risks prioritization using an integrated
SWARA and MARCOS approach under spherical fuzzy environment. Neural Comput &
Applic, 35, 4549-4567. https://doi.org/10.1007/s00521-022-07929-4

Karam, A., Safari, A., Hatamifard, R., & Nouri, A (2013). Application of OWA-AHP
hybrid model for landslide hazard zoning (Case study: Khorramabad city). Iranian Bi-
Quarterly Journal of Applied Geomorphology, 1 (2). 20-1.
https://civilica.com/doc/793725/ (In Persian)

Karbakhsh-ravari, E., & Sarmadian, F. (2025). Land suitability assessment using the
Marcos method and its comparison with the parametric method. Iranian Journal of Soil
and Water Research, 56(7), 1821-1838.
https://doi.org/10.22059/ijswr.2025.394553.66993 (In Persian)

Kumar, A., Sharma, R., & Bansal, V. (2022). Spatial Prediction of Landslide Hazard
using GIS-multi-criteria Decision Analysis in Kullu District of Himachal Pradesh, India.
Journal of Mining and Environment, 13(4), 943-956.
https://doi.org/10.22044/jme.2022.12235.2222

Madadi, A. & piroozi, E. (2023). Landslide risk zoning in the upstream basin of Yamchi
Dam in Ardabil province, using multi-criteria decision making methods MARCOS and
CODAS. Quantitative Geomorphological Research, 12(2), 73-94.
https://doi.org/10.22034/gmpj.2023.370812.1390 (In Persian)

Madadi, A., Piroozi, E. & Faal Naziri, M. (2021). A Comparative Evaluation of MABAC
and CODAS Multi-Criteria Decision Algorithms in Landslide Risk Zoning (Case Study:
Kowsar County). Geography and Environmental Planning, 31(4), 1-24.
https://doi.org/10.22108/gep.2020.124723.1348 (In Persian)

Mahmoody-Vanolya, N., Argany, M. & Jelokhani-Niaraki, M. (2021). Multi-hazard
potential mapping of Mazandaran province using multi-criteria spatial decision analysis.
Environmental Management Hazards, 8(4), 395-411.
https://doi.org/10.22059/jhsci.2022.332933.686 (In Persian)

Materazzi, M., Bufalini, M., Gentilucci, M., Pambianchi, G., Aringoli, D., & Farabollini,
P. (2021). Landslide hazard assessment in a monoclinal setting (Central Italy):
Numericalvs, geomorphological approach. Land, 10 (6), 1-22.
https://doi.org/10.3390/1and10060624

Y4


https://doi.org/10.22034/gmpj.2022.336132.1343
https://gep.ui.ac.ir/article_18553.html?lang=en
http://jsaeh.khu.ac.ir/article-1-3375-fa.html
https://doi.org/10.22067/geoeh.2023.82684.1375
https://doi.org/10.61186/jeer.13.4.83
https://doi.org/10.61186/jeer.13.4.83
https://doi.org/10.1007/s00521-022-07929-4
https://civilica.com/doc/793725/
https://doi.org/10.22059/ijswr.2025.394553.66993
https://doi.org/10.22044/jme.2022.12235.2222
https://doi.org/10.22034/gmpj.2023.370812.1390
https://doi.org/10.22108/gep.2020.124723.1348
https://doi.org/10.22059/jhsci.2022.332933.686
https://doi.org/10.3390/land10060624
http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61882/jeer.405.1.64 ]

2blp 5 Ol gl 55 il s Jemily goinaigy S35 3 235l (5 !

29.

30.

31.

32.

33.

Mirzai, F., Momeni, A. A. & Abdi, Y. (2024). Landslide hazard zonation along
Khorramabad-Zal Highway in Lorestan province using analytical hierarchy process
(AHP). New Findings in Applied Geology, 18(36), 264-282.
https://doi.org/10.22084/nfag.2024.28365.1582 (In Persian)

Nanehkaran, Y. A., Chen, B., Cemiloglu, A., Chen, J., Anwar, S., Azarafza, M., &
Derakhshani, R. (2023). Riverside Landslide Susceptibility Overview: Leveraging
Acrtificial Neural Networks and Machine Learning in Accordance with the United Nations
(UN) Sustainable Development Goals. Water, 15(15), 1-28.
https://doi.org/10.3390/w15152707

Ou, L., Huang, C. & Cao, Y. (2024). Research on landslide hazard assessment based on
improved analytic hierarchy process optimizing multiple rainfall indicators. Discov Appl
Sci, 6 (409), 1-16. https://doi.org/10.1007/s42452-024-06119-2

Pakbazi, S., Armin, M., & Faraji, M. (2023). Investigating the Impact of the Rainfall
System of April 2018 on the Occurrence of Landslides in Boyer-Ahmad and Dena
Counties in Kohgilouye and Boyer-Ahmad Province. Quarterly Journal of
Environmental Erosion Research, 13 (4),83-108. https://doi.org/10.61186/jeer.13.4.83
(In Persian)

Rostamizad, G., & Dastranj, A. (2024). Evaluating the sensitivity of the landslide event
using the support vector machine algorithm. Water and Soil Management and Modelling,
4(4), 299-312. https://doi.org/10.22098/mmws.2023.13934.1379 (In Persian)

Sadeghi, H. & Javan, F. (2025). Vulnerability of Iranian tourism villages in terms of

35.

36.

37.

38.

39.

40.

41.

Landslide hazard using GIS. Geography, 23(84), 153-170.
https://doi.org/10.22034/jiga.2025.2055364.1385 (In Persian)

Saha, A., Villuri, VGK., Bhardwaj, A., & Kumar, S.A. (2023). Multi-Criteria Decision
Analysis (MCDA) Approach for Landslide Susceptibility Mapping of a Part of
Darjeeling District in North-East Himalaya, India. Applied Science, 13(8), 5062, 1-23.
https://doi.org/10.3390/app130850629

Sharifi, H., Ramazanipore, M., Ebrahimi, L. & Haghzad, A. (2022). Landslide hazard

zoning of Noor city using network analysis model. Economic Geography Research, 2(6),
40-55. https://dor.org/20.1001.1.27173747.1400.2.6.4.0 (In Persian)

Silakhori, Z., Vahabzadekebriya, G., & Poorghasemi H. (2023). Landslide Susceptibility
Mapping using Bayesian Model: A Case Study of some Regions of Talar Watershed,
Mazandaran Province. Quarterly Journal of Environmental Erosion Research, 13 (2)
:122-140. http://magazine.hormozgan.ac.ir/article-1-683-fa.html (In Persian)

Sim, K.B., Lee, M.L. & Wong, S.Y. A. (2022). review of landslide acceptable risk and

tolerable risk. Geoenviron Disasters, 9 (3), 1-17. https://doi.org/10.1186/s40677-022-
00205-6

Singh, U., Nandan, R., & Tiwari, A. (2024). Recent Trends and Techniques in Landslide
Hazard Assessment. Qeios,4, 1-12. https://doi.org/10.32388/LBYEQN

Tesfa, CH., & Sewnet, D. (2024). GIS-based MCDM approach for landslide hazard
zonation mapping in east Gojjam zone, central Ethiopia. Quaternary Science Advances,
15 (10), 1-11. https://doi.org/10.1016/j.9sa.2024.100210

Vojtekova, J., & Vojtek, M. (2020). Assessment of landslide susceptibility at a
localspatial scale applying the multi-criteria analysisand GIS: a case study from Slovaki,
Geomatics. Natural Hazards and Risk, 11 (2), 131-148.
https://doi.org/10.1080/19475705.2020.1713233

AY


https://doi.org/10.22084/nfag.2024.28365.1582
https://doi.org/10.3390/w15152707
https://doi.org/10.1007/s42452-024-06119-2
https://doi.org/10.61186/jeer.13.4.83
https://doi.org/10.22098/mmws.2023.13934.1379
https://doi.org/10.22034/jiga.2025.2055364.1385%20\(In%20Persian\)
https://doi.org/10.22034/jiga.2025.2055364.1385%20\(In%20Persian\)
https://doi.org/10.3390/app130850629
http://magazine.hormozgan.ac.ir/article-1-683-fa.html
https://doi.org/10.1186/s40677-022-00205-6
https://doi.org/10.1186/s40677-022-00205-6
https://doi.org/10.32388/LBYEQN
https://doi.org/10.1016/j.qsa.2024.100210
https://doi.org/10.1080/19475705.2020.1713233
http://dx.doi.org/10.61882/jeer.405.1.64
http://magazine.hormozgan.ac.ir/article-1-910-en.html
http://www.tcpdf.org

