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“Landslides are among the most common and destructive natural
hazards that change the shape of the earth's surface, and reviewing
the damages caused by landslides, the need to investigate the factors
influencing the occurrence of this phenomenon and predict its
occurrence. proves that Khalkhal City, due to its special geological,
climatic, and geomorphological characteristics and human activities,
has been affected by the risk of landslides for a long time. Therefore,
considering the importance of the issue; The purpose of this research
is to produce a landslide risk map in this city. In this regard, first, the
distribution map of landslides and influencing variables, including;
DEM, slope, aspect, land use, lithology, distance from fault, distance
from river, distance from road, and rainfall were provided. Next,
after the fuzzy membership and determining the weight values of
each factor using the CRITIC method, the landslide susceptibility
map was prepared using the MARCOS multi-criteria decision-
making method. The results of the study showed, respectively; that
The factors of slope, land use, and lithology with weight coefficients
of 0.148, 0.139, and 0.132 have the greatest influence on the
occurrence of landslides in the region. According to the results of the
research, respectively; 707.14 and 512.87 square kilometers of the
area of the city are in high-risk and very high-risk categories, and
these areas are areas that need management work and the
implementation of protection projects. Also, considering the use of
the ROC curve method the area under the curve (0.89), and the
correlation of 0.83% between the final map obtained from the
research and the distribution of sliding surfaces, the accuracy of the
MARCOS method in identifying and zoning prone areas The risk of
landslides in Khalkhal city is great.
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\ Extended Abstract ‘

Introduction

landslide is the displacement of a large volume of soil, rock, or a combination of them
down the slope due to the force of gravity (Rajabi, Rezacimoghadam, Takzare., 2021: 171).
Landslide is a phenomenon that depends on various factors such as slope, geology, climate,
hydrology, land use, vegetation, human factors, and earthquakes (Zhou, Zhou, Tan.,
2020:2). Landslides are referred to as geomorphological landforms that result in great loss
of lives, finances, and natural resources every year (Silakhori, Vahabzadekebriya,
Poorghasemi., 2023:122). Therefore, the threatening and harmful consequences of the
landslide phenomenon on the environment prompt us to think about dealing with and
mitigating the damage caused by this hazard (Pourfarrazeshzadeh and Asghari
Saraskanroud, 2022:42). Khalkhal City, due to its special geological, climatic,
geomorphological features and human activities, has been affected by the risk of landslides
for a long time, so considering the importance of the issue; In this research, the zoning of
Khalkhal city against this risk has been considered, so that the areas with high probability
of occurrence against this risk can be determined using spatial and descriptive data.

Methods and Materoal

The current research is of an applied type and its research method is an analysis based on
the integration of data analysis, geographic information system, and the use of multi-
criteria analysis techniques. ENVI, Ecognition, Arc GIS, Idrisi, and Excel software have
been used for image processing and data analysis. To assess the risk of landslides, first, the
effective factors (including slope, aspect, DEM, lithology, land use, rainfall, distance from
the communication road, distance from the river, and distance from the fault), according to
the natural and human conditions of the identified area became in the next step,
information layers related to each of the factors were prepared in the geographic
information system environment. The weighting of the investigated factors 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 has been checked using the ROC curve.

Resultss and Discussion

According to the landslide risk zoning map obtained from the MARCOS method,
respectively; 707.14 and 512.87 square kilometers of the area of the city are made up of
very dangerous and high-risk classes. Also, 26.55 square kilometers of the area of the city
have medium risk and 18.70 and 8.96 square kilometers have very low and low risk,
respectively. Examining the location of cities and villages about the zoning of the
possibility of landslides also shows that the city of Kolur along with 40 villages (equivalent
to 26.67% of the villages of the city) are in a very high-risk zone. The high-risk category
consists of 43 villages (equivalent to 28.67% of the total villages of the city). In addition,
the spatial analysis of the vulnerability of the cities and villages of the city shows that
Khalkhal and Hashtjin along with 41 villages (equivalent to 27.33% of the villages in the
city) have medium risk potential. Respectively; 8 villages (equivalent to 12% of the total


http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12 ]

Kt nxrd Undwersity

Geographical/Sciences)
Print ISSN: 2228-7736 Online ISSN: 2588-5138
https:/ fjgs khuwse.ir/

[@] Journallof/AppliedResearches!in

villages of the city) and 8 villages (equivalent to 5.33% of the total villages of the city) are
in the low and very low probability category in terms of the risk of landslides.

In addition, the results of this research showed that the factors of slope, land use, lithology,
and precipitation, respectively; With weight coefficients of 0.148, 0.139, 0.132, and 0.127,
are the most important influencing factors in the occurrence of instability in the study area.
Also, considering the use of the ROC curve method the area under the curve (0.89), and the
correlation of 0.83% between the final map obtained from the research and the distribution
of sliding surfaces, the accuracy of the MARCOS method in identifying and zoning prone
areas The risk of landslides in Khalkhal city is great.

Conclusion

The output of the research shows the high potential of the studied area in terms of the
occurrence of landslide risk and according to the results, it can be found that many
landslides occur in these areas with very high risk. have given. Therefore, custodian
organizations must carry out proper and expert watershed protection measures in these
potentially dangerous areas. Among these measures, we can prevent the quantitative and
qualitative reduction of vegetation and stabilize slopes by creating and strengthening
vegetation in areas prone to landslides, preventing rain fed cultivation in sloping lands, and
adjusting and reducing the slope in the slopes. Heights overlooking the construction of
roads, grading the slopes, drainage and correct water routing in the upstream and
downstream areas prone to landslides, the use of retaining walls, and most importantly,
educating the public (especially the residents around the areas) sensitive to landslides) To
have basic information about the phenomenon of landslides and to pay more attention to
the damages caused by it and reduce investment in the future. It is expected that the results
of the present research, considering the use of the MARCOS multi-criteria analysis
method, in the matter of choosing the appropriate method for landslide risk assessment and
zoning, especially in areas with natural and human conditions similar to Khalkhal city, to
be noticed by researchers.


http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12 ]

-
réAA—é\rAx‘fi)I/u: YIYA-ver el
v

https://jgs chwac.iv

- larele 63, B o Wi
i@ J

Sitr

JEds ylew ol 50 38 o s £ 989 drtimnn Gbluo (guiudiny g (o2 lwlils

U3 Jois g Bl puw (g piuol 3o < (539 e 3L

:4blbly ol pl (Jmdyl (ol @hixe oLl (closal pole cuSliils (b (gLl jz> 09,5 (g pSoluy SNiagh N

e.pirouzi@uma.ac.ir

!l syl syl oo oSN « seloin! poke ouSLadS «srmb GLdlyia 09,5 (55898550855 Sbowl ¢ Jgimd oiunn g .Y

s.asghari@uma.ac.ir :40lL],

14l oylpl syl oyl Bizme olKddls (cloinl pole cuSLiils (ormb cLdlyiz 05,8 « owlidpuddl Stuwl ¥

zeynali.b@uma.ac.ir

RN

Ao leMb!

T JSb 0B pundil (orb Ol bl (p FJglaie 9 (2 oo I iRl 50
Jolge oy p9d cpome) 3l (MU Ohlus (w9 (2L g Wblbee (o)
JURS (3w s il s o0 ST 43 1) T OIS iy 9 00ty 0 E983 1 IS 5T
SLeudld 5 (S5sled)9088) «oorldl (bl P Wyt 9 LSy S &
3090 Caradl 4 55 b IA .Canl 009y (B3R cae) S £8 Il Cx Sl I (!
o2l 90 abloo ol st (] 53 el (Gaae LB udlgi (agh (nf Sus
g oo (£ ol IS 15T gl piiio 9 Wb jd oy oSy didii fasl (Liwl
ok 9 Gided (palyl (56 ol 3 alolé A.b‘)gT 5 Aoy (JuF 31 alold el
eolaiwl b Jolge 51 SO o (i polie (rmti 9 531 Cuguis Iy dalol jo . ool y8
o)brosin (5 pSeneuai 09y 3l GrSore U GhiHme) Comlue Al (S, b9
9 ! G ol Jalge toaiy A ol LS adlle mlS ol and (oSl
BIYIAY 3 VoVNIF tewi b & ol 3l Jolo gulis & azgr b .aiyls diline gl o8
Gblao (nl g 8,0 51,8 yhs p slows g s aib ;3 (liw b Coluo I @2 g0 iogleS
s wojld Bl gojgn sl 9 (e )l 4 &5 wis obay
S 9 (+[A) (oo ) el g STy (Somio (B9 5l G S0 e 4 4z 8 b oo
W9y B (3 Falaw STy g gi 3l Jele ol Al e gowe 0 ¢/AY
JUS w38 (o) fos €989 ariume Bblno (saiaaigg 9 (2 lwlds )0 (weS)lo

bl Jle

Wl g9

siogh allas

bl yo &b
IAEATARIEAY
(8N &b
YFeY/N VY
ey b
AR TARIARS
A EATARTARZ

IOJ.M;T )L}L.;.il é)b

AARIARRVER

o jlguads’

w0 yblxo

cslanls 05 >
OleMb! pwo
(bl i
e ]

shs £48y asiise Gblee gunaiy ¢ glelis (VF:0) Job (o) g oleo 9,38l (g 00l G (559, 0bowl

AYSNY WA) Y olidlis sl o lS clidai 4, JBE olees

B3V

http://dx.doi.org/10.61882/jg5.26.80.12

[@:E-@ 2 ooy ©

ul).e; ‘5,:))|9:> oKiils :).i‘.\l.?



mailto:zeynali.b@uma.ac.ir
http://dx.doi.org/10.61882/jgs.26.80.12
http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12]

VFed ylos A+ 0 loks cpmiicds § Camnw Sl (LSl pale 000y U5 Clinini 4y juid 45

doddlo
o Al p e Gl Coms a4 gl I (bl b g Si Sl ol e plralr 5 S5 Giiiome;
Ooiome) £989 LV VANYAALS sols> ¢ ofy Bolo ¢ 8,5 AV g 15T 5 paie olo) o)) il oo il )5
P bg ) SR E5 (Solesned (ool Sla g (ol Ll pd iced (ezmen tgounie Jolse &
s 3> IS @ (ol ooy Gl (FANT e gy YV T g 5 ) 9y (S Gludl Jelse
2 5 LS iy 55 it slooils g5 JUE] Dok ¢ sigSie 3loli (bl cslacl, o 55 Sog ]
9 e 5 o Sty 4 Slguy 51 g0l pom JIES] g (ol B 0l 8 g 5 00 51 g e (6185 gy 1559l
€5 Slshysesss sleosay ar bl (VYY) T Sen 5 (il k) 90,50 e esy Slows J20
ol 9 LS Slnlag (g5 Me) o)l Jlis a1y (ol grmb plbe 5 Jbo (Glr Ol dls jo aS 55 o0
O3 Oy o 4 (e AL adgs 5o s <10 5l Gl dludes aswgi >0 sl yeiS 0 (VYYNTY
53,00 1) pihe 4y cgmnb L (0 S 55 G pd SR A I ey (31, VYYD Tl 5 (02) 95,
DA TY XY Y Frdl 5 o egliama o) ssice ol 1) sl DL 5l 36 Sl woys VYl i
Shlus als g ablie ;S84 b oloce o] 1y b Canjlame ply jo Gosalime) oaay Jlol; g slussags laaly
e bl plolis Lwly cpl ;0 (FYNF) oo illulw gmal 5 ooly ol 8,0) peil Sl cpl 51 o506
NV TY S0l 5 ) whse 9,0 Slad nl e sl st GloSeSS Sl eolanul b o Gisi s
O SN L San 5 6o

oyl Lamme 5 Dbl elyl oty GALE ags wyzse slagby, 5 Wi Glag,glid axwsi 5 0, L
shiie 4 oylireniz 6 S pradd Glo s, Al 4 axgl b el wio)ls 5wl la sl 5l eolicl 4y laaiis
oS5 als G o lag] pleol g Lo dod ol (a0l (505 1S el Lansgs 43 0 i alolid
L obolid (giloaz bS50 00,08 jsbay by, nl el ams wiz o (VYY) Tl 5 3) WS e al )b
lailysogemme) wiloas xS 15 oolitl )50 grmb Dliblie Jeloighy 26 5o o9 5 58 3l else sanas,
a5 58y o Jloio (eand Az 53 b (g0l linios 3 ans g3 b (FAVAV T S5 gl 5 S
2y Sl aBpdy Ojg0 o jbesiz S el Slaghy, 5l eolital b clite bl slp (B Siany 4l
OTAA) i9m 5 sle linglpieds sl 00t 08T (058 pa Jlas (saiaigy sl 58 by, nl sllae o Slac
b oS5 g aSed Jelos anl B Els ST Lo sla by Bl jleslinnl Ly JUS (b gt o (5 e >
Siled 9 Ak (ool 6l voed Julse a5 Canloud Gl taslllae gl (bl o g wols I8 o) 23550 (59
o reskeS FYVIVE 5 YAD/ P A FFUNY o5 ay g andls JBls linsod o Gigadime; sbml 5o 1y il o i
L a(T9) Len 5 (gode -3l 513 oy A 50 A liabl o b gl aSt Slih s wgame colos ||
wazg b anshy Jo5 Glugd o (Ao St sanaiy 4 3sS 9 SLle o)lne iz sl )5Sl oolical
PlatSl 093 4 1) (Gig capd e (Sided 9 S (LAl ) et Jelse tea S alllae ol gl
e 5 a s ailos o £y Ll 5l nliesed ol @YU olst 5 (S cose] Cews 4 gl 5 wols
Olis Ghegly slodidly 5 2o S (qusyp ad ko an b 5l eoliiul b 1) 5o b e 5o Gosalime; s (V- )
o ise 1o wane jebay a5 Wijlo 18 ol Jlast b oisd ey oS 5o ddlate 1 ae o YF/FR sgus il ools

1. Zhou, Zhou & Tan

2, Materazzi et al

3. Chen et al

4. Alimohammadlou, Najafi & Yalcin
5. Rabby et al

6, Zhu and Liu


http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12]

qy OLSaR 9 S0 | o 40 Yoo j phas 599 riuns Gblio suivdigy 5 ot Lolids

ojlxe iz lagts; 5l mSose L VYY) (659, 5 09 il (s mal ijls 18 30 Jled 5 0je Jled ¢ Jlod
Gk g wols 18 pwy 050 ) Sl 60T adem (Bidlime) c oS5 059 el 5 (Si9 > S S SLle 5%
Prre wdy> Shilimes g8 50 o Jelse n it Olgiedr LIS 5 Sigded cod (Gheghy slaaiil,
B oby (LB g ol chawgie sl b Slib 0 by mhaw jl (gob) Colus &5 Sl oad Glo (izes g wload
oy 5l eoliial b (zmoly dwr CowsdVl ad9> )3 (B3l s gy 4 «(VF0T) (Gho0m 5 3% )l
(5995 9 Al 6l it Jole conel s @ mls Bb aisBlo WloeS 5 wsS Hbe o)l Wiz (6 S e
YL olgs onimoplas wolitul 0)90 slaghs) 5l fol> (29,5 5 Wylo 1) Ceal o den cadg> B3alines £589 50
25 Eolae bmsSjle (B9, C8S (imwine @l 4 az gl b ogdle a4 aBlige Ao Slas ) Bl liade>
s ool poaldis 01,8 gy 5l eolatul L d(Y+ ¥ +) ViSizg g lggSizmg ol 00l dmlne Jle & jg0 4y oA mio
Jole (e Olpedr cod adllas bt @ az s baislyy (Slolul dule ol )0 ey (5530 il (2b5))
00g0ome JS 51 0,5 BV/A YU Jlas o YU Gl b aigy c iyl cnal oAzl Babs cpmizman 5 unsl o lulis
0555 9 ol 58y SoGhsy S xSeste b (VoY) Ml 5 plaas ez pmadle s oo JSi ) Sl
el mls b wisls 8 addllaedyge 1) pll Ssall jsul ads> 5o Gi5al e Comlus 353 000) pasLs
Ol 5o Gl imey Sy o pae YUl 5 YU el b 3blie ol Colue Judo a4 a5 el 00l Ly anlllas ()]
Mg slp |y bJoe (ol o 0 Slee o)lae six sla o 8, Slee b3, mls (S jsbar g ol g Jlows adg>
IS e 5 5ilcomns b ol g & YY) Ll 5 Lol g ans e i il s
FA 45 ool ool Lt anlllas gl .zl ol yedbides Julos anTd be, 5l esliil b e poly Jlrlows
Sln 54 Sy 5 & a5 b e aBbige 540 SVl ey (sl Slllae agane Cols o)
S emSons L aV YY) VKo g lale .ol ool dewle (i opl lp (sdo,0 A0 o i S8 ez ge
B byl oyse |y aie (Brbled o Sidjlo a1 ptse jo Ghialime; shs ol ealades Jlos anT 3 g,
39 e e Sllal slowl g ojle j1hE Jlas y sladiy jo dalais 5l o, YVIAS woel cavs 4 gl wlul 5 g wols
Sy g0 L5 4y (590 dilaie

$9) = il poliel 5 S Slge S92 g (Sl Tay55 talax 510 84 pazie Sla Sy Llad 5l JUHS (i 4t
ol osliial 5 Glag b 55 ok o g 5 5 sloisl o & s0525) (sl Ll pglie (sloishe
O adole 5l Gl el b sl 10555 5 (553 ey £589 (VL il 5l (s3,5L8S 0sa) (21 5l argys s
Lo blimn) 5 oo )3 OVIO sga> a5 (6 5bas cadly oo (A3 oz slas Jlai jle s )| bl sl low 2
loaels 5l les (V) b jo 0l H,8 JLAS 5 555 slapliow el 59 9 99 0nba s adga 5o ¢ fd)| (Ll
aS clls Hledl lgh s el ol ool isled (Jdds i ped o 0ols F) sl s e 9 ey 1) E489 drtine
Ol e (] 58 ramej 033 a3 Egdge (o JLSdS Gl e 50 (38 e E989 UL il 929
wyblowe (ol plp o JLS L il oy (hagh (ol 50 tE9oge Cueal 4 L LW Cunl 03505 Glaizgo
i ol i 55 L gy il b bolie ol simss 5 S clnosls 3 eslisad L b ool 458,55 s
S5 S o o3 S 5355 8 ety 551 syl lobie lolit b 35, o SIS 8 et
258 plol glie 5l gy oolitul sl 5,8l 5 (Mol 5 22! Slibes o1 e

7. Vojtekova and Vojtek

8, Salehpour Jam, Mosaffaie & Sarfaraz
°. Landslide Index Method (LIM)

10, Kumar, Sharma & Bansal

11 Saha et al


http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12 ]

VFed Jlgs iAo oylos cpmicids § Sy Sl 3 LS pinr pgle (60 30,15 Colidini’ ay puis aA

B

s -

JUls (b poels geans 53 0010 25 Sl 380505 9 o3 (M) £ 989 aummo sladiald 5 (oo Loi (1) S

wbeb g
ot 5 Aiao OB g a0 FA L akdo Vo g az,n FA 55d Jsb 10 exsyeyiashS YPSF comlace b JUrls e o
s 31 eyt 2l (Y) S el 4355 15 o) il i 0 5y YV b s V) g azys VY L
&35 als ol el b 8 5l s oy Bl b cgizr Ceos 51eES liwl b 358 51 (965) A58 Qb ed b Jlod
g, il Ghlin 5 ol gt 4l ootk 2 P78 L glasT 4 il ge s (55,5 sl ol o
s 3l am e YY A gl )| b EloaT (YYAYAA «(s595m 9 (caule) Cunl ] abals (o S 72 OY+ b 54158
e 120+ 5 VIR Y- FFFe Slelis )| Ly w4 gl 5 glodzgll oilizsl oKl 4 olef oo ol g olelis |
Ol e 3 318 518 Lolzlydl 5 o 5l ity 25) 50l 055 50« SgSE Bl Sl lias s 03gu5me 5 o L2
5 ol o3l sl sl e sl 555 sl e sl ssle T ot 5 sl S o9, < Jlsds
ol g il e il 3 Joine Bas (slom 5 oliane 50 0y (slo (5110 ¢ sand8l Bl 1 anlllaas jge dilata
Yo tiad ol G0 byl eSilee el Kb dass 50 4 cbgililos § o35 lags Jgard (wliol 2 5o dlaie

i olo (2 505 5 (2 30 e wole 310 50 g (pete toT 4 g WAlioe S e


http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12 ]

44 OUSeB 9 S0 | e 40 58 n0j o £955 dnitamo Gblio (guisdigy 5 ot Lol

-y vy vy e wery

ey

]

e

ey

R ]

E
- —— b | -
Wik o o t

L — — i omte
S 7T 4 21 28
T et " wavy oy e ey

axdlaod ygo 00gasmo Cardgo dudi (V) JSC&

I3l g rools aulw

Sl azr g b sl (63 )05 (—heghy £9 5l o) 2090 b0 g dlins Cale 4 a2 g3 b ol Bodow
clos g ol i oo ) (alitw Ll b cou sladlaie ;o 10 aiiue goaxie Julse 15U Cod da e e
Slalol el | icad Cpz ioad sl Lo ol JA Lol co ol Sl slls ol e 5l e i5a) £48g 50 S5e Julse
gy Ay (o 9 e adlllas b o)l 5 (LSls )5 sl (oS 5l alols 5 anlpl 5l alols bl
s oloul jo Je Jelge flaican  gloe snalin 4y azgi b 5 9 lulid )5 ol ka5l oolaiwl cgadg0 b Lo yo
iz ) eslys SIS0 0 4 bgrye SOILI slaa¥ wan al> e j5 ad plelid (JBS b el (5530 e
5 bl )l byls gloaici jloolaiwl L caslbog, alil  (bl)l slaol, sl .aus 5 a4y oldl e Sledbl
So¥T B ils coliw 5 (i VYO Y/0) LS5 5,08 b glas )| cogB ) Jowo .009,5 augd o ol oyliwl slaailsog,
Al agd ola )l seg8) Jow jloolatul b 5 cadiige g cud laas¥ g ol 2l Siul dalllass yge 03gd0me g Sl o
Vileeeeo ool L el quolidspany 4 51 (655050 b o JuuS (23515 5 (St Canglin) (g5glsid (sloasy
Goawaids o (Yo YV A :2u,L5) A cwadd sniziw polaar 1 oolaiwl L cyliws jpuds o3l)] (6 0,1 Al .ol ags
w0 yome (JLS) (iwll g swlbillan slaelSiin] sbaosls loolaiwl b e )b aiss a8 )3 sl 1,3 o5
aoles 5l ookl b g (HslS 5 gluds y ( 3dad0 3 cmlolwolisls e 65,5 ¢ )log,05le ‘L,;{L?.L;)T LT B (505 s
s gabaiyy g sy 50 ke G lie 4l (V) JSS 50 0l e 5 (P=0/1029 H+218.15) (5 )L Lol 5
el 00l 00ls ioles (sl sols (553 e


http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12 ]

1P jlgy Ae ojlass s § oy Sl (LSl gl (60,0) 1 Oliin) 4y i

45°200E TE

W0E AT

T
A

—— w— |l ety
05w W o

Yr e N

T

37E2000N

200N

ATt N

sl

[T yes

B Ve [ v
D dades v Ay
BEREFTORNN RO
T irees A )

o

- .-
- . A
vt -

Ye¥e

T aretees I YeeenTRee
Yosemt@es P YO0 —Toes
TN [

TN

ITON

—uﬁfl’. LR TN

i

WINE W E

A,

HE0TE EEETN

T 3 ol o

A

IO

N ool ol 3 ol s

A

AN

PN

NIRRT U R

A t?

s — — Wl
M S0 20 30 40

_r -’uoo—‘ooo
Bee=tens T AverNenee

BRI YT U [PPPRRR 2P
YooomFoos B Yoo ~1Foee

L[ O R— T

-~
B0 [Peee—Fooe
N Qee—Neor T FoooQooe
0V eeeYour BEAese~Fore

ACITES ST S gl

Laaly
B Sy Sl i
S R ey
sty ST e
B ety S e
| LR

IPIOWN

00N

Cl'b,"'li H°400F

S5V 45TF0TE

410V E WATE

i

N ol &l

A

TN

N Gloag, 3 dlolb 4l

A

ITHOTN

30N

"‘\ i

00N

Ery.—fr. N OY--27-

Yeer=Tose

] Poos—FPooe

Bdbay,

Ko ) Kik ~ Kilwametery
0510 ¥ B o S50 2 3 W P51 ¥ B W
el [ Laal
-~
ke [ TR, PP, P
[ rve=ry. EFY-—FY. !b---‘--- B 3eee—Pove| | [ #9Y S
Ervry. EEErv--or.| [T leeeTeor EEESee-Voro | gl s

oyt a3t s

JUS lw e (P38 (o shas (Gudadiay 50 Tk slaylime 4l (V) S5O


http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12]

Vo OLSaR 9 S0 | o 40 Yoo j phas 599 riuns Gblio suivdigy 5 ot Lolids

(" o3l Joroly uliol 51 Loy 357 (gl 9 ivriw) (o9 3le gy 31 o likan! by (gt 4 e Jo1 50

ol Glaggin &5 Cusl (pumple JS85 5 Giagly leaniS 5 Jelse e o) ol 00 p5 Onlsl Ul Al e
S 9 (AI) J—‘og\.v‘ ).nbl.a.o u.u.u SHge A —P9 4.1_‘>)./a A Lmd...))f ).iaLm.u ).»_’ Lm).la.w 9 alius LSLQ)L..LA OM\)ULAAAJ
9 Jj)‘.) g dui> as Ml)so ‘S)LQ)L».LA 6[...’.0 d.vB ‘(Y 9 \) .la;‘s) ) o s(Y) 9 (\) Jaab) L d.‘>3.' L| (AAI) JTOJJ‘

el it b A 3e 4 b slalae Lo 55 C

Al=maxx;if j € Bandminx;;if jEC (V) abal,
AAl=minx;;if j€E B andmaxx;; if JEC (V) abal,

Loal> o cnl gl cnl 5o a5 allioo jlas 1S 5o 4y by o Sledlbl slaayY o(g5lus laslinl —pgus al> o
Saie wogac SSTas gl (638 slracgame 10 (V) Joux ol ool ploil (631 acgammo (0 Cugac pl 4 axy
QYT T g0 5 SOl o l5) 09 oo 48,5 Ll 10 jao (g3ae lde ciggae J8lax sl 5 SO

JUels (gl sl o338 ooy ps 1 JI05 5T 990 GoarY jLug3l ailyi £95.() Jau

s b ey Slxpd gl S
GBS n el Uhpome; s £s8y 0 ol Cadl Lelal y aaS olais g suzme sanandls s
GBS el hpome; st gsdy 0 ol Cadl Lell y aaS olais g suzme sanandls s G
T i sn Gl il e e glis| sl =)l ik
&8 S ) &b e s e85 50 ol Comal Gulol y laaS olazs] &l 6
SIS el lion el B5cme) ol £85 amslty oGBS o sabne bls o bl ol 3l alols
@38 S ) &b e s g8y 50 ol Comal Gulol y aaS olazs] 39l
S SF e e Gl e oble £ ey (o sgne Gblis o o 31 b
G S5 ol e G i) o bl gy Jenilly g, e Gblis 6 wilbag,  abols
il s b oo GRIBI Gipalome; s o)k Sl talidl ok

OFY) Gham 9 g0 «(1F2Y) (S50,m 9 52l ipin

TS )5 gy 5l ool b Jelge gm0y Al o ol g 00 o sl ile (y0503 1055 —p ez al> e

40,5 oo 13 Ldotiaa o 0590 jLre (o olad g J3Iad e lel  bosls (g, ol o cwsl oals plxl
e G Lo (o) 229590 Sl sleme Slawi 4y azgi b ¢ Jolge Lo Slyoul dlons 5l Guy o) cnl (g5lwosly jskae
(et JAie s b Cenl 00l S5 Gl lo s (Sien olpo Jold a5 00,5 o oboul mXm slal o
2 ke Bldl g olay o Ken polie 4 da> g5 b g 058 o0 dnloes 50 slo)las b Lo ;2 (1o 99250 olas
2 ke o Slellll e e 1 lae 1o (2l (335 e 905 g0 drslome G SULI (5o () 23,50 Jsle
Jole plosl slwly 50 .(VAA:Y 1A 00 L5 g ol o) Wl oo caws a0 o )las sled Slellll IS l5me ggome
4 REGRESS &l jl oolaul b daa le  Sivar ¢ jLonedlyoul s jol 5306 35 lases jo ol Sy )57 20059
20,5 ladl ST 5810 5 50 ol 059 9 Dlellbl i olai e jle demlre 4 Cond s al o 10 g dal Caws

12, MARCOS (Measurement Alternatives and Ranking according to Compromise Solution)
13, Zhang, Zhang & Dong

14 (CRITIC) CRiteria Importance Through Intercriteria Correlation

15, Alinezhad & Khalili


http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12]

)f'A)leg‘A' o)w ‘W} MJLVJ @Ldb,v,g}k‘fg)_,)b’u““ 42'4-!),“4 \. Y

Dgd oo dumle lrai 35 K- Jlowsl ws

Kt =5 (t) ab,

Sai

K- =t (F) ala,

Saai

5= E;’!:l v (0) akal,

a5 o oglhe o Slas o(F) adayl) 5l ooliswl b aS ail oo ey 555 sunad; 5 ol o,Sles pri-pid dd> 0
kf+xp
'.—flf?cf“l '_—J"I.rkl-'\l

a4k -
)~ Alxg)

flky) = () akl,

Ly, 51 45 0l o 4535 52 sl Jlony] Gyl o Shae (k) 5 Jlosy) 0d Consllas o Shae f(k=) () alaf, ;o
Lg :Lu)f ® 9 ‘55“"5" |Al.‘>u‘ GM@) 4.4.); » af(k))l OMT Cowd A slael UJL..J‘ DS oo;‘so Ml?t.o 5(/\) 9 (V)
CEOBDY VYV 5 ombsd ool pin V¥« Yo% (Ko 5 gragiosl) 0,5 (6,24 48y ¢35y 50 FK) loiio

- 7l

flkT) = T (V) akuy,
- K

flk7) = e D

(el Sepogeas ) )0 by, (niael 51 AST) e 5 Slas (mesets pie @Sl 4z b oculyd o
0305y (555 M) WIS g0 3510 (oS Djgo ]y Jao s e 4 el Lo iy 5 Jleio| olulid
i 4 g b odlie Ll izeyd Coms (VAATAY ool 25 5 Lidamme AYANFY o aniliysy 5 S
ol o1, ot 3l ooliil b o(F) USd o) il 6ozl olojl 5l ons S| JUds ol o Uiyl iiST,
el oals oole ruled o(B) UKo 10 gt dul 8 d bgy e Oyl old Ll ouls

16, Stevié et al
17, Jafarzadeh Ghoushchi et al
18, ROC (Receiver operating characteristic)


http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12 ]

Vv OLSaR 9 $39 | o 40 S0 om0 phs £585 driuo Gblio (shivdigy g ot lwlis

4892000V E 48°40'0"E
Ll ;\,a;nbw,;.;ﬂ,gw
o st
o 32/ SN <
-
syill L
o Sl
o S ’
- s B
e/ Pl s
&
0 (g2 )
A Gl s
7 G s
e — e Kilometers
ogley 0510 20 30 40
JUs (b e (03380 b S|y s L(F) JSb
Saa ey i £45 4
1, SR 33T o> 3§ e pilin gue 0 ¢
:.’,’, s i sl 50 € gl oyt g i 0 4 S oty 39 i) st bl e eyt +
A ST adyi g JEIS Ryt 38 [REPSTeN
) ke ol Al Al (530 Sl NI ¢ 5 NS0 @
(00 300 W0 ypilie B! 4 Julp Suady 5900
Jober | Ve | ¥ A [P A | | nAee
Sue. [ one | 52|~ |29
Vet 11 by | 1¥asiiy ey oty
" =
PR P e e Sy
b ) il s
i o ne 150 58 A0 39
% mi,,gtm
3 81 #MARCOS Jus e Jotpo Jlaih
e b - : Gaogil) iy oad o)t glaali
B % 2ne ks (e gty il ye

B wul 3 4 b ye ©)lzsld (8) Jsoi
O okt 4 (F) JSG slo)lone 51 Sy e oad o jluslinl (sleadds agd 5 iy )0 Fhe ol e ) oy
Lgael cowo an (¥ B Y) Jslaz lojlone 51 S5 5o ool (e ylas chlisie (slodigy (i )0 e sloasls
Sy 59, 1 (=oby Slkes D90 Jolie Koo 2L g oad (36 GlaarY jo abs e slagyje 9,5 Jles!
V) S dal s @ s (S s Byt Jlews aib 0 0 olps (9,5 4l o o lailiul


http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12 ]

1F0 sl Ae 0)lods poilcd g Conmewy Sl (S pi pgle (60,0)0 Oliin a4y pi

ATy

AWy

WWVE  WWWE

Ay

RN

G0E -eeTE Nty Ar4TeE

i

ST

S"l;“"\

} et sl b
4

N

A

g 3 U A

ATENN
ST

N gl ol l 8 50 b

.
Lt LAY

z [\ 7 ¢ ‘
l g 3 L5 : £
k 3 -3 E 5
(= : = (=
|| ot | Y5t % Yiah X
L e 2[5 ot £l o E’-"& HEF %
!uu » » -“-m" “lesm u“"".“ 2 T wu'm" “losw » um"—.“ L T >
WVE S E WL WUV E m_ﬂ"l e
z Fl sl s Ny, i ol 536 4 ;\JJ;!M‘;,&“
E £ £ H
: : : :
¢ z [\ 3 E
[
/| z s z
L5 ol 5 L= =
— Wil 4 —— Kilumuters ? K lomerers E . Z
0SI0 0 M a0 “lesw 20 32 “losw 20 » w0 0510 20 30 40 :
JBRS e e 53535003 o (skigaids 55 Toan (510 lome ook oIl Al (5) S
L ylro (Swod g Jlo (V) Jgux
ol Aoy, Jwd Gigded ey el Wl cabewsr b sbxe
<IYAQ /Y'Y AR -+ IYYF =< NAA =+ [-AY ARAS RN \ (v
--10¥0 o[+ AY o[-YY </-0F o[- 0F JYE = AD \ RN s >
JAYY -/ AY o[+ AY —+/-YY e \\i4 <[+\Y \ /< AO < VVY sl,l
[+ —/+%\ RV NN AR [+ OF \ “[\Y </-Y¥ —+[+AY 3311
-+ [OFY SARAS <[-YY <YFY \ [+O0F - /bYF <[ 0F —+/VaA oly
-+ /0¥y <[+ AR AR N \ ARA YN —efeVY </-0F - /YY# Siglgd
“[eYF -+ \YY \ AR [+YY <[+ AD «[+AY «[+YY ARNA S
—-+/YfY \ -+\YY <[+ AR INAY =« ¥Y /- AY <[+ AY —+[YY alsog,
\ —+/YfY R V4 —</0FY -+ /bFY R +/AYY —+/0¥0 +IYAQ ok
L ylro SLai (s 5o (Y) Jgur
ol aleegy S i el el el cbogs ol sl
AR VXYY < [AFO VYYD ATARYN V/«AY < 1FAY </aY¥ [V
V/OYO <AV «1AYY </a¥0 </Aff AY4d Ve AD . </aYY s e
«[-YY V- AY <AV V/-YY \IOYF < [AAA Ve AD < IFAY sl
AR V- AR AARY AN ¢4 < [AAA AYd V< AY s
\/OFY <IYAY </AVY </70A AN rd \/OY S +/af¥ ATARYA oly
VIOFY </aV) <IVOO 1704 DAARY V-YY -/2¥0 VYYD Sigdeid



http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12 ]

Vo0 OLSaR 9 $39 | o 40 S0 om0 phs £585 driuo Gblio (shivdigy g ot lwlis

< /a8y AIANAY . AN <AYY -0 -/AYY </AYY < INFO Jow
V/IYEY . AIANAY ARR! <IYAY V- FY V- AY </AVY VXYY alsog,
VIVEY < [a8Y VIOFY VogY -84 o[+ YY VIOFH SAAR ok

AEYA AYAS Y/fay A-YY Age«  YIVYY  VITYYF AYA- VIAYY  olai ¢ goxo

S5 by 3l ooliiast & o slero (23led 39 3 Sl yfmo slao Syl (F) Joazr

ool abog, S Gided ol el el cebcs e Slme
<IYAY DATZN DARAT <IYYY DS 44 LIANA] LARYS AR < IVEY Hbxo Gl il
Y/fva ARZA YIYFY YIOVO YIYAY  YIVVY VIFOY \IYES? Y/IAYQ Oledb! ¢l 3o
AYY o[-V ARYS <AYY DARNY AR RN o[Y- AR W o9

5| @y yiesS OVYIAY g VoV T cCll 5 ar wsS Lo (g, 5l odel Cawd a4y (b33 e Hlas (goisdigy aiss Gub
slaasg g 48l 253 golaw Gaddd (0) Jyoz sdge JoSi5 Jlat e g sl Slik ) Gl b ol
B b gl Jlee aig 0 &5 Giblie (o 23590 GR9) 5l Jel> 29y 50 &S ds s (i Sl b 4zl
S0 ols &y laisd 5l as s YY/AR aS g sbay aiiis Lo mahw 5l o g olaw o pis lls il
9 Lo Cosdan (o) o Col a8 F 15 Jlad py ang 50 58 L 5l as s YOIV 5 jlas s adib o ()l 02
YEIFV Jolas) Liwg, Fe oolyom 4y ;oS o a5 w0 oo lid i (h33) £985 Jlaix! (guaig, b bl )l o laliag,
YNFY Jolao) Liwg, FY p Joive jlasp ailo . wilaid S )18 Jlas  jlews aige )0 (Ol o slabiws) 51 0o
Ol el sy slabinss 5 by (gl (2l s cogdle 4y 0l s (Gl s Slabinss ggams 5l so o
Jesliy syls d(lw jols slabing, 51 ooy YYIYY Joleo) Liwg, TV ol jan 4y poxiion g Jds 0l a5 aoo oo
DIFY Jolee) Ly, A 5 (i e slabins, sgazn j aoys VY olao) L, A s 5 & aiil o Liogie ,las
5yl )18 Ay s g8 51 5l oS Jleas 9 o5 £98g Jleim b adibs ) (Gl et slalivg; ggeme | as)s
48°|2I'0"E 48°3.E'0"E
A JERLS Gl g v 38 oy oS go g A

37°40'0"N

37°2000""N

Kilometers
18 27 36

995l b9 3 obiiunl s JU b s 38 rn S (suikpaigg b (¥) S



http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12]

VFed ylos A+ 0 loks cpmiicds § Camnw Sl (LSl pale 000y U5 Clinini 4y juid Vo5

0995 3o 03lemo iz os 395U (6 35,54 31 Jeolo b3 crae yhs wlinh wilelbl .(8) Jguz
A sl S bwgie yhs Jhsy jhd g jbew ks alb aib lelbl

s
YYA/DY FAANF YeVIXY YoVINE OVYIAY (KM2)colwe oM coluno
INLYS VAV YSI00 YSIOY ARV WS G oy yhas
e 1 Ty of oy slass bl suo o g ol
Va8 AR YV/av AENAC YY/a4 WS oy Sy

oS5 s g8 ok Gl sl by slady o Hie e Gl Shy 5l ol 2 W) ble
s 5l e YT GOV elis) )0 (JUrls ool )8 o 3l ((Fojlsn slaun] b (rizmen 5 (ool by,
Ol s el )l Slib 4 by ye Slellbl .aib co yio VA0 e 0900 (liw b awgie glis )] g cal a3 515 Lo
Ol Sl JBHS ol et el )] 4t b sunaigy ol 4t anlie Sl ol ools (iales (F) Jgo o JB>
€589 Vb Jomily 5l oot (lw el Sl ()] ok 45 (6500 YO0 BV ol polaw oS Conn
3 e reghS OMYY g Jlas  jlo ailo Cobae JS 51 @0 jaglS FYBIFY oS (g sboes sl 1095 5 (253 s
S5 e VB B Yo g YO ee olir)l Slids anil e e YO o BV gl glls e axg
o8l Ll 28 (A5 5 g el S59l9i00 ke @ az i bl 18 pgs Coeal p3 133 o8y Lt il Ll
3979 Jolo g wms e 25 (S5l 5 (S, S ke Yoo Sl VL (ol )] shan jo (Sl (Sojlen
o g8 Jleiml 5l e 10 - Sl Sl (olE)] ladigy 55 (LS e 0515 5 e Bk e o5 (2]
3385wl ooyl ol a5 5 glis )| ol 5 39390 slo by (ST 4t duglie 0gd oo atwlS Slelis)l cpl )
Sl 18 e YO e BVO- e el )l olads jo f(adl is) bl 5las o YWV Jolee) ob53) aigy MY g0

JEls (lw e (i )l linb lelbl .(8) Jour

Y¥Ooeo G Fooo Foro GYDoe  TDoo B Voor Yoo GV YDoo G Yoss  Yoouo G OYs o 4 el )l ol

FIVAA VOF/FYA VA /50A A¥4/590 FYE/N QA VANYY a0 piogleS & colino

AV OINY Ya/#A YoIr YY/AN TIAN o0 A Coluo

03ga5me )3 3,5 oo yeie Waarsls ()l & 5 (b 5 Il g wbioe GRIPB (Ghp 5 et RIBIL
3wl oals S UY) Jgao )0 dbgr e Colass g ol polie all oo 2o 0 AP L ¢ o ol laEe (g 9,90
4 aS g ebdy aile I8 s ,0 £ B Ve cld o Boee b Jleas g 0L Sl Jlaasl b bl oo (L s
.l 13 ol by el jo Gl ad ol mo e esl S FEAIYY g las g L dabs I YOMPR S
by 3l ooy AV Jobe) (553 WYF s oo lid G ol a4l b 0gz g0 o033 b o aslis wogdle
oeals Cle 4y wo o el i lacad o (JBs ol gl o il S as e £ Ve cud o (S5
atlS 5oy slas ) il 5l lagslgenl cad el a4 i b oo, Ve 5l S Glacud [0 5 S culbis
D9 50
JBes ybias s s s 0lie slelibl (V) Jgur
M-85 Fehe  Feo$e Yo tfe Yoo¥e -\ b 0oy &5 s

CJEEE Y IAYA Y-Y/VYY V-AF/FAY AYV/OPY  YYY/RYY aF/rYa &0 oS 4 Coluw

ERR <IYAY VVIYE VA ARVENY \Y/VD Y0¥ o0 A Coluo



http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12]

VoV OLSaR 9 S0 | o 40 Yoo j phas 599 riuns Gblio suivdigy 5 ot Lolids

Ll olml 5 Cugh) CllagSS (( Sk (LS Ay S92 g (D)l 4z )0 5 und 63 65l Gl )0 et
03guze Sl 31 mupe toghS YA VY (Jds liw g j0 a8 oo L) G385 daSn )50 9 (SOl Sojlen
R LEerx Suz 0 meiedkS YO P g (Briogar w3 mpereokS YIMA copa culiiur o
el (Jlad Slex 1) 00gums colue 31 2o y050elS YT /AN o Y VIVY FPOIFY Coi @ piomen Conl a8
el Sz )18 S 5 A 0o ol I mu e gl S YAT/TY o YARIAY wodle 4y ams oo il (5,0 Lo g
@ Sy slaansls waspe JSAS ) Sobas l @petehS VIPY (lgen g Blo (SOl g aBlioe (6 9 (S0
a Sl (S g 05 e iy Caghy 5 By mer crge (Jlod 0 Sad 0 (8 5 ot Slez) oL
Sly Jlo 0,85 )3 2ldliar usdge [l 5l Gl gl (ol Sl 4 az gl b g 09 jaie 3oy aiS
S ) laakals 5 wiil sy slaaigy Wb 2 5 Jed lacur adyl s b pululp sl 0ad
& o yng S FNF g VAN« i i 4y aS ol odwline ol > Jule oy 5l o a0l colo ) e ol o
ol iz i i Hlad Sler sl 3 g eymaskeS VYA 5 AY 5 sy Ly i
&y ot 3 o o 3 5 LU 1 ao,s VARD 5 TYIM i & osid Ll 5 s g (ot il
b B33 blis g st Slib colas 5l ao)s oo i (355 5 38 Jled 5 (28 led slaaisls (g 5 Sl 03l
RS0 e

G wibise ey 8wl SO o byl Gl sanaiy g basls g lul addlas o Lol sla L 5l
w5l olidime) sloanld blie po o1 1) 2kl Coms g 283 00 3 3l Coi 1) ae (i (Lo Sg e
ol 5 JBS Gl et slas )5 glgl samslis () Jgoz oedon Glep g (Sojlea alex jl adhaie
S bl colos 5l laie cn it o5 (23] 5 @l tei @ 2l el s Bl I il e lag]
S 51 55 (s, 5 e Bblie) S loglal (i 5 Slel 5 ol ool olaisl 355 &1, ki 5 by
Jone 5 b sy (52540 bl ey Al 5 18 (s sl 3 RIS ol 55 5800 5 Sl
dd g so 0aus £lyy sol)) j0 o 3 VY g wile (6015 jo L bl 5l as s YONS wes o lid 58 68
Slady 4y et (G2l ye celyy s o)ls ool (59,80 Cale) (BT lgy 605l 5 @lie o Lapls vl e Sl
S o S e oL e s 55 (65,5185 5 &lie Slas ) 50 S

JLls (law e (sLa (5 39315 Elgil 4 bgs po duo 30 9 colbuno .(A) Jgu

Bola  Sle Sl ale  able o okl cely  cely £
& e g il S pb < e S8
FAY AV BAYIY. VOYYAYY YA A8VB-  YYE) A8\ 1SAUAS & colawo
&30 yoglaS
DAY YYRE OVIA VA 854 JAD YIS FYA awoyd 4 coolans

e a4 Sy )5 > 0 50,1305 o ),.,L? oo £98 p aS Conl gludl Lol Jalse 51 (SO ool> b alold

ool 5l alold Sldlas odgasme 1o 050 oo sl olo i) dodials ol jo i g asels aiily 05 5 5l s 605
S5t o g (JBdS—dils g Jdo— ool ( JBdo- Ll (bl )| s g ail o o Fo v e U jao oo o
5y s bl wwuils o)lal Wb« bl ol 5l alold e Llod 5l aisd oo Commme lbw,pis opl bls )|
Egozmo 3l a0 yiagh S Vo FVYY aS (g gbas caijls (1,8 blijloly 5l g e Voo e U oo alold 5l oane jobay ylas
oy (Fyoge aidi g Lhp3 bl awlie ojls j18 blsjl ol 5l alold cpl jo ylas by 5 jlas Dl colus
Al 13 (blal gleely 5l gyie Voo e U yao alold jo (o33 bl 5l sy AFNY a5 aes oo lis js bls)|


http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12]

VFed ylos A+ 0 loks cpmiicds § Camnw Sl (LSl pale 000y U5 Clinini 4y juid VoA

Sy o Jlasl (i s 5 S 0 0,5 oy S0 & O S9i5 50 (e s Slo S5 5 Lo K0Sl
IS8 4 JBdS e sl il o 083 1 (slodgs SIS > 55 balid caledyd 48 a5yl ol 5l (S
@ Ol 4l o ot 5003 o0 i & Gl et 5l Glodes i3 50 oS 9 SasS sla SSS
Dol oo e Voo U yao o Sldllas oogase jo S 5l alold ages o)lil g0 JuS (95 JuS (b S
&8l oS 5l este Yoo b jho Jolgd jl bane oy g 5l Jlos LIS (a5dime sl (sunasgy 4 b
alold b oo ysd o) 5l duoyo FOIVE oo oo lid ( oiid) bl musTy, andi b oS 5l alold acds awglie wloads
Alools # ) Jud 5l g ye YVove 5l o Jolsd o Jiis) bl aile g el oo slog! Ju 5l (g0 Yo v

5 elbime) 4 barpe Sllllas gy 0 S @ Ao b slaghs) i o &S SlMbl laaY
5 Cenglin 28l el Sy S s 5 s (5L 5 5550 ol (e 5 sl el (S5l slaasly
T Oy s o0 50sl S VYYO/FOY ol b (Sl o juil) Bav asly .ol w0095 SO (cond plgo
5 oyayaghS YV Y Colun b o(opdgy 6y 5 S50 25 5 Gloog (Sal) Tl g sl sniling 1) w0
053w |y ol ed Colaw 5l jlake oy 50 caopeyiaghS FYIVE Cmlue b o SlaassT cojail 5 cols) Od.av
e 0L Sl Ceoglie U 08 [l Ceoglie 5l aile O 4y odgusme slaaijle Cuglie Ll 5l ailosls  plais]
Awd 15 5 o5l Cwglin hilo cogaoe Coluw 3l mu e sesh S BAVUAY o VEFIFY s 5 a4 cwl 0as S
eaiile coi i a5 conl oailig d(pylie aas) Lawgio Cuoglio b slaaisle 1) oogame a5l & 0 gl S VTT/O)
Loakaly o cnl ools LS 1) oogasme ol 31 a0 yi0glS VFADIAY 5 YVVIAY (polin jlws 5 pylio (s5elsd b
Laosin 05 08 ot aolin b bl 1o tosas 5ty iy 5 o oy Sl 5 5 on (535l 425
L it (25T, slemlin sy 50 )13 (L 0ad 5 slofin 5 SLeies] (sl o (izan 5
S5o &S 5 05 sl Coglie b (plawiil jo 0ols 2 slabia) 5l a0 OMAY s co (lis 5 S5eletd Jlne
5 Siwtnle (Jod o)le 5 (lasBlby e g Gl (Bl Slagly wodss Sligw)) ez Olso il sloaniys
bugio Gidend b slawsile | ISace Jlocwd gloaials 50 Lo5sd bli ao,e VIVA csl ools 7 |,0glSS
B (g Sol slacn 5 sl 5 slavle Sl S (gl 0slSS 5 slawle Sal o Sl Swauls «y,l)
Alools &, il eads 0 5 o Kaw ¢ Sliaisl slacy jusl o wogase o o) S0 g aijls

wiile o Sl sbocadled 5 Sgim (Solus sboo Slas 5l Glacgaze ©jg0 4 baal ] o Slae g codled 56
5 Sl Gla)l Gl g s sl mhaw il ( SOlKe Cwglie jmalS ez ioli8l 5 olge gl
o (e 0090w haw )0l pl 5l alold 00,5 o cdwlive daaisls oFAST oy e 5l g baels ey ¢ Seelins
alold b oz g sy Ly 3ble 28,5 4l lg oo iz, 3l alols jlee bl 5l il o o Vero b
FOIND wodas Hobdy a5 020 co Hlid ¢ o)y 1,90 Hlme cpl b o yia) iiST ) Cand ai)lo )18 &g, 5l (g0 Ve e e
30 s sl g el 0ol 5lal aailsog, 5l (g0 B0 0 U yho alold 1o wongasee (o osls F) sla i) e 3l as e
Jolsh 5o e3game (slopHime; by oSS ol calnliz w5 13 baliag, 5l gt e b & e alold
b Jele G bawg boarals ot sl cadls i oaiSaul gadge ol 5 Canl 0ols ) ailhsg, 5l Suoy
258,5 ca Lo i3 e ol e o] (o Caglie 2ol 5 aiels s5SS yiils  lee 5l L aS Col

@ oy 5 550 p ol (bl jlad (ol (Sl ggdy Jlis 4 S cdl 0 9zge o pz (1l L
235 (0 Cgmme i) (GARAL sy p 50 e SRl Sl SWL I walige crge o) £989
R 9 Sloye i Wl s glaoke il oy e OF ol SSlas g e dee YV wedgaone )L JBlas
5 20598 beole )5 5 liweed ()L e (nytie g wilioe dibie mhw o Jlo glaole 5 5beS
Soredl by G3L 51 619595 S 4 Setend)l 5 (992 il lacle (ISl o 9wl e Bl) Cetgs)]


http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12]

V4 OLSaR 9 S0 | o 40 Yoo j phas 599 riuns Gblio suivdigy 5 ot Lolids

L olae) Lasle ol Jsbo 5o yaien il Bly 5o a5l JUbs ol s 5 (iiilins sl )3 50l ams
2 Bl polie Sjluce @ald 1) wilos Of jpax Glen a5 (B330e e ln oY lulid (g S ogd
3o ooyl polde g Lhi bla Cad ) Sl 48,5 18 s Lo YY-0F 0 Lo Jlas sl gl sbl
3as,s FEIFF) o e YV Y- o0 Jlade )0 gzge ohjsd bl STy Jlgld o minn s o lid
Jola 1y (o8 Bl 5l as 0 YOIFA 55 e oo ¥Y-FVe (2L jlade b (oshaw 5 i)l )8 (09290 sl e
A 13 e L YY =YV 5L zahaw (0 00gamme (0 ools )y sl oi3 cpe 5l o0 VA/F - odle 4 Laigd oo

Ol |y CIAR) (s 0 b ladie oST) (giomin alowga «usS)le s, (625,54 5l Jolo mals (o ) Lsl
V=2 N g Jo e A=A Jle 0 [A-) Dg0 ) gmie ) zdaw (gl oo &) ganaib 4 as g b aws oo
ooy st 48y Jleixl glils gblie jaseis ;o oS Lo (g, CBS ((Camd 0 [0+ /F dawgle i+ [P+ [V (o>
Q4 G ddllas bl §580 mwlone jshate 4 wgdle 4 L(A) UG o)l (18 e aad o (Jds s g
st ol 25T,y b S e by 55 5] ol szttt (25 AR5 Y 33 (o s dlne
Slacasdly alawg 4 oy mlS @il 50 pl g Gaoy AT Ser 4 axgi L aS (1) S8 0l pladl
dloo JoB JB o s

Yo 025292+ 0157560% 1= 0832883

t 100
~~
80 )
o
S’
9
60 2
=
'd
o
90 &
g
20 B~

0

I ZISSSERILERZIRESRASL =

] P 150 0/
e Hehbeao False positive (%)

S92rgo (o 30 b b (ols 4l (Somon (1) S5 (T 3 ) Tk g (g S pSlos sl (S L(A) S5

& 5 Al
2 o) E8s S sty 5 2l @ oSyl o)lae Wiz (S mreal o oS Sl sl b rag cnl o
(2l G5 et Jelge aS oly s asw opl sl Jels mls cl al S ley (Js Gl el mdaw
g 1 NSl el cnjpge YV 5 sNYY CIYR CIVEA s calpd bseass 4 ok 5 sisleid
A LAY S99 Gule Ghagh 5l Jol> i b yol> adlllas ol aidl oo anlllans ) ge ddlaie ;5 bbb
Sloen 9 oo wadlate 33l £989 50 oo ol slse (lpieds (L2 625 5 ok slajline (B @
sloaidl b pol> agh jo JBS Gl et (idlome e989 50 B Glajlae oo Coel oS5 (Jy o)l
d95 aslllae ;3 (VTN (S395m 9 (Srule & CBls plo (Gl Bl oo Dglitte (5 5lade «(VTAA) (S595m 9 (Sile
5 (9 S e a b (b5 Sl e oS (ANP) aSs Ll anlp o, 5l ool L
adlor JoB (ol S DL 38U (g, cnl )3 g By (Biiees E989 5 S slasline A oyl
Oliee & 429 b by cnl 5o (Si9 walre e &5 Cudl oad sliinl SGL S ) S S e 0 (s
2 0GRS (b, 3l eolaial dA 605 S co S (o) 20 90 So)lre Sloaldd (o SleneSl il 5 ol ((Sion
b o a5 ail a5 Glio Pt alies > cgz o el, Wy pole iagh o b)lae 2305


http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12]

VFed ylos A+ 0 loks cpmiicds § Camnw Sl (LSl pale 000y U5 Clinini 4y juid V.

Seme 3929 pae Llpd 5o g Al Jlod anlp g (olealede o wl 2 sy Coz il 50 (7o) amlie
Db oo Cotie (Dlao o

oodomey sl ge8g Ll 1 iaddllacs jge adlaie YL Jouily saimolis (g 5l Jol> (25,5 ol pogdle
sl 28l 0 sl oo cimgh sl Lol (gaimaigs asai boools &) sla gips) (iaSTy anslie 4 axgi b il 0
Sobae 039 Vb @ a2 LI Lls 18 Ghas g sl jlewy Bblie (nl )0 Gl el whaw j3 00ls & a5
goly JS oyl esylorsul 5 b b JS o)l 5l pel Jgie slaglosle b el p3¥ s Jlas! sl)ls slaasy
(abla> Slladl (oY Sldlea b g ai¥sine Ojgo a cslaibie Ol Glojle g (55,58 sl lojle «sjle i
Slaladl ol alex 5oz plol s Jlasl ghls sloay ol o 1) eod cwlid,lS 4l § caslin (505501
5 bows Glaed (LBl 3w Sl 6 S sl (53 anie Bblie )3 (ALS e Cugl g bl 4 (g
bows 0,5 S deacily cos g glwlul (bl gleoly e 5 Bt Slelas,l als ol rals
3900 4 ol d4i5 5l g S el (s Ol > astis 3l b g Cewo¥l o ol o Colin g sl LS
S oolatnl «(Kiws 5 S 0055 (53, b 5l eolatul L L g 8 a4 anaé] slhawle Lisu b (oya) oSl glls sogs
ssbite & (o330 E985 4 el blio SLLI (ST oy5 4) po50 poas (3590l et 408 5l ol (slojlsas
il jo 6 8l pals g o] ) b Sledo 4y ylioy axgi (i) e oy 9590 50 ol olelb| Oislo
Lsls o)l..i}‘

b 5 blye (Bpdle; talex Sl aome Slible (o) laghs; 51 Se 2 pelaee o5 sbolea woles o

5 Solae b oS le g,y s ol adlhe mll riwcore | ol mlis 4 axei L asjlo | 095 el
Sl maw 0 (L el STy g giegh 3l Jels ol adE o g0 AT Sian g oA e
(Oldllas 5l Jol> bl b pel jobay ols iogh 10 o)laeais Jdow Jow o Slee b3, mbo W abl o
o,blrs adllas cya Joas g diad 08 slosal) il lgicds o lasaiz o g, w9 9, 8as b alayly jo (V-YY)
oybole (qusyp dkin 33 (sSile gy e 8 (e LV F 1Y) (GGa5m 5 s00e @S b a3l jsbay 5 (o33 ee)
o)l iz Jdod g, Sl esliiul 4 az g b raghy onl Sl Jele @mls gy o0 slal o)l Sletee (e
iblie ;3 ohgar (o33)ime) o (sabdigy 5 oy p by ;0 Wl)lS 5 canlis by, Sl ae) 0 (S e
955 )18 e 4> g 8,50 (JBdS liw g Jasee byl i b alie
s 5 e 3 ﬁ'd&'
gy0n) 5l el oals ploul  Los )l gaze ol8iils Jlo Cules b aS il co (5550l 0,90 7,k 5l 25 allio oyl
ol pdlel Ty 993 loy0d g a3
O ol

o295 G Jeol 5l (59

whu] dod ..L.:L \))5.43 &9..09.0 L)"‘ 9 .\3‘009.0.; WLC) ;Q.LC U“Qa)" U"‘ )LM‘ 9 ‘nlJU‘ )\) l) k;)‘l?‘ Ja..o‘ ulfwy
:&bﬁjﬁ@[ﬁﬁé}fo%o)gocjb}\zrm" Ao o Bay &Sl

Jelogigas 20 cOlwls plodil daosls o3l o Sledlbl slaa¥ ades daosls (5)5]&; lin o) sl s

Alis ugicins atd @l 5 SO i 5 Lulo daosls


http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12]

AN OLSaR 9 S0 | o 40 Yoo j phas 599 riuns Gblio suivdigy 5 ot Lolids

5 ek el @bl JyuS 5 oy oo bl olie n ool agh (b dealy sl ipgs oainss
Al g5l 2l

5 ek el @l J3S 5 (oyn GRosn el Jole n Oyl Giegh (b desal) bl ipge odis
e g5l ol

&8Lw ()l

0,05 @l 5 lis (nl S iy 5ol 2 Ly

b ol
Al plol ool ame oRiils siwgh Cigles Jbo colem b yol> allas

&Lw
OWA WLC ojlas aiz (65 pean slopi o8] shamlio ol OVF 1) Sl siapm olo g lSusl s o]

slogtagy (Jos)l bl (a6 ass> 169,90 addllae (Bpdiee; b ganay 3 MABAC, VIKOR
https://doi.org/10.22059/JPHGR.2022.333658.1007656.4F-#0 «(\)OY « el cld/ <>

P9y 3 eslitul b (B3adime) 589 Comlu saiaigy 5 (L)l (VF)) sheo g il (6l tangd wodli 18,0
-0 () VY hme Olblre 5 Ll (el oK) LIl nsul ases o )bl
https://doi.org/10.22067/GEOEH.2021.72256.1103

Joe leslatwl b b8 ope) plas Jodly gaimaig ((VY99) dexl (8 15T doze paie olo ) tdagans (o>
AVVIVAB (R (a5 (islad sesy (slastagh (oos5d il 05, Spally pl ads aalllans j50) (o a5
https://doi.org/10.22034/gmpj.2020.122223

G Joe sl eslital b (o33dire; Comlas i angd (VT4 T) Lo juem (oonldyg 10l 8 o pSolinlag )25 (5595 M
AYYAE MY o ol 3 slojingsy (o055l lwl VG }.pr.;\ aog> 5l LiBy 169,90 axllas)

http://magazine.hormozgan.ac.ir/article-1-683-fa.html

a2l SIS 5 Yo B3 n) S3ls8sesisly s ilesl (1FAR) 1n diisoly sopnm ol oko 1ol (b
NAYAYY (0F) Y (ol iz pale (00,0,15 Olido «law ;o5 bl —SG a0l oyl 1ol Jloonds (g

https://doi.org/10.29252/j25.20.56.177
o3bisial U 55 ol e B 3idcmny sl sty (1 F++) amal i DL ol 191340 ysr e i 1 s
20.1001.1.27173747.1400.2.6.4.0.5 - =0 «(#)\ « solaid sliéli> slo ings aSii Jd=s Jow 3

WIC 3 ANP Hot Spot sl jbg, 52l 3l oolainl b (353 las gamaig (OVAA) 5Ll (639,m ¢ swse (sule
Na-ye (HHA whime Olblre 5 Ldli> (JE 0 llesed rgo,ee aslllae)
https://doi.org/10.22067/ge0.v0i0.81836

5 eolazwl b oliile,S VYA Jlo VIY o) Jcme) ool 0gSale S5 (o5 ey (il oS (VFe o) pldlgyl ¢ ol )68
https://doi.org/10.52547/1gs.21.60.47 #Y-YY «(F+) Y\ « ol i pale (00,0, 05 Slddz g yun 89 i

2lp 5 3l e 5l eliind b (553 en) 5By JLaio! (glaend (1F2Y) ulandle o5 8 30 seonele diasns
AYe-10 «(fA) YA o s bdl s> pole @l slidx PO aldw gNEY
https://doi.org/10.29252/jgs.18.48.115

Sleslaiul b ohassle oyl o asaie acds aps (VFe +) Lo joeme o SHLs S el tpie ( 5,1 ¢z b Llsilg g0 5000
FA-FN (DA (hme Clblre Co e o S 0 )lroizr (6505 el Jelod

https://doi.org/10.22059/jhsci.2022.332933.686



https://doi.org/10.22059/JPHGR.2022.333658.1007656
https://doi.org/10.22067/GEOEH.2021.72256.1103
https://doi.org/10.22067/GEOEH.2021.72256.1103
http://magazine.hormozgan.ac.ir/article-1-683-fa.html
https://doi.org/10.22067/GEOEH.2021.72256.1103
https://dorl.net/dor/20.1001.1.27173747.1400.2.6.4.0
https://doi.org/10.22059/JPHGR.2022.333658.1007656
https://doi.org/10.22059/JPHGR.2022.333658.1007656
http://dx.doi.org/10.29252/jgs.18.48.115
https://doi.org/10.22059/JPHGR.2022.333658.1007656
https://doi.org/10.22059/JPHGR.2022.333658.1007656
https://doi.org/10.22067/GEOEH.2021.72256.1103
http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12]

VFed ylos A+ 0 loks cpmiicds § Camnw Sl (LSl pale 000y U5 Clinini 4y juid 1Y

3okl b e o)l liwl aely dus CandVb ass> jo 3s) ey yhs gomdigy (VY 5L (g9 m ude (g0

YY-F (ONY (oS (550890577 sloiag CODAS g MARCOS o)lixs diz (6 58 puonad (slo g,
https://doi.org/10.22034/gmpj.2023.370812.1390

s MABAC 6 Lssoi ‘_gf\fw 6L‘°r°:;1‘.)9ij‘ Sl o @b))l OY9) gy (g pdi Jled LI (S39 s teBe (so%%

NV DY ame sl 5 Ll 35S ol iy Bsad (hpilcme; hs saaigy s CODAS
https://doi.org/10.22108/gep.2020.124723.1348
2 ity g el Slase anlllas g gamangy OV F V) cpaul agilo b taumme oy ldrilal ¢ i cooljoeme £ oo (6 s
VN0 (YOI o oja o ke dolidiagly sl ISl JKim slaosls Gl L
https://doi.org//10.52547/jwmr.13.26.105
Abedini, M., & Piroozi, E. (2020). Landslide hazard Zoning with Using Combination Methods of
Hot Spot, ANP and WIC (Case Study: Khalkhal County), Journal of Geography and
Environmental Hazards, 8(4), 19-36. (In Persian) https://doi.org/10.22067/ge0.v0i0.81836
Alimohammadlou, Y., Najafi, A., &Yalcin, A. (2013). Landslide process and impacts: A propused
classification method, Catena, 104, 219-232. https://doi.org/10.1016/j.catena.2012.11.013
Alinezhad, A., & Khalili, J. (2019). New Methods and Applications in Multiple Attribute Decision
Making (MADM). International Series in Operations Research & Management Science, 277,
Springer, Cham, 231 p. https:// doi.org/10.1007/978-3-030-15009-9
Asghari Saraskanrood, 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 Quarterly, 54(1), 65-94. (In
Persian) https://doi.org/10.22059/JPHGR.2022.333658.1007656
Chen, H.X., Zhang, LM., Gao, L., Zhu, H., & Zhang, S. (2015). Presenting regional shallow
landslide movement on three-dimensional digital terrain, Engineering Geology, 195(1), 122—
134. https://doi.org/10.1016/j.engge0.2015.05.027
Goorabi, A. (2017). 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, 21 (60), 47-63. (In Persian)
https://doi.org/10.52547/gs.21.60.47
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
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://jme.shahroodut.ac.ir/article _2535.html
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(1),  73-94. (In  Persian)
https://doi.org/10.22034/empj.2023.370812.1390
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. (In  Persian)
https://doi.org/10.22108/gep.2020.124723.1348
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. (In Persian)
https://doi.org/10.22059/jhsci.2022.332933.686
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), 624, 1-22. https://doi.org/10.3390/1and 10060624



https://doi.org/10.22059/JPHGR.2022.333658.1007656
https://doi.org/10.22059/JPHGR.2022.333658.1007656
https://doi.org/10.52547/jwmr.13.26.105
https://doi.org/10.22067/GEOEH.2021.72256.1103
https://doi.org/10.22067/GEOEH.2021.72256.1103
https://doi.org/10.22059/JPHGR.2022.333658.1007656
https://doi.org/10.1016/j.catena.2012.11.013
https://doi.org/10.22059/JPHGR.2022.333658.1007656
https://doi.org/10.1016/j.enggeo.2015.05.027
https://doi.org/10.22059/JPHGR.2022.333658.1007656
https://doi.org/10.1007/s00521-022-07929-4
https://jme.shahroodut.ac.ir/article_2535.html
https://doi.org/10.22059/JPHGR.2022.333658.1007656
https://doi.org/10.22059/JPHGR.2022.333658.1007656
https://doi.org/10.22059/jhsci.2022.332933.686
https://doi.org/10.3390/land10060624
http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-16 ]

[ DOI: 10.61882/jgs.26.80.12]

YW OLSaR 9 S0 | o 40 Yoo j phas 599 riuns Gblio suivdigy 5 ot Lolids

Mohammadnia, M., & Fallah, G. (2018). Landslides susceptibility mapping using fuzzy logic and
AHP, Journal of Applied Research in Geographical Sciences, 18 (48), 115-130. (In Persian)
https://doi.org/10.29252/jgs.18.48.115

Nasiri, M., Mohammadzade, M., Lotfalian, M., & Parsakhoo, A. (2022). Zoning and Field Study of
Landslid es along Forest Roads of Darabkola-Sari, Journal of Watershed Management
Research, 13(26), 105-114. (In Persian) https://doi.org//10.52547/jwmr.13.26.105

Pour farrash zadeh, F., & Asghari Sareskanrudb, S. (2022). Assessment and Zoning the Landslide
Susceptibility Using Statistical Method in the Blaikhly Catchment (Yamchy Station), Journal of
Geography and Environmental Hazards, 11(2), 41-59. (In Persian)
https://doi.org/10.22067/GEOEH.2021.72256.1103

Rabby, Y.W., Li, Y., Abedin, J., & Sabrina, S., (2022). Impact of Land Use/Land Cover Change on
Landslide Susceptibility in Rangamati Municipality of Rangamati District, Bangladesh,
International Journal of Geo-Information, 11 (89), 1-16. https://doi.org/10.3390/ijgi11020089

Rajabi, M., Rezaeimoghadam, M., & Takzare, A. (2020). Landslide hazard potential zoning using
the neural network method (Case study: Alamut watershed in Qazvin province), Quantitative
Geomorphological Research, 9(3), 185-171. (In Persian)
https://doi.org/10.22034/empj.2020.122223

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 Sciences, 13(8), 5062, 1-23.
https://doi.org/10.3390/app13085062

Salehpour, Jam., Mosaffaie, A., & Sarfaraz, F. (2021). GIS-based landslide susceptibility mapping
using hybrid MCDM models, Nat Hazards, 108, 1025-1046. https://doi.org/10.1007/s11069-
021-04718-5

Sharafi, S., Sadeghirad, M., Javadinia, Z. (2020). Paleogeomorphology Reconstruction of Della
Landslide and the Formation of the Shimbar Dam Lake in Indica — Khuzestan province, Journal
of Applied Research in Geographical Sciences, 20 (56), 177-192. (In Persian)
https://doi.org/10.29252/12s.20.56.177

Sharifi, H., Ramazanipore, M., Ebrahimi, L., & Haghzad, A. (2022). Landslide hazard zoning of
Noor city using network analysis model, Journal of Economic Geography Research, 2(6), 40-
55. (In Persian) 20.1001.1.27173747.1400.2.6.4.0

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

Stevic’, Z., Pamucar, D., Puska, A., & Chatterjee, P. (2020) Sustainable supplier selection in
healthcare industries using a new MCDM method: Measurement of alternatives and ranking
according to COmpromise solution (MARCOS), Comput Ind Eng, 140, 10623, 1-29.
https://doi.org/10.1016/j.cie.2019.10623 1

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 (1),131-148. https://doi.org/10.1080/19475705.2020.1713233

Zhang, Y., Zhang, J., & Dong, L. (2023). Fuzzy Logic Regional Landslide Susceptibility Multi-
Field Information Map Representation Analysis Method Constrained by Spatial Characteristics
of  Mining Factors n Mining Areas, Processes, 11(4), 985, 1-33.
https://doi.org/10.3390/pr11040985

Zhou, S., Zhou, S., & Tan, X., (2020). Nationwide susceptibility mapping of landslides in Kenya
using the fuzzy analytic hierarchy process model, Land, 9(12), 1-22.
https://doi.org/10.3390/1and9120535

Zhu H, & Liu, F. (2021). A group-decision-making framework for evaluating urban flood
resilience: a case study in Yangtze river, Sustain, 13(2), 1-16.
https://doi.org/10.1016/].1jdrr.2021.102355



https://doi.org/10.22059/JPHGR.2022.333658.1007656
https://doi.org/10.22059/JPHGR.2022.333658.1007656
https://doi.org/10.22067/GEOEH.2021.72256.1103
https://doi.org/10.22067/GEOEH.2021.72256.1103
https://doi.org/10.22067/GEOEH.2021.72256.1103
https://doi.org/10.3390/ijgi11020089
https://doi.org/10.22034/gmpj.2020.122223
https://doi.org/10.3390/app13085062
https://doi.org/10.1007/s11069-021-04718-5
https://doi.org/10.1007/s11069-021-04718-5
https://doi.org/10.22067/GEOEH.2021.72256.1103
https://dorl.net/dor/20.1001.1.27173747.1400.2.6.4.0
http://magazine.hormozgan.ac.ir/article-1-683-fa.html
https://doi.org/10.1016/j.cie.2019.106231
https://doi.org/10.1080/19475705.2020.1713233
https://doi.org/10.3390/pr11040985
https://doi.org/10.3390/land9120535
https://doi.org/10.1016/j.ijdrr.2021.102355
http://dx.doi.org/10.61882/jgs.26.80.12
https://ndea10.khu.ac.ir/jgs/article-1-4283-fa.html
http://www.tcpdf.org

