[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

WA Oliss 5 5l ¥ o jlad oy o (puedign el a0 AR

(OL359°0) Gogds dd 9 150 g0 dadllas £ grunio

(50088 dane sy S Lid eMe (5o g Slale”
ulidiney 858 gle suSily waguiie w9358 slESIS
Ol «olilal a gle ualy oDl AT sy I3y sula i als
W/FN ik S ARROE NS IE

o AS>

by opl o)l 513 Ok J Ol 53 sblp 5 (B0 s 53 65538l s

g a s b S e )l e o S5 58 Ul Sl e i 5
P Jemily 5l am s ) BT il 5 SIS 5 Camds (el ey sl 5 L
s shuag sl Gaied cpl s el HILLE S5 K 51 g cwl Lls )85 s0L)5
5 4k Oy S b (o gan (s BGS P, 5l 4l ol 03 B
o—as B5d 3l odkal sty B ol o eslital Uas LS G (5 2S5k V.u_,,le
oml 03 PR s saag gl ) alg sl SaasOLl e sean
31 e, EV/EY A CVER V/0F YF/AY g naiig ol bl p oCl 4 g
APk J 55 dawge (oS (oS S ot G WS 5 G S aihin colew

P o8 B (5,458 Bd g (shudig B e 1S (slaely

soorisalman @yahoo.com J s ok 53°


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

VYV WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55
4o die

(S e AS L A5 S el gles 5 S - el 5l S Ulpea Jasd s
ol D]l adle s, 580 Cod uly Cans als g5 02 53 foome b S
Gl piS 551 wmiSs Jl s e a0l dle s oS ol anb SO e 5oty
e Sl plgl e sl b s o 55 Col b s 3551 Dl il
JUl glad sl claely il Sl a0l b ¢ 55K bl o Sl (600 slac Il
2 0Bl apd e Olae 5 6555LES Glaces (Sl 5 b Ko o dlaml bl (T 8
5 Pl e s gl Al oy ol £ 585 5l U Jaeln s 5 elenrl S Ol
238 odsl Ll 55 ) Wels gy g L Rl

5 8503 SIS (P A i e Do e (e Sl Ol
S 2 B8 3 el A el ls Gble abe 51l 5 OF Lol Ll s
5 Sal o Y sl e S5 Sop oS s Wlea Il s als dy S
el Lol 5 Olial cpl ol 55 S5 Gl BB U 55 s Jsle G slaaY
Lyl men el 03551 g sa ek Glaanls 51 Shn bty L
Sle b Conds e S el GOSG e dd ey e bl 5 SIS
33 el 03 S Lo S U S S il 53 K 5 S S5 glres 5 5 Slakas 554
Dl o plonil Ol (pl 3 b s 058 B hpad vy 5 A8 s b DL
303z 5 [Y] 0L 5 samie gla fass ) disle ol pll sla fa 3 e |
Y] s S

S s iy Slesbsn Sl ol Ll glanls Sla Ll b
3y Cewlaaals (g 5lLLL ¢ 03 S Jelse g5 S 8wl Bl o Sedimey
L olase poalie 5 Ll Qo s 5 0355 oS Doy K851 50 o5 ol s
(ole B (Sl (AlS il (SO (it (el 2 el

3 eslazul fﬁ}j L lawls HILL 55, 55 QIJ.;...'C_ jJU oyl iy apla g

). Geoenvironment


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

3y e laly U 0T Aglin 5 (5130355 g s 3l esliad b lse 3,5 K aaslia 3,5 'YV

ol o 8] S e alate glaals o lLL s 53 b 5 G35 gla s,
s s WS s 3l $o58S Ao 3 ) e st sduag ¢l G
5 oMbl 5 S Ll B &S el Sl e By, cpl il sl eslinal
Gl opl 2 o &l 5 0] das ) dr SleMbl (glas sazes LaOT 03 S arslons
Wlen b 553wl 0 Clael 8038 5 oladl she S5 bl alie bl o
o Sy ol O osdle [ Al ansls (S el 5 A3pmen (5 S3L 55 o
235 3 Fra mae 1S Sepl e Sl placs e gl Sos gl i) &
oo ol AV 0] 5510 5L o saris golal (gla e 4 5 sl Jizes Waesls (g bl
5 VD sl 5L bl slaiss b 3 55 56 o 4 baesls S LT sl
S latanses 0ol and 53 eas $aaSd 5 da jamie Sl daulse ioes
S Lo 35050 3 S S el Sl Ol mae A0S ) (B30l e 53 3ls oL
5 eslial s S5 13 el kel s A3

2 e osan as 0 Sheslital b S pa e st g wee) U3
5 S slaiasy 558 o 2 Ol o oS el 4§ Doy pm 5538 5l 2o 5 s
BN L B P LIS DR BT G B o
Saditomles Glueg LE praae gas S5 g Sl el L oOLKGs
(o e Ol el b Ll V] s S a1 Wl s sl i dlae s 3
53 e bt gt 4 Saead O S5 5 Sl R S (B san mae K
Golizl as 103 Jde OLKes 5 folasly JA] s, (a8 5-oS ) oS dila
53 (8] s eslinad (b s apepes e saueg @lp 1 GIS 5 ae 225
Ol S ltes dilais 53 25800 Slutigy Slamassy & OIS 59 0538 5l Js
A gdonig o 5 [V ] OLKes 5 ST b g ae 02 51 eslinad L Qe
L s Aoyt £ gz eas 18 Sl ealil U Sl Ko 5 5l A 0 Al
S el VY]

). Lee Y. Caniani ¥. Yilmaz ¢. Pradhan


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

\YVY WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55

L s, 9309

Faon e s Shs

Sriosr SAS T 5w peshS YHUA) Sl b 55538 500 RS
Al b Glaas 5 Sl asse nl (0 JSKE) sl 3 Ok J Okl s sblp
3 g oo e Bl 5 3S— ol ol oSal 53 0T s 2 45 ol 33 Kl

3 08 3Bl oS 4 G adled IS S 5 e oS 4 Jld 5l e 8 i
Sepslin oS @ 8 Sl sa s oS a4 g Sl Gl oS 5 5 Blas, 4 b s
ST o 31 e Ave abl Sy 5 e YAS s OF olisl il o Sl 3 55 g0 3 gkome
SR ens g o S1s A 53 0dd ey 2 8 5aS b oS Sl ssls 15 L
3 gdome Ol 2 ks a4 b b Sl i e e S15 053w VL Db Sl S cl B S
Srioye =g dld sl b gl gl s S LSIe b 25 S
sl 2 IS 4 55 5 lse dm 3 5 bl (0SB () e mhaw L (NSOW-70NW)
o 5 ol o ST (Sl Ly b g3lss Sl 0T Jlextle L, ol ok 1S5

Llodal 552 a0 5 5 iS5l Sl S8 = o e s s LS

Go3S ad g aldl g Card e N JSS
ol salaiul U_JLP)’\-H 6‘#4&&


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

3y e laly U 0T Aglin 5 (5130355 g s 3l esliad b lse 3,5 K aaslia 3,5 \YVvY

g ATCGIS Ji5le 5 b Jalge ol 28 w5 S 5l dsb Olles colison

el o3 eslital o same eae a3 ol shuag Sl
S sl il bl s i il sl Lol Jolse 5o tatals ok Sl )
36 ) o gd)y Jie B8 5l o BB kg sy Ails AST bl ool 4 ba s,
JS8) s 4 ATCGIS 1l 5 Lo s sLlp = Vi0v v 3185 5 424 515 bjlas
@=0 LSV ) K illas sy ey didate (gl A28 Ll o eslizad (Y

A A Ao 3 00 31 5 S 5 £0-00 J0-§0 (YO-Y0 No-Yo 0-\0

Legend

05
[ 515

A4 Sl LB L 53 ST Jalpe 5 ol S ioed e A2E Y
(o Slins) Ol 5 Sglize 30 saas0lis cnd g | el 258
ssbtea e cpl 5y Y] el Gl glacgr s AL 5 SEx s 0 S sl
50TY/0) Sl oIS 4 o g AEE eslags Sl 5t g o B
SNY0) by (VY0 —W/0) (5L ((YY/0-W/0) 5 adlad (FYV/0 T
5 (YAY/0 =Y8V/0) & «(YEV/0 =Y+ X/0) s s sim «(Y+T/0 = 0V/0) o ym ((1OV/O

i gdyai b (FFV/0 -YAY/0) L 2dled


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

VYVE WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55

e S35l oS Ao an S el Gl G ke b T
PORCOUH I TP P KPP S NSRS FUUPUR., cigy W Pt PRCIUN [ PO
Gty e Sl 5 Sl gbaSn (sl baassle o5 el bl 55 5530 s
A 50T 0l B Al e S s 5058 kb | S el
Sl Wil Ol W3l (o8 B3l DSy Sal fols abdar 5 545
ol 1l w5l Ol a5l Ok (soboml L3l OKES W3l (S5 3els

(F ) el Q) 2 5T sy

278000

o
Legend
Qt Allluvial
I eeF
— %

I o 0 2500 5000 10,000

o 5P A Y S
5 AR 5 A M ms e Sl elS B Sl g ls Bt
GopiS Ko 53 W] dase Ol 1y il BLE 3 Al 3y g o
sds =l #and NDVI jyslas s 5 TM (sloylsale slassls 5l eslinad b o211 5,28
w2l B, w8 L s el il el eSS Sl Slles L
K sl DL 25 55 501 DE) T o5 sl (DF) s 2l
A gl diles 53 R) Glo pes ol 5 RL) 5,0 510 (F)

). Litho stratigraphic unit


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

3y e laly U 0T Aglin 5 (5130355 g s 3l esliad b lse 3,5 K aaslia 3,5 \YVo

ssbieas 55l e ag ailew DEM Lii uudil 5l ol )l lib i ol )l olib 0

vl_)f}:m:.a G oaxg Loy oadke o.)‘.)C) sla s CUJ_)l Jele o LI Ol
Ao e—Yoee AYee VT ee Ava—\Yeo L)"%o BE L;GLQJ)\ QL&.L L:.L c&a.qﬁ u“}‘f

(8 JS8) A a2 YEow 5l 5t 5 Yrrr=Yinn

0 278000
W¢E

s

Legend

[ 800-1200
+| [ 1200-1600
I +600-2000
I 2000-2400 0 2500 5,000 10,000
I ~>200
Am 27500

o syl olb st IS

g5 b3S 5 s glaesS andy o Ol 3 o5 Jome) S iokies Wik T
0 Ay old i O e ($5tes ) Jole ol o35 ol o 5& Sla A e
SxpFei slghasn SUlS bl edd ey ikie [VE] 5 pde ) cadlas
g oS e ol B Slies g g0 0 5 edige 5 bl 5 e oKt
031y ad s s 3l Aoys VA sde ol kg oS /8 —r/0 @ Olis L g 5 /For/tg
.[\o];ﬂquj_

Ol e aanals 53 558 5o s |y Liksee O3 LS Jale (sl : S 1 dbools &2 v
detls bl ol 5l OF 38 (S ble 5 00s S 5 SAds S A st
S alax 31 baasls s hlid OS5 s fuS GBI s (Soagol s el

Olpeay oS 5l ol L25 aSenl sl Gkl 53 258 olil ol & Ol e 4 oo


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

'Yva WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55

Fovemgore QoeeYeve wVoee Lol baib 0wt Ol o I e ile

el oS s e Ve 5 5 A 5 E0e T
}wjﬁjqdua,uwbap;x)pMﬁ@&.ﬂdugh}u:abpﬁm.A
Sk du;mduﬂl)gu:ﬁts.»;&uw o Cglie 5 Sge 15 LalS amd o
drts GASLE 3 o ety il s e R A f5s el
WVl Suob bl 4 U V] el cenl bl ol b wile 553
Fogks VWIS AW N> Wil Y oa adlaie OlLes 228 GIS Lsme 53 baolSes)

.(O J,<.J;) C,.w\ ol V.:...».b"

78090

J
- )
3| Legend
521621
[ 621771 0 2500 5000 10,000

| Bl

S8 Wb Ollen 25 0 IS5
LB 5, 3 aalpl A anl ol 5l akols o A0 b ) shateas caal T 5l Aol 2285 4
0w i sysm BAE g ki3S a8y GIS il lame 53 5 Lasis G S5 5
TRRPIPOI - % XIS - S STEL SO CREA FRUN CEE S REE T W PN e Ly
A b S Say asl ol 5l ol o 5 sl e o BLSI Ol it
g Sl A oS B 3 e @;)ﬁ)\,@ﬁﬂ; Jolss LUl s 1
i blo Susl, wile 358 blo A5 b badi cpl G by Jelse opl 220

(\J)J}) Sl OMJ.M)JJAI.CGIS)‘JJ‘€JJLWJJJ:JJ,&SJ:A‘)JJJJ‘;A JA‘}.OA_»W


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

\YVY

Ko o slin 5550

Sleslazal b jlsey s

£

()

sy e el L O) dglie 5 (g)l3e352

e

Jolse o BLSS s N dy

PR

2 P

Wi

A b

SIS w53

C\U,.w =0 o-\o Vo-Yo Yo-Yo Yo-to £0-00 >00
U REV SN . /o \Y/0 \H £V/¢ \¥/0 VoY
W C...KM +-YY/0 YY/0-v/0 av/o-\\Y/e V\Y/e-\ov/o YoV/0-Y+Y/0 YeY/0-YEV/0 Yiv/e-Yay/o
HA de)s o/ n o/vA Ve/o Yo/ £y B
- 5
X v QT BK GS AS KN TZ AM
Yy S A s “ro oy ) VA Y/ \ITA 2z
uw o5 o DF DE DL F RL R -
.
3%
E ESHRWN VYo A\ v/ SA/A YA /¢4 -
- rx.uG Ave—\Yor VYoo \Te s LI PR SUNN YeooeYiao >Y§a — —
3 3
1Y
S ds s /Yo \Y/0 YA/A A% Yo/t - -
3 N AV /g=/0 - - - - -
RN
RN
) =
O REW SN AR AY/E - - - = -
/uu C\u,.w [PV TN VO Y Yoo _§00s 2T TS > _ _
JESEURWN oA Y6/ VAN £/8 oV - -
- = > - - - -
N N oYN-1Y) -y YV
..J
> "
RN 0/t YA Wy - - - -
— C\u,.w [SE TN VoeoYeu YooY Yoo e > _ _
=
E]
S de s ARYA YY/e V4 Ao VY70 - -

[ S2-¥0-202 U0 11I'Je U 9TOZ 0 Wl papeojumod ]

[2'G2'506€T'2/£89822¢ T TO0T 02 -HOA ]


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

\YVA WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55

- e b s g
a5l = ;5 ol e
a3 W, )] )
e
b
=
<1 Q < 3
| | I I I | ,3 G j_: I:‘Y |
<
=%
2
= o} Z >
| | I I I | :‘ O 2 l‘ |
-

ailain (6 AuaSid
s S s iilomey et gduaig s IS SG gla,sSU Sl esliad (gl
21O Wb Wil 2 Slhosar nd gl 2pd el LOT Slspas AL o s
5 Gt O35 il S S b oSy 8311 ST S e pasite 10 L s Sy
T R o Ty S T ¥\ IPUI CORRGIOO J:_f;aé}s\;:::l):jzlij Qb)&le
53 8 e oS EYM sy il (Geigre (] b 8 el 0 a2 AVXAY
LY 5 oaaiie 4 gl a2E e gl Sy e ol el gy i O Sy Ya0
oslitul olg Gluag 5 s S s edlital gl bl Ll 5l e ol Sl

RGOV rS

(s (et 1S

53 Jdoss (gl Sledbl (g s (a0T ol o g8, slaaiis Ags 5 Julse bl 5l dn
O3 fm g Db b (8 5o (s 8500 51 G (] 3 oS (8 ean (2 8GR
ol 4 b e a8 eyl ol eslizal Ut LEl ey (6 ,S5k xS Vs
.Mdﬁjﬁéw&iu@de\ﬁabw\
2 Aoy et gduig B Lg 55 p8 sl il B ST, ASE (A
o3l U sl opl a el o3l BLisl (gla 258 ey (2S1 0 aii i o Slalllas dilate



https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

3y e laly U 0T Aglin 5 (5130355 g s 3l esliad b lse 3,5 K aaslia 3,5 \Yva

adaie y3 a5l LS YA ol sladiasl g aakee V0rere s gl S

(.\ JQ)JJ@J‘JJAMAJJ [P B]

Legend
~— road

iy
adlae sl pid AS1 5 428 A S

g5 3 osSe lls 4 Sla AR St 45 s e DL adlae e A5A e
GlapslSe 5l g5 53 5l S5 L (debris slide ; Flow Rock fall Earth slide)

(A 5V S8 Wleds S3
St s et Qe oS Wi bl 250 bl 1S bl A5 (O
Laanl ol 515 53 5 455 0 51 508 (slacad 13 s bl cpl 55 0 a8 8 i 53 oS
] 6,8 s 3

0 2500 5000 10,000

A

P93 F e ad g p 3 3l Bh ¥ JSS


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

VYA WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55

FH 02 6538 as e M LB u O A JSS

Sl Jolse slaaih 51 S a (LSD) ' 533 ol sl ol sl
Jlozl BB At 0T el 5 esb O 5,508 15 s eslina Tl s Jlez| e
Ll (V) Al eled 5580 st 4 ol s ey [WV] s
DA 4]
LSI=} Fr () dayl,
N T U g R R N |
Wil 2L oo e daly ool po ol aab a5 i g8 Glsl s cans T
el 35 b OF (55305 555 4 i Ol

G b plie (pran g K3 250 3 Jred Glp edd i by )
3 Lo Sl Lol ol ) poa Laesls 035 250y | Ll o5l S (60555 slals S
TAT ol s oslizad () Bl 31 (3l foe (81 Gk oyl 53 2355 o 450 233

Zi ™ Zimin)
X, = — (Y) i,
Zitmax) ~ Lifmin) '

G ssge 58U 035 b 5eS b ple Zigming S 3sse JeSy O35 L plp Zi OF 53 S
A sy oS et Jlep 055 b e Xi 5 550 0586 L5 cn AR b 2 Zigmax)
S s S sl slear 1Al 53 o sean as 3SCE 4 Lesls 3555 3l day e
S RAS A3 035 VU =Yy sl O s sl O sea «Sd G0 e
ot Sl BOss (nl & 3 pd e sl O35 Sl Jele o Sisel B se 53 e
INT 0] Wi o onlinal b JuSy s 55 st Ol e

V. Landslide Susceptibility Index Y. Frequency Ratio


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

3y e laly U 0T Aglin 5 (5130355 g s 3l esliad b lse 3,5 K aaslia 3,5 \YAN

DS sl 5 (6,55l and Olgy BY 55 055 3l o sms ae 8L LK gl
IS a e Gl Ky et BB I il B el i Ly
S eslizad Lol o gel SIS 5 SGaS sls 3y 3k laias edd S5 sla bl
oS s Gl s Aol ol (B Ol Gub Gal S el Ut 5 e B
Sl e s et lde s 6l Gais ol 55 (8 J&l)ﬁf\.ﬁ@:&;‘-)\m
el 0l o3lizel RMSE) Ut Sl o 5dons
YUY Sl e Sales ssba Vsame 5 ol jsba il 305 T 5 55l sl
Wosls ol sluas bl gl [Y0 T VAT 5,8 oslinad 333 o 5 o380 slaesls V¥
Gl il 5 el gbesls Sl 3l da .ol o oslizad SPSS (gLl BT
03 e v =) exgdeme G cpl 53) el Bdgdee 53 095 A g S Ol 13

[Y\] Sl ol oalana! (Y’ ;.]aab) )bdw CL )‘ ol 45.«.:1_54 :\"LJ" BE ¢(C~«-\
1

net . )= — i
f( pl ) ] + e-net,,,- (V) A‘E")
L g -[o]x]
File Ecit “iew Insert Tools Deskop Wincow Help »

D& Kk Ra0s | €| 08 8O0

Training for 10000 Epochs

Sum-Sguared Ermor

. . . . L . . L .
1] 1000 2000 3000 4000 5000 6000 7000 8000 2000 10000
Epoch

Soisel e bos e als 4 S

\ . MATLAB


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

\YAY WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55

o g
S mlesl 5 il gl ad b 5 oasd) Sy 000 Sledlbl 5l guiss opl 5o
Sl gl Sy VAT 5 el gl Ko YAE slaas opl 51 a8 el sl eslizl
b3l A o 53 o gian pae 3SCE s B Glagal s bl 4 e oS0
w50 A (a5 LeSs QA Ol 31l 3B el sl peas K0S oS A asiis
S ol Aoy A /A Jalae asids Conlos dasOli oS s 318 2
S s ilesl baaisel 5,50 40 Lasid 4 b oS (il S A ol
Sielesl U e b a5 s cpl b ds 3 AV Dsles Lasiis S Sl
Gl s 1 b ull 5L s Bsel Al e b s ale Lo 3 A4 550
S S 8w et s e B 5l esliad b Uas laie Oile, Bl 4
Veorr 1SS alaas b a8 codd eals s Yoren B Yorn 51 1SS sl ) SO sl
@J.;d:jym,,,yuﬁwwun)-\)m@;«fua,;)umwsrs
358 o8l Rl e
e b t/) lis a8 A esls e /8 B /Y ) (g Sl s 16 S0k
sls Ol 1 Uast ltde o 508 +/4
et Sl st e 508 5 W eals i Ve B Y o Lo slaes t0lgs &Y
.MT@;@Q}JJ\\:\MLQL@%%Y
Cowday alls ghoigy ¢l Sl ot -N-) Sl b cule e el bl
3l el sl pl bl 1 g (sagy 5 el
dos AT/A aSs <35 5 N84 Ly RMSE s ods s gl el )b olid 5
IS sl esan as S ) ealimed UYL la el e ) e el s
Slutg a2 Colg 5 g Ad el ) e G L EVAML &S adbs gl S
C g &S (V Jsda) ASY /NN /iU e Y= =Y g 0w adlae

Ve JK.J)J..JLSJWP.,W.EJ Sl by et 5oL e st @S <VSL;L?)k>L§u%


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

3y e laly U 0T Aglin 5 (5130355 g s 3l esliad b lse 3,5 K aaslia 3,5 \ YAY

Go5S Ab g 3 S ey 5 S Colas b s Y Jod

St gl s Coloe Ao s
Sk YA
s v/oy
Lo e Via
N VA
£Y/8v

F e o 1 5 eslial b 5,508 Ad g 55 Bl aS ghuag A ) S

& S o

Sl b aen oS W sladay glos g SIS glal o SSU e 51 2
LU 0T 51 Sk slp S 3550 0m b Ol I Ol 53 pimen 5 Lo 5528 55 15 (33
2l el oY Slgal

Sy Geld Gl ool s B asaliees g8 00 WlS e s3dane Julse
et S ot Jald Jelse cpl A e Jole @ adie i Sl ey
Aol Ohbes (Clider gaalss (ol Db (Sl 68 (G55 bl
2 SIS S et el 48 S bl Gla s Gl &S dizes aal il 5 LS
S o Wl aidate (gla 558 e slomy)



https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

\YAL WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55

S man o B b ($)5ES b a3 el s S il
255 Ypome 355 o asiia ot 5 s dhorsty &8 ol gla 2l 51 S S50
2 Gl e o An3 o 1 Sl el 650k o b e LS
Y Sl S b G 53 oS 3se S 53 0/ Yame Ut i)y
s sl Olgear 55 LSS sl el sl st Clpz e 1/ e S
RIB s Sl e Gl 5SS Sl Gl e 0 s sas e 02
o Ve LSS sl b Gaiss ol sl el s st 5w gy b e
g sl s sl Olgy BY 53 055 3hes Sl 53 5 el aal sy Ol
Olgs &Y 55 055 WV L G (pl 5o i st 5 s ) b (8 e e IS
ol s Sl op iz A-VV-) sl
b 35 50N 88 Ly RMSE Jlide (53T A e 5l eial Covsay ol oll
AAA VEQ V/OT (TY/AY S das o 0L aal sty b ol 0l s AY/4
VP I VR P SRS @S ok S s WIS s (i pa adlee Cluss 5l sy £Y/EY
el 5.5 15 5l
c\:..o
1. Crosta, B. G. "Dating, triggering, modeling and hazard assessment of
large landslides", Geomorphology, 103 (2009)1-4.
Ol J Ol 53ad ey oot (sutigy e p Susdee 5 g g i oS3 mm e odide Y
s YV B Y0 Ol bt el hlen cpensslem (36 Gl Sl esliul L
OYAQ) a gl o250
orler eeassler (S e £ 00 dde Jolee e o5 b Se 5 g Ol s Y
OYAQ) a5 ) o1 (30,45 YV B YO (Ol ol b cpes) cyaczeil
4. Fatemi Aghda M., Ghiomian J., Eshgheli Farahani A., "Investigation
Landslide hazard using Fuzzy logic (Case study: Roudbar area)", J.
science Tehran university, 31(1) (2006) 43-64.


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

3y e laly U 0T Aglin 5 (5130355 g s 3l esliad b lse 3,5 K aaslia 3,5 \YAO

5.

Lee S., Ryu J. H., Lee M. J., Won J. S., "The Application of artificial
neural networks to landslide susceptibility mapping at Janghong", Korea,

Mathematical Geology, 38(2) (2006) 199-220.

. Gomez H., Kavzoglu T., "Assessment of shallow landslide susceptibility

using artificial neural networks in Jabonosa River Basin", Venezuela,

Engineering Geology, 78(1-2) (2005) 11-27.

. Caniani D., Pascale S,. Sdao F., Sole A., "Neutral networks and landslide

susceptibility: a case study of the urban area of Potenza" Natural Hazards,

45 (2008) 55-72.

. Yilmaz 1., "Landslide susceptibility mapping using frequency ratio,

logistic regression, artificial neural networks and their comparison: A
case study from kat landslides (Tokat-Turkey)" Computers and
Geosciences, 35 (2009) 1125-1138.

. Pradhan B., Lee S., "Delineation of landslide hazard areas on penang

island, Malaysia, by using frequency ratio, logistic regression, and
Artificial neural network models", Environmental Earth Sciences 60 (5)

(2010) 1037-1054.

03 Fsas wae A ol - LL?LALS e ‘dﬁ/\kaj\.lfﬁ e Olraalt o o ST N

=0V (WYAD) () VY 0l ol&Kils ke aloms o E 5] e ol (clitiey

sl i o e sian eme SOl el b s i bt sl g s )

S oKl G alss pske s b mlie 0 dSls LB b2 S BLOLL «le pon]

QYA s

12. Komac M., "A landslide susceptibility model using the analytical

hierarchy process method and multivariate statistics in perialpine

Slovenia", Geomorphology, 74(1-4) (2006) 17-28.


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.22286837.1390.5.2.5.2 ]

VYA WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55

13. Chauhan S., Sharma M., Arora M. K., Gupta n.k., "Landslide
susceptibility zonation through ratings deraived from Artificial neural
network”, International Jornal of Applied Earth observation and
Geoinformation 12 (2010) 340-350.

g bl o U Ol gd 53] e bt (sl B (Shaze e Ok p ws3ls N E
O Sl o815 Ol jas wdige o o XS e AHP 5y, il oslized L GIS
Olo ) Sl (g 5505,) Sl (318 W5 wdige 5 ol )s Malloy olKinss500

OYAN) Ol

16. Gomez H., Kavzoglu T., Mather P., "Artificial neural networks in
landslide hazard zonation in the Venezuelan Andes", Abstracts of 15"
International Conference on Geomorphology, Geomorph. Uni. 22 (4)
(2002) C-76.

17. Lee S., Sambath T., "Landslide susceptibility mapping in the Damrei
Romel area, Cambodia using frequency ratio and logistic regression
models", Environmental Geology 50 (6) (2006) 847-856.

18. Oh H. J., Pradhan B., "Application of a neuro-fuzzy model to landslide-
susceptibility mapping for shallow landslide in a tropical hilly area",
Computers & Geosciences, doi: 10.1016/j.cageo (2011) 2010.10.012.

cebigs Sl o (B ep Sl cr (Sl byl pe (SLS NS

FYUVWOYA) O3l 5 ollist oo/

20. Ermini 1., Catani F., Casagli N., "Artificial neural networks to landslide
susceptibility assessment" Geomorphology, 66 (2005) 327-343.

21. Lee S., Ryu J. H., Lee M. J., Won J. S., "Use of an Artificial neural
network for analysis of the susceptibility to landslide at Boun", Korea,

Environmental Geology, 44 (2003) 820-833.


https://dorl.net/dor/20.1001.1.22286837.1390.5.2.5.2
https://c4i2016.khu.ac.ir/jeg/article-1-374-fa.html
http://www.tcpdf.org

