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Slope instabilities are among the most prominent natural hazards that are exacerbated by human
interventions, leading to fatal and financial damages, especially on mountain roads. In this regard,
the Pataq pass, serving as a transportation axis between Kerend and Sarpol-e Zahab in Kermanshah
Province, is prone to mass movements such as landslides and rockfalls. During the 7.3 magnitude
earthquake on November 12, 2017, in Ezgele, Kermanshah, landslides and rockfalls occurred in the
region, blocking the intended axis due to rockfall. This phenomenon posed challenges for urban and
rural areas in terms of emergency response; hence, the necessity of attention and awareness of factors
influencing these natural phenomena is more crucial than ever. To achieve this goal, the Weighted
Linear Combination (WLC) model was utilized in this study, considering criteria such as slope,
domain shape or curvature index, slope direction, elevation, distance from fault lines, distance from
roads, geology, and land use to zone areas susceptible to landslide and rockfall hazards. The study
area was divided into five categories. The overall results of this research indicate that in terms of
landslide occurrence, areas with rough topography and steep slopes, particularly in the Agajari
geological unit, have a higher potential for landslides. Due to the mountainous nature of the region
and the phenomenon of rock weathering, the likelihood of rockfall increases. It is worth mentioning
that earthquakes play a significant role as a driving factor in slope movements. Identifying areas
with potential for slope movements and utilizing location-based methods and techniques relying on
geographic information systems and remote sensing can serve as effective strategies in managing
and planning to reduce damages resulting from slope movement hazards

1. Introduction

methods have been developed for mapping

Mass movements are a particular type of natural
and formative phenomena within the domain of
geomorphological, hydrological, and local
geological conditions. Among mass movements,
landslides and rockfalls are of special significance
due to their extensive nature. Landslides represent
the most important type of slope hazards, involving
the downslope movement or relatively rapid
displacement of sediments along slopes or sliding
surfaces. Over the years, various techniques and
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landslide susceptibility and have been utilized in
the literature. Landslide susceptibility maps can be
prepared using quantitative or qualitative
approaches.The Pataq Pass, serving as a
transportation axis between Kerend and Sar-e Pol-
e Zahab in Kermanshah province, is prone to mass
movements such as landslides and rockfalls.
During the 7.3 magnitude earthquake on November
11, 2017, in Ezgele, Kermanshah triggered by the
seismic activity, landslides and rockfalls occurred
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in the region, blocking the transportation axis
between Kerend and Sar-e Pol-e Zahab (Pataq
Pass). This event posed challenges for providing
assistance to urban and rural areas. Hence, it is
deemed highly necessary to identify areas
susceptible to mass movements to prevent risks and
mitigate financial, human, and environmental
damages through protective and preventative
measures. Therefore, this current research aims to
investigate and map the areas prone to mass
movements, including landslides and rockfalls,
along the transportation axis of Pataq Pass. The
preparation of landslide and rockfall zoning maps
will be conducted using the Weighted Linear
Combination (WLC) method and GIS technique.
The objective of this study is to create landslide and
rockfall susceptibility maps to develop appropriate
strategies for reducing the hazards of landslides
and rockfalls. The findings of this research will
assist residents/local communities at risk, urban
planners, and engineers in reducing present and
future damages caused by existing and potential
landslides.

2. Methodology

In this study, various criteria have been used for the
zoning of landslide and rockfall hazards. These
criteria include slope, aspect, curvature index,
geographic latitude, distance from roads, and
distance from faults, land use, and geology.
Considering that some of these criteria have a
direct relationship and others have an inverse
relationship with the research output, the data
layers have been transformed to an appropriate
scale to be able to be integrated. After
standardizing the data, the Analytic Hierarchy
Process (AHP) model and binary comparison
matrix, along with the opinions of experienced
university professors, have been used to determine
the influence and importance of each criterion on
the research output. Subsequently, using
ExpertChoicell software, the final weights of each
criterion have been calculated. Finally, for the
zoning of the study area, the Weighted Linear
Combination (WLC) method has been employed.
This method, by assigning weights to the criteria,
helps in achieving a higher accuracy in determining
the hazard zones for landslides and rockfalls. These
analyses and their resulting outcomes serve as an
effective tool in making appropriate decisions for
reducing the risks of landslides and rockfalls in the
study area.

3. Results

Based on the results of zoning the landslide hazard
in the slopes overlooking the Patag Pass in the
central and northwestern areas of the study area, it
is characterized by a very high risk of landslides.
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According to results, approximately 42.96 square
kilometers (17.89%) of the area is covered by areas
with a very high risk of landslides. The largest area
belongs to the moderate hazard category,
accounting for 91.43 square kilometers (38.08%).
In terms of rockfall occurrence, a small percentage
of the study area, around 0.01 square kilometers
(0.01%), is located in areas with very low risk,
while the majority falls within areas with moderate
risk, covering an area of approximately 102.21
square kilometers (43.63%). The areas with a very
high risk encompass the central regions along the
Patag Pass in the study area. Furthermore, we
observe more severe destruction in areas located on
separate quaternary units compared to areas
situated on harder units like limestone formations.
As evidenced by the earthquake on November 12,
2017, in Ezgele, Kermanshah Province, regions
with separate quaternary units experienced greater
damage due to their lower resistance and the
intensity of seismic waves, leading to landslides
and collapses in the area. The consequences of this
earthquake and the varying resistance levels of
geological units, steep slopes, mountainous terrain,
sparse vegetation cover, and active faults confirm
the necessity of conducting extensive studies on
mass movements in the region.

4, Discussion

Based on the zoning results of the study area
according to the Weighted Linear Combination
(WLC) model and the earthquake reports of
November 12, 2017, in Ezgele, Kermanshah, the
Pataq Pass is prone to landslides and rockfalls, and
the occurrence of this hazard has caused damage
and losses to the region; thus, it requires serious
attention from officials and the implementation of
fundamental and control measures to reduce the
frequency and resulting damages. Among these
measures, identifying and zoning areas at risk of
slope movements using modern methods along
with employing geographic information systems
and remote sensing, implementing biological and
mechanical measures in high-risk areas can be
highlighted.

5. Conclusion

The results of this study indicate that in areas with
high elevation and rough topography, steep slopes,
and sparse vegetation cover, the potential for
landslide hazard is higher. In the Aghajari
geological units, especially in the northern-facing
slopes or northern domains, the occurrence of
landslides increases. The presence of gypsum-
bearing marls in this formation has made it
susceptible to erosion. Additionally, in Quaternary
sediments that cover parts of the northwestern
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areas within the Sarpol-e Zahab region, in areas
with steep slopes and roughness, the potential for
landslides increases. Given the mountainous nature
of the region, phenomena such as freezing and
expansion of rocks and weathering exist, which
create conditions for the formation of fractures and
rock fissures on the slopes. In the event of seismic
shaking from an earthquake, the likelihood of
rockfall occurring in these areas increases.

Y

Ahmadpour et al

Acknowledgments

This research is the result of the scientific efforts of
the authors.

We sincerely express our gratitude and
appreciation for the unwavering support and
cooperation of all individuals who assisted us in
conducting this research.



FA-0A AFF Ol (VA 2W) P9d osled cazmiy Jlo

A,
A

PRER SRR

AV=YEY 1 S S gbls
Sl g bl @lgé!)!u? OISl dolidad
http://www.asma.lu.ac.ir

(s, Yiao

3950) GBS J w 9098 W 55 03980 3O S ¥ 3 3 9 WV IR0 ) E989 Ll (SIdig)

oliilo o oyt (GG 8

TOWbL Loy Ol s 399 9988 giuw 5 €% 393 Mo o
Q\jﬂ‘ ‘)‘}At QO‘H .L:.e,&oli;..:‘: Lu:ﬁ) r}l; a.lg.id\: ¢°4_L:£|Jx>- QLGW‘W})}) )‘d:ac.w:-\&)‘ swt;)l;1*
Ol €Ol ¢ 3 55 o ¢ bl psle 0dSCiils (55 oy 3m 55 s (555

Ol Sl coalT oty 0 55 ply o831 (65 958 g0 55 A3 51 gl IS

Ao SNt

odS>

. e

o SdL 50
VFL Y/ T/Y]
LT
VELYAY/YY
LaE! o y6
VEY/8/YA

Sl O3l
S STN-3- KNS
oS 5 Je 54
45,5 (WLC) s o=
Gl

Al Sl GBI b &5 Wi d aub Db 45 o9 aio 3 (Sl4ld S sIubb
Gl coaodd 50 080 0 (St s Srodl> so 094 Jb 9 Sl SO LS j9 9 Cargn g ol
Bt 31 oliilo 37 bl 33 GBS sy § g2 N7 (g SVolgn 95t Ol giedy Flob 63
VA% OLT YY) S yba VIV 435 50 . [ S 33 9 Sh ¥ came ) Aoz 31 (STodg O 1o i
S0 25080 1950 § g £99 4 dilain 30 095 B3y 9 P e iS5 oliile 5 TSI 5o
05 d>lgn JCha b (2l 9y 9 S ped Gbln 4 Sle sdlel oy ol .8 5 S9cn 095 (i3
b oh ol Sl (i SO (2l 3 S50 Jolgs | AT 9 4295 P33 ol ol
o5 5 0L (WLC) S39 (b caf 5 Jow 3 g cpl 50 cdud (ol 4 oli—wd Cg>
‘Obl? j‘ dold &M }‘ dold ‘é'ﬂg)' £M —g> Ll ua:&u li Lold p ‘g.n-:—fb gslh)lﬁn
K 3 9 i a0 0 bbre uriue Gbln (Sudig Hetued =0l (S 7 9 (bl g
0315 O gdgh ool (U7 b .ab G diab zuy 4 axdlland jgo dilaie LS | 0ud ol |
o U s 019 33 9 303 o § (pi S (S190Bb by Sladig (W e E499 5 3 4 s |
o 231R oy 9 il (098 (Sl 25T KIS b | ki w 3 w0 1S e il (ST
(SR Olgiedy 03 Jomn) 45 Sl O BB .l oo (ol B &K 35 oy Jloio! ey
O > 689 Jawily b 3blo glo bl .o | Sl4wld S > Slus ) 38 &5 20 § pao Jolgs
9 bl > OleMb!l i 9 (S0 9 1a5m0 UKo SIS g b w9 31 (S w0 4@ 9 (STdmld
3 (=06 OHlus Sal Sz 30 (G40l 9 9 Cu e 98 (il HIBIH K165 0 598 o

A Glaals DI o O b

3Ly b Gl (T Ol (wlid s T 3) FPRvIN|

ol (K 5 GEET sl W) 1505,

S ol g5 Glesss lacS o~ (Emami et al., 2020)

s by dhees el (SO sl
1505 5 Calizes slaunT 3 Jels 5 (Corenblit et al., 2011)

WOlee  Lpas o) parastooghaforpur@yahoo.com  ¢(;ude=! )  Ahmad_ahmadpourl7@yahoo.com | e VOPE JEI R 5 < | RG]

1] gt Oy g8

(oLbbe, e hmydbabayyan59@gmail.com

638 son) Oad o 5 b LS 3 gdon 53 K i5s 5 SR 55 Sl vty (1501 Lo e OLLL s Ol 53058 o] ¢ el 1l g ( POU! 09505

FA-DA oo cOA) Y o jled cpamsy Il aliile S Okl (B

d Doi: 10.22034/gsma.2024.715552



V¥ 0kl c0A (2ls) 055 05lad ooty Sl ¢ Sl g5 Gl (LSl i Slefline dolild

T S0t Sl A e Axtes bl Sl (6l palds
P adlate b e 5 (1 LN S e 5 e 60
il sl isy 5 LSS dadle dgb s .l (555,
Slosl 53 5 abbanwy 5 ) Cavlea (gl paids (gl
Lolg oo 1) Sodiom) Camla cbald . Cowl sdboslanal
(Parketal, 2013)s 5 ag A4S L oS 5,555, 5 ealizal
A ) Sl ()13 pad (sl Selien B 5 g pkir
Canla (6415 patdi gla g,y ol olitleT b slgitn
b s 5 (08 b (AS wwgs 4 Olge L Sl
(AHP) (5150 dds Jows AT 5 5 57 (gt ot 18
sl 6l WLC) S5y b oS 5 5 0 sole bug
Gl S s gy a5 Ldd b me (VAAY) U8 g5 Lo 5 L
Solea aS sla iy, . (Moragues et al., 2021) s
o Ds LS o 5 4 (o § Dy sods | e gy adle
GIS , (e ojlrectr sz‘fg""“"*“ Jssn s ol g
5 s 2 6 1y sed 8 laeSSS (GIS-MCDA)
ol s s e all Sl ey Ol s i
Sl 21 GIS y gme o sbns iy (55 panad lond g4 25
Sl (613 paids 55 0328 Hsba o3l gladle s
Feizizadeh & Blaschke.) s o eslatul (553 m)

013
Gl oolas K ) 3l sy o 1 (2021)
R B N A P
&b les S eslinal sl ey sl gy Hloa ¥ 5l i Jals
4 5L ) ol a3 Sl Gble das o OLiS (g )ls paiis
S a ST s PR A n AR AP R R YR
(AUC) iomie 5 gl s ROC) 06,8 5 Shas it 5l
sy mlE A Ol & W el A
T 52 A P WS e s s (LS,
5,555, ¢S L Senouci et al (2021) .S gleal, L
L ¢ 3 (AHP) 51 ddes oy a0 T 3 5 5 soee 2015
2 PR Sl 425 (GIS) LUl s DM (2
@ Llosls plonil 1y Gl ©52) ilits Jo-l ailais
bl y ol 35,5 A3l 1y sdld 5 slaaids Jlo oL candllas

slitd g a2k gl 1y /SAF 35 ROC Lulal 1 i ,lsel

¥y

OCon 9 593!

Lijs gedgly 0 s lawb glanT
S PR S R RS RC S P PSR TC S PP SPer )
(glosg S >~ ols s .(Modalel Dost, 2008)
Sl Lls 0T (55 28 Js 4 Ko B35 5 s
s slaals Sl g5 e (FAGmS ABl o Sl
33 Dloguns o bomd 5 4SS S b 0381l Jols
Cook & Dorekamp, ) sl outs ;3 C}L_w L Laatals sl
sy @5, .(Entezari & Pourkhosravani, 2020 ¢1998
(SNIP P55 by e ol ) G2 A e
g5 53 Ysmmn Iy il Gl 5 (K505 (SO 5 ks 5kn
Ll Sk 5,05 g mme i ol oS e K L 0T
(s 2T e 03 S DL Do e sl
S e Jalse e ) S b Rl b 5 o) Joe
Dal ¢Tablebi et al., 2010) L 55 s 05 o 5 b 553 s s

(et al., 2002
gl Cak b Lol Ol ) oLl sl e ol 5 e gdle
Obe daolsi pude sl Car g (5 A5l Sl 5 Ol 5o
GAULE 2l 3l 5 LS b 51305 5 e 5 STl by
Swanson et) 535 o S bl 4 G baanls o
Ko ) o pe b sl 51K K (al 1975
4 bg e S Aas h F ) s ena 5 EKES Sl g 55 S
Sl gm0t 3 5SSk 45 | ST salS -
el by (S Glaeyles ekl Chuw oK
Ghle 5 Lejys a7 shw sl s Ygons Ko i
S g Al 5 tias o sy LS s b LS
3 ok 53 (S 5n Gblie 5 aTely dlael $ 55 claosle 51
8) L3 (o pmimn Sl S bl
.;;df;;,b:&;m,:b&;lu;uu,u;;wg,wﬁ
Al e s G 3l en Dl ke S ol g s Sl s
O o plpl (Hantz et al, 2003) el ¢ gze Gl

(Shirzadi

e Glreoly o 5 31 (e 5 b o) slos 5
LyslTe sy & Gl O & dzes sk
S5 o pde 5 6 poal Lo (Intarawichian et al., 2010)
L b dom) 5l A6 galadl 5 wlarl Shls 015 o

. (Ahmed, 2015) sls s’



OLCod § yg9 hox>(

Sl N 5 B8 b Olsew INSAR oS ity
S A Ghess 3N s s S S eIl
Naderi et al (2019).cul 05,8 Sy 05 a5 G50
el 53 S 35 51 ol (555055 slaisslibl
Sloslsale pslas 5 Slhoe Slafllas 3l oslizal b el 5 oliile S

3 S 1 (v 4B 5 o3l3 415 gy 23 g0
Jor 5 Vs laslin gd  Blisawl o) 53 (Sl 43 &
53,8 43,03 513305 o588 55 ol a5 a3
o Ol gl agen (lu,ajf\)' o353 cluT o315, BLbL
b s ol oly) 5,08 e Bl 58S Al .l el baniS
Plas s Jome pbl 0y jas 53 510 ot B —oliile S
SLOSE 5 g S0 Ola oollas Slgsl § i3 NE
Kl > Bl S m 5 01 pl S glacss s (golasl c Il
OUTYY gty VIV 35 alusty 1yl os g op il oy
gFs iy o3l 530S B M pe) ATAF
Sleosldal ¢ fale aan 133 S s g |y Jais ) ge 05l 9 S g
G 3 43,8 alge JSta bl gl s 5 (6t bl 4
Sl gl los § DI o s Gblie bl oy (Bl 5o
el (Sl (b Sl G 5l 6,8 sl 5 st
A (53502 S 6l (8 Sy 5 (li DLl Sl g,
S Sl opl g Bl g s 53 5505l Ay oo kS
A ez Glos 5 D 4y el 5 dais laaiyy
laaals) Bl 635 SV slge ysome 53 K ) s
Clutig Gadaid 9wy 25,50 (BLL 635 5ot
S35t S 5 s Seslia b g 56Ky 358 e
bl gluaig 4 i ags 6345 45 GIS ¢SS5 5 (WLC)
o b Gl 5l | 15 0 S 325 5 5 e s
s a s LK s e bl SRl sl
s B ae 53 (deme el OLS L 4 A ol b
Gb b S e eSS Ol wdige 5 G Olppsan b
Sl b e ) (b Sl el 5 il o Sty

.MJ&K‘)Q&T}J}?}A

VY it (DA ) o el ooty o ¢ HlamdS Bolio o1l pia olalllan dolibnd

Y¥

b ol 5 asd . as o OLE S goen 13 3 805, 51 eslizal L
Sy ol 1y oYL 55 WOM L ol e AHP i oslizul
Ly eKiw by Cambus (5415 paiis Shirzadi et al (2017 )
(WOE) walss 055 o pizess bl slaig,y 31 ealizal L
3 (FR) 6 5 cs 5 (AHP) 515 bk Jlows 0T 5
S 53T Do 035 53 s S el 6 STV sk
Psomiadis et al .Wles S oL, 5 awlae Olws S o8
Sl s A ol paid 4 gldlas b (2020)
salive glaesls 5 oLl i o g4 35 3l enliul b ol
el T3 51 (oS 4 gy B Cnl 03 ilasls e
sty WLC) s > <55 5 (AHP) 51, al
Okl sl 55 2 (LSD ) e Commlom sl L5
Slzel s S eslizul Chania s 4+A ol 5,5 5 Chania
iz el posdle 538 w1l ads s LS| 4t 55 onin
VA G E 5 sl s Yo o) s b dxs 4
S 5 i, il s ys Koulietal (2014) as globs
5 6uls panis sl WOFE) sl sz 055 s WLC) S5 o>
(S 0, Chania okl js 553 e s Camlus (guuaig
SR e et al (2003) w5 S eslizal OU g
3,50 55 3l o3litul b ud g 53 Sliwn 8 osle sl 53 K
A33ls 513 ey 23,50 1, GIS y me el (ciuas
S Fiirs s Sy anes 53 SWlas 5 01l e 5
b el )l a5 LS fetal (2010) dos i .ocs! oldplnil
S alob Ul Fub Lo gio cadbite ud g wlitsSin
St a4 GIS Lse 55 J315 it aibis ol JuS
L Mousavi et al (2015).azs1s 5 0l g5 i 53 558 e
4GIS Lo ;5 AHP;WLC (¢ lonsitin (sladube )l o3lizu
e LTS SIS TRt S B S S IR B
s e (513U sl oSS S eslizad L GOOTADI (2021)
SR 2B s S ns glls 5 jul « (INSAR)
wtls  colisle ST Olel 3 a8V o3 ) s g5s L olan
355 e SiA e S el OT 5 (STl Gt s .o

Omomed sl Ol 42508 ol Lz B3R me) cp S



V¥ 0kl c0A (2ls) 055 05lad ooty Sl ¢ Sl g5 Gl (LSl i Slefline dolild

Sla el 31 03505 OLSY) 35m plesl a1y T
i€ 3ls bl Jos pl 4 & (G g5 > Calibes
ssbea p Lalsy SN e opl oo skl s e

sl odioslizul Laa Y (g5l il

aij—minaj L
nij = - Cote a3l (V)
Y maxa; — ming; o
maxaj — aij
nij e Al (V)

- maxa; — mina;

ol Sl &Y s el s e =Alj
Caetl 5 31 Ol mend | shatedy claosls (g 3Lus Ikl 5
S eslizal b (Golizs (o5 5 o3linals s go glajlns 51
U5 awlis 5L 5 (AHP) 31, alde s Jus
oloslizul AR O e dSlel Sl 5 ol s 4 (Y 5u)
059 ExpertChoicell SIle 5 3l eslizul b OT 3l sl
oshted Culgiys ol edilne Lajlae I K a ol
WLC) 5 (s oS 5 o, 3l andllans ) go ailaie (suliaigy

Ol olioslann|

OCon 9 593!

G gy Y

Jolse b K 255 5 A p s S sduag
)50 5 dgs 4 G Y D) gots By glons 5 basloma ¢ J 5o
sbten haat cpl o3 Ll cped 3 5,5 15 33l
odboslitul _wlid ) 5 Sl 6,8 ¢ S 5l dols ol
ssbeas ASEET (glo,l sale  slas lodiiags s 2o ¥ (DEM)
Cu}')‘ 9 Lol u.a:—L& ch,.::u WPLS cgﬁ:& i ags
Sl addoslainl

S S AiE (g 3Lwd il —

Colial Gisw ) ghien L3 5 oylal S e 55 &S Hsboles
Sl @ a5 b Lol 6l odiioslizal Hlas A ¢ ol Jiass
L) (,..:E:..‘M abasly (olyls eslazuls )y se (gl el 51 (ool
L (e jala) oS daly slyls Kos slaw 5 (e
olply Bl (S Fis 5 S Gm)) G s
Ol 457 3500 Jts (oliie 1) Y (gl 5l onlizal L i

S99 dwlio g Jlo ) 9>

©ode ,ldie (ples s Oslis) Ol 5
4 (Extremely Preferred) Foostae b 5 age STl e e Sl
v (Very Strongly Preferred) $H s Coslhe b ma 5
0 (Strongly Preferred) R A
¥ (Moderately Preferred) Foshs oSTL S e oS Lpr e oS
\ ( Equally Preferred) Ol Cosllan b Comnl b e 5
A o7 oF oY 8- Y Jolsh do Sloes 5

Eskand

35 dal g (gl 8 s ge o sl 4y 8 o Sl

(Shahabi et al., 2008: 44) aial axidls 1y 055 o s a5

il 5 gl Jela GIS i e S5s (b oS 5 A,

Yo

02

(WLC) )3 b wu¥ 5 Joo—
U0 s 03 ST Sl oSis b oSS
el Sl (G35 e psghe s p Sl (55lmedir
shre o Comnl slin Lot 08 et U 8 s

S b Sl e 3 sl 4 SO (o 23,50

A Gl ol s S chanas s 53 i O35 05,5

Weighted Linear Combination (WLC)"



OLCod § yg9 hox>(

W]}J WLLUJ‘JJ' Lgﬂ.ijfcng.}ﬂ Xl] QT)JS
D55 S @6 (Cal odisylhilinl Ojy &K fezte
LsyliE o il a1y Cdw p o Cuenl LW =1
335 o il S sy dsl U= A 1o o
WOjs 4 sazes UL S,y ol 5o (Mousavietal., 2012:5)
Al o 53 Ll ol d i 355 Sy 53 S AL S
O g2 O‘i‘ Br) .)J; r:n«-a: LAO}) Jf ﬁ}“""’“ J.vAl aj>-T
SlosTil andl 5 g dal s &5 5 Jho m gode W AT s &
Folie sl (s L5 o (s MR D35 ST L
03,5 s 51 0l5om el 4y B S L3 Smliab b 03
Wl gl 5 Tl a5 Calgys 28 Jais e a0y

(Rasouli et al., 2012:46) WaLAI -y 2o glyls S 55

Sl Gl (ol Cand s Ll 4 cadlats ol .l B
A5 Sl e OOA plis | il 5 e YFAF £lis |
DS 5 el e sle e 4 015 e AR S Gl

S oyl

VY it (DA ) o el ooty o ¢ HlamdS Bolio o1l pia olalllan dolibnd

Y7

Coman 5 (2 baY) oLy lajlae I (glas same )
WY p Yl patta |y (Sen slaay 1 (glae pams
055 et —Yepa sl 005 31kl S gots |y lae (g4l
L) r:'fw sloully S5 edds bl (aids laaV-F.la slas
(LT 5 blae Oy 3 edds,lllnl gaids gba¥ oo
s seen Slles Jlsl -0 (Mousavi et al., 2015: 96)
IS Slael Lo i ¢ 559 o dkdn I bilkil a2 glaaY (555 p e
oy By S 5 e sT o s w8 a bl 55 1)
oAV & ey Bl e sad s (S (63,5 Sl
oy s a8 o pp Olgea ABL @l 1 (45)) Sl
S e ol sl 6,'5;'“«@ odsld 53 gaw) sba
3 g gn 03linl 25 g4l
Al = Z JWJXij () el

axdllan 9 490 00 guno (A y20 o) .Y

B VY 5 aids Y0 cam )3 VP LWl s Comdge )3 BL 43 8
i8> )7 cam TG 55 asl VY aids OF cam o FO 5 Jled
o S5 Al 0 5 4By \F e s FP 5 Jlus 4l BV
() JS8) ol s ls oo S 5 ol e slaOk 4

dajfdu. o i sladtals ¢ tags pl 5o anllaes ) e 05 gda



VET Dl €A (o) 33 el ey Sl Sl g8 $blio (LS > Slalllae dolidad

OCon 9 593!

45°55'0"E 46°0'0"E

34°20'0"N

T 6y 00900

£ Guﬂ.haa”aa.s, k.
b

EY L TR

45°550"R

46°15'0"E
—

342200"N

34°15'0°N

46°10'0"E 46°15°0"F,

Research findings (2024) «axtwd 590 63900 (2Ll > Cuxdge ) ISh

Gt (F 5 Y S8 Slayslel 5 Jais Jes 53 JMs]
Ol GB35 50 & 505 5 GHAmes g8 e
3 s $35 S S de Sl eslial L oliile 57
s fo i g 5 Slutp e 35 15 Lo

Wl etoalitel e A (S 55 5 A e ok

(Sl — (ko' (Sl 4 -
P3PS e ety g sk 4 sl e
DL ite cpl ool gy 13 55m 03 9dn plis )| (St
ez ¢y gl by Ghlie 5 pl) Sl L oS s oo
Pl b e K i s SO £
5 o iy s i 2wl 35 el
Vl{QL;L&SJ\J:u&wj:j\f.:)bho-fb}bg&ﬂ

eJ'.iJobJ?'- | dlﬁ bla:u‘ E) u‘,: °"\i"\i E) Sl J:..L:.:

Yv

g slaasl .Y

oy Sl adl -

S S R PYER K K g P SN VS S R
Sl A outate (S sla 5 ile (ks (ST 55
Codigpilyy 8 5 lopils Obr (Kow 5 S
ob s B aE Semed 5 o S, ((SaT sl
—&l;.i«a.«} ‘_;Ua‘_;)‘.b"b’l} G)_,S ol 031569, LM?I
i 55 55 sy alin I aems 0 28 5o SSG 55
S8 e 35 B s 4 s b o
Loalie 3 Loy ool I rms S8, e
Sl s el S Ko wlie (S)p b slae) S
15 FEES ek 9 (o

P33 PGS ey ) 4 e S L SR ol o
435;) Oad i, by LS oy e3gdome o L

3wjm:w0d§:)w}4l?j‘oj}sdnﬁj;‘): (&wli



OLCod § yg9 hox>(

53 0> s M8 U g i A 68 ¢
Lol cdle (gl sl asls X Gy 5 558 e
eslaal 5 Slegye CiS Gl &S (g5HslS g8
Lt sl s Sl Glac Il 4 Sdda adbaie gl ga s T
5 Slesisle ol 4 Sdba S Sl 68
A fe o A s s (ool D e
s by i sl gl e (o) ¢ RAUBERCIENE
oéubﬂ‘w‘guk_; g_..:J?rJ (.LAOJL?)[AC)LC&L» ICA
E53 5 b Sl ol Llg e T mbe Sl
c&b‘ J‘ wL.AL’ a.s\.é.:.wl “515)}&4.3 .J}:-' QJ’ZJ’JQ’SAJ
bl le Ll glacJlad 5 wlis ) O ks
ghs Lol & sl alse Wil e T b Sl ool
9 LSJ:’.JMUJI BL ‘U'.'.‘J"L‘" ‘.b}& di...w U':Ji)j U'ZJ’JUT‘J
bﬁ@j&&d‘@gw‘j\:}c&b)Jjéﬁwj
) odeT sy @Lﬂ 4oy b oogd eolal Ko 3
BE] U’;JJWJ a..l.l..k._v._ J‘J:'-) gﬁ,}hﬂ;:-’ Cwﬁh‘)‘ 6‘,:JKJ:&ZA
2l 5 023 5 GI3S (LBl 53 g 23 5e 03 5ums
}wb&‘)‘)b}:ﬁ&jﬂ)o%u\i.M)GA'C)L?JJA

(g & JSK8) Col staline 6 S35 S 1)
Laa:\q-S:;Ql:{()\j}@hn\q-j‘d.a\éﬂxﬁl{@b):
R R R )
el C}.@}A ol W Lah e ald 3 (63 5ee 6&;44_){
U':"'»'~‘J5| LU SV old osl> d’:-"lf- g_f“-"” B Hlee u,;;_\Js\
(S Lls 53 05,8 s el ol bl 3 5 A e
S obalms oyl ol Caanl oslr b 4 ax g (a})
Loy dlse 3y55 5 s il ¢y ooslr 4 ansls

(0 JS) ol i Ol ple b s s 51

VEeY ol (A o) pa oybad uamty Jlo ¢ limargS sblio  oaldl i Clalllans doliad

YA

Ao osle (gl 5 S e b (g ke Sl | LaeS
(P SCE) 355 n o guies (6 2

Sl sl o> s il S 51 6 Ks ar
by Sl b Gble js .l alls b S slanls
o9l p 2 ol o Sy ol 4 5, glausls
b olssme LUl aels o Cgar 5 slaals glacs )l LU
(o F USe) wyls K u

g5 Si sl Liee O S
3b5 b 5o bl el K s 5 e
doxl Glosy O > g5 R IR S Ppeagy
(g F JS8) b oo ol 31 K B3 5 2 ome)
Sole e (slacud il Lastls b anls S8 ow s
Sl 2o slaa¥ 035 plal 5 OT (xalsa&S sl
Cdos gla Lgd g Ko 3 S Glosg &S >
b byin Ko Ol i 65 Sl sl Jle
(5F S8 dimen LOT i Jig> s

L oily 130 5 S3e s ege Jelse SIS
slowl Jalss 5l oS ol JuE 5 okl Jalse claaials
el Sy Kew slresy ys (Sawgel 5 Sealeal
G A il S o8 4 g 05
() 0 JSK8) ol iy 55 6K

£55 53 s b S wlg s alaeSin sladsl;
S ¢SS by didl awils &K 355 5 A5
b S sk e $SAT 5 o A3l Il s g
5 S Sl Il 5 S slaeKw ¢ blis 3 Ll
ool sl Shsccnl pesdle sty ot oy 1S o
515 o 5 63 085 5 S ¢ ¢ o e S
Srddsh 5 S oMb b slacSin sl I8 b
) ks op fter s S L bl ) o pastar ¢ 2
sl I8 5t Wig e 0 K e (men il
Sow Gis Al 03 ) e flie S

£ Smote 3 Jds 5 Ol @ ey bl



VP 0ials COA () 35 sl ety o Slhndd g8 3blo L1 shr Ol llas dolikad Sl § 5530

ol o8l Ul 39 9 (S555LS G IS bghuw 4 i 45 Gl 48 5 pn 30 001889 (S Wy T S
W35 odd s g oliile 5

Sl 465 F° 50 <K by £999 1 UK

¥4



S g Hg9 ! Ve Gkl VA ls) pod o)led ooty Jlo ¢ SlimdsS 3blo (o ldl pra Olalllae doliluad

45'7'25°T 48"1230°C

(I

—_—tsg ey

[ e s o sopone [0 g |
T oy
-
[T

4°27T25'N

24°2725'N

g:-:jlbk ws LA L |
] elline 39 sagama [ Yoo T

L R A

BTN

s i = LAY 7 -
455210 4557 15°E 46220 0725°E 401330°E > 45'52 e

Research (2024): aww ( Jd9 p (Slismil as-li 10 il Olaub g comis Cgar Dlid 10 (2l )l Ol 1l 4l F s
findings

46°T25'E

A4 ZT2E'N

34"2220°N

b i3 dely 20
L EMuas-sh
9 KEpd-gu
! [ anillae 359 0030 gy Khgp
s FA TRV Y B MuPlaj

[ anlle 5590 303450 M o | s s IR
L Buzie gl

-
]
e
50

T el @50
=t
48220 - ) 4SS IUE 1557 15'E

Research findings (2024): awe « ol )l 08l 18 ( 0151 (S 23 95 17 ¢ owlidi oo SBAS19 10 ¢ ud™ 1 1.0 ISH

O



VP 0ials COA () 35 sl ety o Slhndd g8 3blo L1 shr Ol llas dolikad

VYN Togio golin b daw gt ot U Gblie s e
35 sl st b Gblie ol (A s BT e e ghS
Iy sbl mjfai.wl): asdllass ) g0 03 gdoes (6 0 bl
3,8 s 0

Jain Gladsly g5y p S ble 53 ) 4 edle
ble & ol ) F ks o B Kokl 55 518
ST Gladly Spmpar o sbdsly G55 » &
A5 5153 4 ssbilen i Aals Whoks Bl (s slosT
Sl s gyl a8 bl 55 coliile S Okl \YAF OLT Y)Y
Sdd g 2aS Caglie Jds 4 Ly 655155 o) Jurile
ailate 53 S35 5 iy i domes 3 56 e oS
O 38 3 03 J 3 ol 3 536 o158 s £ 55 4
Sn S g adbate s Cud (ol ey (lady gl
g i Jb gl Ju8 5 oS (S5 L alS by 00y
Wb 1y glos s SIS o wa) 53 03 28 Slalllae ol
A5 e

OCon 9 593!

*> 05 ARG 2 s s bl s S oy
IS s s K 5505 5 B e sla el
:

codds bl glaay¥ 5ali 51 ey Eagk cpl 5 caals) s
T4 035 A Ko Gy s Sl 26 et
Sl oddgtiadh b5 sl U ol Sl s L OIS
(A JS8)

2 A e sl S Jel s bl
s i 5 655 Gble Gk 635 5 O e slaasals
GRS Bod 4oL sl Sl Sl candlans ) ge 03 guos
L5 sl Sl b Gble F s Gb Ll o,
(o3 WIAR) m o o ASTFY/AS oo 85 5 sbay 558 e
by Colus op iy Sl esls RSy 1) 05 gdoee
(433 YA/ A) o sk QV/FY Uyl o gin st i
K iy g Sl els olasl s a
cfjh)l:f'/ﬂ 3gd 55 anlllaes ) g adbets 51 oS Aoy

M)}j@wlé\jdﬁl@)%;ﬁ‘il{ébb)é(“)b'/'\)

- g 0.054

odls 3 alold

1 0079

] oos

il ol

e s ! ! 0.083

£y 1 0.005

S 31 Aol

0.16

| 0.221

il o

| 0228

Research findings (2024): awee «_b 38 com0 3 (S ol sl 2@ 039 5 <o



S g Hg9 !

VY ol (VA ola) pod oyledd ooy Jlo “:’m’s abun dl_&‘}a@ Oldle dolilad

0.281

Research findings (2024): awe «ew 31 5 S yolily 2 led 039 .Y U<

z
S
g
-+ |
Lag]

45°55'0"E 46°5'0"E 46°10'0"E 46°15'0"E

7

34°20'0"N

34°15'0"N

- z T

46°0'0"E

45°S§'0"E 46°5'0"E 46°10'0"E 46°15'0"E

Research findings (2024): aee (3ol 4 7 38 b ¥ o) jlas (Sadigy 4435 A S

oy



VET Dl €A (o) 33 el ey Sl Sl g8 $blio (LS > Slalllae dolidad

OCon 9 593!

45°55"0"E

=

46°0"0"E

46°100"E

& 7 I

46°5'0"F

46°15'0"E

-
i oty
H > “.;vﬁb,)%:b“ﬂ,
":‘ K oy M-y blﬁmoﬁk#%
%(SA‘:‘ adgirca h"""""l‘h’"‘k’.
b yhs &
wwu;. 3,80 00340 :0..;')13"-4@
) 3l jlo ylas oy z
7| -l xS b Ay ; R
74 2 A o i
i} b 54 AN &
5 o kiR %
45°55'0"F. 46°50"E 46°10'0" R, 46°15'0"'F,
Research findings (2024): aae (Sl 4 5 30 &K b 315 sas (S 4id5 A <O
axdllrod y90 039Ut W WPy § W o) e Ol Colue w030 g Cobwe ¥ Jau
et ) > o)

S luo o 33 (@0 505ksT) olo Sl Ao 50 (@0 50ks’) colno Ol
) v Yy FIM b sl
AN YA/VY Vo /YA YO/AQ ol
\avias ARAVAR YA/CA 4Y/¥Y b.,;,:,g
FA/VY av/vy ARVARI VE/a0 b
ias \o/0F /A FY/az 30 5 shu
Voo YF. Yoo YF. FreS

Research findings (2024): ase

25 gl oS~ A (Ser L S Ll e
PG D) Il Sy s oLl g e
(e V6 /8 g buga /AL /A VB /P (s
warg b mays opl s (Darabi & Saffari, 2019)
Wcélblidafu.?w1y)}m):&mu§ﬁ)ﬂbj
@m@b@@jg.wlemr@h.\i.\ga\@ﬂw
sy WLC Jue 1 fol- ml Coe oL ROC

oy

5 Ao ey 35575 53 el slapl 1S
S eslimad b oSy e Jlael e oo B3,
AUG(ROC) sovis 15 gmhaw ol Caliben gla 55,
20T U1y Cano 5 G b 3l e (St oM S
P s Ao &}5}) S by S e
Sl V= D SIAUG yslie ol 0T (reind pike 5 (S

ﬁjcuSch@uj@ww@@;dTa.gj



OLCod § yg9 hox>(

VY it (DA ) o el ooty o ¢ HiamdgS Bolio o1l pia el dolibnd

643{4;&4*@)-’6@‘ oals Olis 4&.,: u:’}l) Sl
=z .
(\' Lﬁ:)ww pou;.'&“_d.'u)

10 ~
-
.
L4
s
’
o
td
0.8 - e
’l
Ed
o
rd
>
o "
306} -
[} e
2 4
= -
g 04} . -
= s
’I
-
-
02} P
'l
=7 - = Random guess
rd
5 — rec_rockfall (AUC = 0.750)
00 ‘< L L 1 i
0.0 0.2 0.4 0.6 0.8
False Positive Rate

1.0

Research findin

S 5 dmi g Cony F
T S5 4 e F B 0L 5 T e s
b easd oo Olgzr ol o Zatla 5 5 lsel 4 DALy
4{4?};C}}S“\?}:J{go‘)w_gm‘igbfmfﬁ.@j
o) oo ly em g3 54k e wlesl il R sl ol
S 305 AR B Gk s o w SR
olisle S Ol Bl w3 S s e sladnls s
ub; O JW\}A B élbli 43:; ol a.-\.fh42>'\3j3:
Ls‘a:jQKﬁM&bb)‘}‘@‘uh:&ﬂjuf
C"Sj @ aalee U'l‘ 23 oy 9 d'-'.‘ \ya¢ QLT Y\ a))u.:AJ
Slosllal 5 s Bl w3 F 0ad s ol 5 Cngy
p3) 5 350 axlgn JKha L1y glwsy 5 548 Gble

jlyb-@t;.;ﬁ&z,,u:%jﬂl,mﬁw4{42.,:

o¥

)i w33 (Sawdig WLC Juw ROC Join Ve ICH

5 Pl (S5s b slaauls 55 & das o OLE g3 ol
deily S5 AE By ol ot is SIS s
i Gy 53l e Ao ks
Glaauls L Jls 4 5y ladwls 55 o padu (LT
b GRIBL BAGS ey sl s

03; &ufﬁww b .La)L,u U'-'-‘ )‘J g_)"".‘f.’.)ﬂ LsLbQ)LA

J}g-}

3 b i S 6551 093 Sligmy s e L
o3l Jibg Iy Ol fyw esgdeee 55 o8 b bl
Joeilyy ol genl 2 5 0L b b bl Hs cll
035 Sl 58 a a5 L bl oo SRl 31 A 5A e Sl
S a3l ey 5 beiw bl 5 slenil eyt caihie
O 5553 slowl gl 1y Lol i Jul o ol ST 3505 55 5
u,:uo&:@s,%yﬁ.w@@w)mwu&#
il Gble cpl 3 Ko b5 slasty Jlel 0 e 3 S

Al o



V¥ 0kl A (2ly) 055 05lad ooty Jlo o Sl g5 Gblio (3 LSy Sleflino dobiad

i B S S de sl b Ll
OLTYY o) S sla il S 5 andllae 5y 0 aidate (WLC)
e iy 5 S s das G 45 5 AP
aibats (gl |y Dleds 3 O jlust co bliea ol sl 9 Sl
it 5 S Ay e M el bl ol en
S sktee S8 5 il LI plail 5 sl s
Sl ol eIl OT 51 86 Shlus 5 ¢ 585
O sl s Gble lbag 5 ol 4 Ol 5
e S50 oen 4 s Gl tsy b slanls
SLIBl ! sl o 5 ol Sl

25 Bl Gl s Sl S5

QLo o 58

Ahmed, Bayes. 2015. Landslide susceptibility

mapping using multi-criteria evaluation

techniques in Chittagong Metropolitan Area,

Bangladesh. In Landslides, Vol. 12, No. 6,

Pp: 1077-1095. DOI: 10.1007/s10346-014-
0521-x.

Baillifard, F., Jaboyedoff, M., Sartori, M. 2003.
Rockfall hazard mapping along a
mountainous road in Switzerland using a
GI1S-based parameter rating approach. In Nat.
Hazards Earth Syst. Sci, Vol. 3, No. 5, Pp.
435-442. DOI: 10.5194/nhess-3-435-2003.

Cook, R, U., Doornkamp J, C. 1998.

Geomorphology in Environmental
Management, Vol. 1, SAMT Pub. (In
Persian).

Corenblit, D., Baas, A.C., Bornette, G.,
Darrozes, J., Delmotte, S., Francis, R.A.,
Gurnell, A.M., Julien, F., Naiman, R.J. and
Steiger, J. 2011. Feedbacks between
geomorphology and biota controlling Earth
surface processes and landforms: a review of

foundation concepts and current
understandings.  Earth-Science  Reviews,
Vol.106, No, 3-4, Pp: 307-331.

https://doi.org/10.1016/j.earscirev.2011.03.0
02.

Dai, F. C, Lee, C. F., & Ngai, Y. Y. 2002.
Landslide risk assessment and management:
an overview. Engineering geology, Vol.64,
No, 1, Pp: 65-87.
https://doi.org/10.1016/S0013-7952
(01)00093-X.

Darabi shahmari, S., saffari A. 2019. Landslide
susceptibility  mapping of  Dalahoo

OCon 9 593!

Mountains using index of Entropy and
Logistic Regression model. Journal of Spatial
Analysis Environmental Hazards, 6 (2):165-
180. URL: http://jsaeh.khu.ac.ir/article-1-
2401-fa.html. (In Persian)

Emami, S, N., Yousefi, S., Pourghasemi, H, R.,
Tavangar, S., Santosh, M. 2020. A
comparative study on machine learning
modeling for mass movement susceptibility
mapping (a case study of Iran). In Bull Eng
Geol Environ, Vol. 79, No.10, and Pp: 5291
5308. DOI: 10.1007/s10064-020-01915-7.

Entezari, M., Pourkhosravani, M. 2020. Hillside
hazards with emphasis on Landslide,
university of Esfahan pub. (In Persian).

Eskandari, M, R., Nazarpour, A., Khayat, N.
2023. Rockfall risk Mapping Using Multiple
Criteria Decision Making (MCDM) AHP,
and Fuzzy-Gamma methods in
KhorramabadPol-e Zal Freeway, Journal of
Natural Environmental Hazards, 12 (35):
139-156. (In Persian).

Feizizadeh, B., Blaschke, T. 2013. GIS-
multicriteria decision analysis for landslide
susceptibility mapping. Comparing three
methods for the Urmia lake basin. Iran. In Nat
Hazards, Vol. 65, No. 3, Pp: 2105-2128.
DOI: 10.1007/s11069-012-0463-3.

Goorabi, A. 2021. Quantification of mass
wasting volume associated with the giant
landslide Maleh Kabood induced by the 2017
Kermanshah earthquake from InSAR.
Journal of Applied Research in Geographical
Sciences, Vol. 21. No. 60, Pp: 47-63.
http://dx.doi.org/10.52547/jgs.21.60.47. (In
Persian).

Hantz, D., Vengeon, J. M., & Dussauge-Peisser,
C. 2003. An historical, geomechanical and
probabilistic approach to rock-fall hazard
assessment. Natural Hazards and Earth
System Science, Vol.3, No, 6, Pp: 693-701.
https://doi.org/10.5194/nhess-3-693-2003.

Intarawichian, N., Dasananda, S. 2010.
Analytical Hierarchy Process for Landslide
Susceptibility Mapping in Lower Mae
Chaem Watershed, Northern Thailand.
Suranaree J. Sci. Technol. Vol. 17, No. 3, Pp:
277-292.

Kouli, M., Loupasakis, C., Soupios, P., Rozos,
D., Vallianatos, F. 2014. Landslide
susceptibility mapping by comparing the
WLC and WofE multi-criteria methods in the
West Crete Island, Greece. In Environ Earth
Sci, Vol.72, No. 12, Pp: 5197-5219. DOI:
10.1007/s12665-014-3389-0.


http://jsaeh.khu.ac.ir/article-1-2401-fa.html
http://jsaeh.khu.ac.ir/article-1-2401-fa.html

OLCod § yg9 hox>(

Modalel Dost, Sara. 2008. The use of GIS in
determining how factors affect landslides
(case study: Nekarood watershed). The first
national conference on new technologies in
agriculture and natural resources. (In
Persian).

Moragues, S., Lenzano, M, G., Lanfri, M.,
Moreiras, S., Lannutti, E., Lenzano, L. 2021.
Analytic hierarchy process applied to
landslide susceptibility mapping of the North
Branch of Argentino Lake, Argentina. In Nat
Hazards, Vol. 105, No. 1, Pp: 915-941. DOI:
10.1007/s11069-020-04343-8.

Mousavi, M., Abedini, M. 2012. Landslide risk
zoning in urban watersheds using the WLC
model (Case study: Izeh-Khuzestan city
watershed). Second International Conference
on Environmental Hazards, Kharazmi
University, Tehran, November 2012. (In
Persian).

Mousavi, S, M., Abedini, M., Esmeali Ouri, A.
2015. Evaluation Seismic hazard in lzeh
urban catchment with using models, Multi-
criteria; WLC and AHP in GIS. Journal of
Emergency Management, Vol. 4, No. 1, Pp:
93-101.
https://dorl.net/dor/20.1001.1.23453915.139
4.4.1.7.5. (In Persian) .

Naderi, F., Fotouhi, S., Negarash, H., Khalili, M.
20109. Analysis  and zoning of
geomorphological instabilities caused by the
Ozgole earthquake (November 21, 2017
Mw=7.3) in llam and Kermanshah provinces,
Journal of Environmental Geology, Vol.14,
No. 52, Pp: 41-
57.https://dorl.net/dor/20.1001.1.23221682.1
400.10.2.2.9. (In Persian).

Park, S., Choi, C., Kim, B., Kim, J. 2013.
Landslide susceptibility mapping using
frequency ratio, analytic hierarchy process,
logistic regression, and artificial neural
network methods at the Inje area, Korea. In
Environ Earth Sci, Vol. 68, No. 5, Pp. 1443
1464. DOI: 10.1007/s12665-012-1842-5.

Psomiadis, E., Papazachariou, A., Soulis, K.,
Alexiou, D, S., Charalampopoulos, I. 2020.
Landslide Mapping and Susceptibility
Assessment Using Geospatial Analysis and
Earth Observation Data. In Land, Vol. 9, No.
5, Pp: 133. DOI: 10.3390/1and9050133.

Rasouli, A, A., Mahmoudzadeh, H., Zarinbal, M.
2012. The Application of Analytic Hierarchy

VY it (DA ) o el ooty o ¢ HiamdgS Bolio o1l pia el dolibnd

o7

Process (AHP) and Weighted Linear
Combination (WLC) methods for landfill of
Urban Solid Waste materials Case Study:
Marand County. Geography and Territorial
Spatial Arrangement, Vol. 2, No. 4, Pp. 41-
52. https://doi.org/10.22111/gaij.2012.875.
(In Persian).

Senouci, R., Taibi, N, E., Teodoro, A, C.,
Duarte, L., Mansour, H., Yahia Meddah, R.
2021. GIS-Based Expert Knowledge for
Landslide Susceptibility Mapping (LSM).
Case of Mostaganem Coast District, West of
Algeria. In Sustainability, Vol. 13, No. 2, P:
630. DOI: 10.3390/su13020630.

Shahabi, H., Khezri, S., Neiri, H. 2008.
Investigation of Effective Factors in the
Location of Rescue Stations on the Saghez-
Sanandaj Road Using the Weighted Linear
Combination Model, 4th International
Conference on Comprehensive  Crisis
Management and Non-Military Defense in
National Sustainability, Tehran. (In Persian) .

Sharif, Mahsa. Ouromeihy, A., Zare, M. 2010.
Land slide hazard zonation in the north of
Tehran by use of geographic information
system (GIS), Earth Journal (Islamic Azad
University, North Tehran), 6 (21): 75-87. (In
Persian).

Shirzadi, A., Chapi, K., Shahabi, H., Solaimani,
K., Kavian, A., Ahmad, B, B. 2017. Rock fall
susceptibility assessment along a
mountainous road. An evaluation of bivariate
statistic, analytical hierarchy process and
frequency ratio. In Environ Earth Sci, Vol.
76, No. 4, Pp: 39. DOI: 10.1007/s12665-017-
6471-6.

Shirzadi, A., Mousavi, S, Z., Kavian, A. 2018.
Generating regional rockfall hazard model at
along mountainous roads by using of overlay
index and GIS (Case study: Kurdistan,
Salvatabad saddle). Watershed Management
Research Journal (Pajouhesh & Sazandegi),
No. 89, Pp: 82-91. (In Persian).

Swanson, F. J., & Dyrness, C. T. 1975. Impact
of clear-cutting and road construction on soil
erosion by landslides in the western Cascade
Range, Oregon. Geology, Vol. 3, No.7, Pp:
393-396. https://doi.org/10.1130/0091-7613
(1975)3%3C393: IOCARC%3E2.0.CO; 2

Tablebi, A., Nafarzadegan, A, R., Malekinezhad,
H. 2010. A Review on Empirical and
Physically Based Modelling of Rainfall



V¥ 0kl A (2ly) 055 05lad ooty Jlo o Sl g5 Gblio (3 LSy Sleflino dobiad O 9 5530

Triggered Landslides. Physical Geography in China National Geohazard Susceptibility
Research, Vol. 41, No. 70. (In Persian). Assessment. In IOP Conference Series: Earth
Tong, B., Fang, H., Li, Y., Yang, X., Yin, C., Qu, and Environmental Science, Vol. 861, No. 6,
X., Zhang, Y., Yang, Q. and Chen, X. 2021. p. 062041. I10P Publishing. DOI:
Application of Machine Learning Algorithm 10.1088/1755-1315/861/6/06204.

Ay



