[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

YV AT ol T 5lad ot Ao (ekign lid s 420

Veadyl) 3 (il Gas e glagh il Gae ) (saiadagy
S (i gy ) ouldlil L V¥V widel

‘L;A:)‘)k’..; bm‘d ‘\‘J:Q.C- L;AJQL.Q JJA‘}.A J:u.u
ool ol (5 8L was
QY/Y/\V jﬁ.:\e‘ q+/4/0 C,J.L&Jb :'@)L?

s A~

b)) W5 5l A Gl i) e gduag Ldr gty 31 S Wl ol o

boistloms 3 g5 ol geot Sl Wi A Sl ioms mbr slasl Ja( Jus
bl S aidaie gl (WWVE L) cpe e 4315 5l G 83 500ms slite iy sl 0l oy
Gt st el 0l [l b 636 e sl ) el b oS il el sl
iy Gl st el b el dnes Tlaodls b sl i Sl Slesseme 5 30
00 Bls o3 S (l e S alp (gladlaie el 53 551 0 Gl Al Sk slede
Izl ool IVl 5 Slloes 53 sliel bras 0Ll (6538 0L 3 eslizal 5 b sl ol 2
o sl s Sl (osby ey aslie 835 sl 5 Al Sl Aol Ll 05V Sl
(olsh S S 3l eslital b oS by 5 s sl (S G sl Gas il ¢lis)
oo e Sl e Gladisil 5 3 gmse slaaii (RS, 55 5l S S okd (sl pale s slas
Llods 83055 5 o585 bl Sledlbl Gllu 1 eslinad L baesls ol ool ol L;,j@,,. ol
el 0l sloes 35 51 G Sl e e (ST Dlse oS Bl Sl osliied b e
Glole (65080 b s 51 36 laapdomes gl aes 3ludde gl 1y b sl JoS
Shesliad b el st oS Awlie Culg 5ol o080 qalp SU e eS|

el 43 S ol e VYVO W5 51 G odls &) S B s 5 555 e B
(GIS) Ll iz oMbl wlolus (gladlaie JJast gidige (536 e 3 51 20 358 5 1S ol

fatemi@khu.ac.ir J s 0k 55
- CAVEL Y. Comprehensive Areal Model of Earthquake-Induced Landslides

v. Computing with words ¢. Landsat


mailto:fatemi@khu.ac.ir
https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

WA Sl ¥ 5l oiin Al ibign olidie 420 YY.v

4o dle

GRIB e Jla Gl 3 (S Gble dan g 5 Comer L) ol ladle s
ol ol a3 LAl ann s glaslS s ek GG 1 L0 ol
S by e 5o WL ol 58U Sl 5l St e a8 Sl ol S5t
2 e Bl e BBl el g8y e 3 5 S glOLL 5 Led s
S5 el aaals 53 B (5580 A 53 K L S Sl s s b 4 5 &S - ki
i Se s el n fete Sl s o e (A0S Sl S
bas,lhe 5 atis Slom laes Los pul o 5 ol O3 5 da sl ey 5l azas cpl el 4515
Sl Gl S Ghla 3 s3lsz, Sl 5 ok > Hlazdls g 5o Solest Y
DT el on g s 51 30 aitons DL 51 g b sl b 25d ey Sl ol
a9 dgdens |y baeslr Wiy o el o B egdle A3l 5l U sla sl e
o3l sl il gd el 5B 5 i (B ool Jlanl bl asle Sl glaol s
055 315 4 Slusaltel Dlles wlad o se Al oo 335 0les 5o 25A) ey s
B VU Ol Ol 5 odos S
(el 03 S Gues S ars T s 1y la i 8l e [Y] (VAAE) LaS
S S A 5 A |
Aoy GE A e
sl GRS s e S b0l

Sbr s L 1 azws g Baime) 5 « Ko 5 S s 15 1 das gla 553 e
L e .C)

s 3 o 5 S T O8AE) AS 315 31 36 sl isilemes b ol s
oA S 8 Sl ol a0l sl sy 2l el osls pll 1 580 e gl sl
5 S g (e S SOL Al e S > gl gl iRl e s 4,

A S 53 e e 5 S e SR a0 e b sk s (S gl


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

YY.y S iy 3l eslial LAYV il Ve 515 5 3L e e sla i vy

93 Logasin) S la iz o oS ol sla b 28 L bLsyl s gslasl ol
s (S Sk sla2sd 5 (o sae glag S

el gadate (gl 5508 Sl s i Sl AU sl A e b BLSST o
A e dhex Sl a8 (o Wb S Dy pe ($gde Dl H5iS s 53 s Sl el
IY] O8AD) i lafassy & Olsie 5535 S5l ol 53 skd plnil (sla s
LV (V) e {07 VAN 5 O g [£] (V48T T8 g Y] (Yo 00) S
G OIS n 58 g 53 S TAT (T v ) 3 50las b VT (Te 0¥ T Sy suls 5 52385
35 Ll [ATOTAD) s s VT OYAG) i sitge o g

oz STV (TY ) SLbe s VYT N DT (eea? revd® voaw) as Ll
sl (JoS) aljls 5l U Glafdline) Sl huagy w5 L Sl o S
e a3y 5l LA gl i e Gl 428 s € s s ol 5 Llesls
c sl 0l 4 35 O st (815

3 3aie adils 5o 5 Glos ) upeS as 8BS DIE 4 ax g b ops Olgl 5siS
S 2 S s (e 03 o BS n 5 5 el (s S3PS0 s 05 e
Glaoly 5 oluds cpl tlis gl 3 oy cpmes Slaagls 13 0T 51 b ol 5 55
3503 63k 5 Loatl OT L alilie 5 06,8 i i

sy opl i S s S S S ke ctlia LB el OT 5 e i ol o
30 S0 S L DIV AN D] (oS) ol pymge S Gl fssn &S
Sy il So S Lo e B8 Ol 53 01 (B8 Sl sl s onl GRS
sl st Ol S addate (gl VYV JL) oo D315 3l s 53 g0en  shita s s
)|J-_Z>\¢JJ) PCI Geomatica 5 ( L3l 5 Sledbl Llla) ArcGIS Sl 5 3l Gl o

RGO I WAy P (6\5}‘}5\.4 J.le.,a_}' ui:)lhﬁ Jaj..,a;u

y. Keefer y. Jibson v. Del Gaudio & WasowskKi ¢. Pradhan &Lee


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

WA Sl ¥ 5l oiin Al ibign olidie 420 Yyt

S gy g Wi i) g o ge S S

e N TV W35 51 3 63 gdone LS i okl e

G wpbm OhdS slalingy) Josl Ok el 65k s 5o S plalag,
Oy 35S g0 (63 0 €358 ot Glos Ol sl elS 3T (355 Al (opedls e Ol e
5 0mes Al s aS Az dbla ledisls 3 (0358 el sl (L (Oliys s
3 ke S pdome 0dd e dilate Ldpd o] [V e e \YVO wiind Ve SO0
YAT or Wi o oe 5 SATYOL AT v4 LUl s Jsb o oS Sl e\ YVO W35
(VIS 5505 51 3¥ANS 6

Fle b3 gumme oLl a Candgo N S5

e e VYVO ady

s dd pw )y g b3 9dome H3 esld g, A5 Olasis
23 kS A S5 Ges s My VY 8,5 L sles Jopmes VE]NYVO Jlos el Ve s
Slr o ame S Yor Sl iy 5 xS QN0 530 (55 Olpl e dled L3 sl Ol
oS &S Als O o IV les ) OMS ssgdss L5 el plosil Gla s uiliS
Wl 0 5 5 42303513 00 OLELEST 658 3 ogior 53 03 Sl S 0 5

6‘.&0)‘: ;.3[.3}.: °)J]u'$’°) J'SJAJJ el ol J)\_} Q‘J:.:u_} dw “—f‘)}’.‘ Lst.w_j‘)\‘ “


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

YY.o0 S iy 3l eslial LAYV il Ve 515 5 3L e e sla i vy

S35 3 AT (ol dsb S YAV Il 5 s gladai s (68065 ) sbaelSeal
53 03 demas ol el Sl LS (glos ) OIS glaesls L oS ol Ol g gliws,
V|+ g’f:‘pjwfé';)') jV“‘hﬁbeW\ DL c(MMIJ«:L:}.A )b) V”I ij g_f\)}?- dl:.wj)

IVE] o o 5,51
axdllas 5 g0 alliie bl ey Camd g

0334305 dilate 558 o o gmims Jlad Ghlis o3 S5 S5 o8 3l Olaul 3l adlaie
Los oS 5 (ool o5 sf — (B0 Lo b Bn Osr b el b e
IS s et 53 DN0] el otd bl (o)l G8) 058 g = B0 bt i)
Golr Wbty sldnel )3 oS sl by Sl o LS el ) B2 gdoe 53 25 e
- -2 W (Y P P e S TS DU ST SOy R - S PN P [V T J=s s
Gl Sl S o e Jld Gob w of - 30 5l bajlle Ly, S S 18
S Jled Ly, el fb";‘ Sldalie 5 Oladss bl g cbd).s d35 5l Jel>
V] Llods s LS slazal 53 (o 5a) ey ooy 315t 5 40 e 4 5505
i gl

835 DOl o5 3505 H13 O o5 a2ty (3,0 por lawals 53 edd w) AL
05 b Joli 1 0355 s o3l G K &S s KT 1) e 5 oo
-V O [PERS [ WHPS Lgu&w’u,wasx)\;)\;rs@}mq@u@ wla S
(s Cand s Lo Ly GV 3l slaKn o5 5 Sal By dsle cditen
B s 428 VO] S oo Zond o B35 (pl S5 51 O 08 B8 5 s

RGOV IS AP K QL.:.J YJQJJ ol Bl ZJ)J\M


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

WA Sl ¥ 5l oiin Al ibign olidie 420 Yy

*I:‘picen/re Geology Map of Sarein

— River 48°0'0"E 48°5'0"E 48°10'0"E 48°15'0"E

— Fault (F-F) 38°150"Nf - - 301507y
mm Town and Village

Geology

mm Alternation of marl and gypsum

rAlternation of red sandstone and marl

[ Andesitic basalt, trachy basalt, pyroxen andesite, basalt

wm Aternation of tuff, lapilli tuff, tuff breccia, pumice, lahar

wm Brecciated lava, volcanic breccia with mainly trachy basaltic
wm Conglomerate with fresh water limestone, sandstone

wm Conglomerate with some tuff, volcanic ashes

1 Grey gypsiferous marl with sandstone

mm Gypsum

wm /gnimbrite

wm Old terraces and high level piedmont alluvial

mm Plain deposits, young alluvium terraces and gravel fans

wm Porphyritic andesitic, basalt andesitic lava flows 38°5'0"N-
wm Recent alluvium

1 Sbalan tephra with mainly vesicular basaltic fragments

mm [ravertine

wm Tuff, marl and fresh water limestone

wm Tuff, marl with intercalations of fresh water limestone

38°10'0"N- 38°10'0"N

4
4{»

{\
\\\\h\"‘,\lu&P-

)

= lomerate with some sand: marl
012 4 6 8 300N : y a0y
[ =
= 48°0'0"E 48°5'0"E 48°10'0"E 48°15"0"E
Kilometers

[V0] oo o VYVO W35 51 5lie 83 guomn pulid iy 2255 Y IS0

shd w839 55 A3y 51 SU la 5 e

St U 0T Sl 55 5 b waals b das o DL ol s Sltalie
jq,..A}:;L:.no.-);YOUYmMﬁw.w|M\sM)>&ﬂwjtﬁjﬁ
L o bl a3 0 5l 568 il b e Sl penl Sl G 0 LG S
Slos s DS o (F K8) sl 4zl Gl (528 35 0 s Kw By 5 St omes
Ot sy > eesns O paw 030 YU 5 b adpe Slpis Wy e
D] ol s 555 40 20 VT Son 55 b L s (Mud flow) S 0L o

sl eSS (8 US) W8 T gl Jled g relS Ve o R eh
03 s e YO s Ve s 4 5 S L Sb = Sk sl Sl sl
Sgysba (sl eals & b ) Wity B s Ol e, by ol
D5 e s Sl By ol 5y 33 skes 45 ol () 800U gl s ltali
s Y Consay s s ayer 5l 50 s Olins Sl o S s Sl

Ssons 150 pons S 150 SbRa g5 s guesn (83 21 Sty 3 Tl 0313 5 0

y. Soil block slide


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

YY.v S SR S ealimal LAYVO dal Veal s 51 26 e e sl s s Sty

J}t@‘“}[ﬂbf@j‘wQdBJJ}g@lﬂ&bb‘f&bﬁj\wASbﬁaJv::
[\i] (OJg...Z) Sl o)‘:wﬁﬁ'é.}j.&:—u

Map of Landslides Concentration
48°0'0"E W!.‘a”l:' a'lq'a"t: 48°150"E

38°15'0"N 'I-w:s'n'w

/ [=38°10'0"N

38°10°0"N+

Legend

———ey "Ly
* Epicentre 38°5'0" N \\ ,4 . w—_ﬁm’ow
oy

®  Disrupted Soil Slides and Falls

©  Soil Sumps and Block Slides ,\J Lt 7 N
A Lateral Spreading lir Y (-/ , e W
=
W Soil Flows "!3 / //
I 7own and Village gﬁ siflge /'/f
Ri 38°0'0"N =4 //‘ '/ T 38°0°0"N
Vet 48°0'0"E 48°5'0"E 48°10°0"E 48°150"E
012 4 6 8
N .
Kilometers

o s 05 ghows 3 R \Yvo AJJ'.\J 3l "5\3 6LhdijﬂwJ S |Jg: Ly }Sm"

[IV] (Dl oo a5 o 33D 35T (gl gy Jla (S — S b 554 £ s


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

WA Sl ¥ 5l oiin Al ibign olidie 420 YYA

- 4 . Lt

S 4 u..gﬁ Jg.\)w}a &5’)‘.’.‘ ‘5l:m‘gj (oS \WO!\.‘/’J} ;|J> 43&53)}:“"“):‘.‘.‘.’.‘7 .OJQ
V]
LYY

SHB Gl pre sl sls |2l 5 (b (656 Gl pts Sl ealinal b foS Al
S s s el b b VAT s "Was3ls b s () 51 (Slas samn
e e ke (Gode e b 5 SL 0L O Gl bosmlr 5 A,
al DATAS o ol il Slsl; Slaboms (53185 51 oslizal L 0T 5 28 5 Coalad
St [T+ Gl (536 Slaas same psgie bl Laodls b s (355 ol
b 83555 Gl jeiin o it K3 4 iy o80T = 81 oS 4l I slas sams 536
Sl Sl st DA baels b aale diS 0 Lad o jasile s> lante o
Bl 02 kS o el b sladlaie olie 5o 5 51 AU Gl e st (g5led e
5 Sllons 53 slael gl Ol S 0L 3l el 5 B (sl Jools am s
el JY 2]
A5 50 G2 S e gl aes oludde Sl L el ol JoS AL,
WS oS les S alp liae SleSbl Slle 5 (50 Gl e Sl eslinad L
Wl 53 1Y Jpr 3 oS 1 31550 20 Gl i e 58V ppame b ot e o
Clos S 5ld s

V. Computing with words Y. IF-THEN


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

YY.q S sy 3l sl LYPVO ahud Ve 35 5 EG e (sla 5 e (sudigy

o oalatul gﬂd}b ) 5&\3 6uu3J’Ju':°J s cw."u" C_,a‘ 6""4“."‘2 .\JJ-\’:
[Y] (\Q/\i)};l-; bl gJ.oS Jde b

48 gaee 3TN

oS (Ko gla 23 5 s
I k;{w Sla e
baings 5 bbb S (S5 (lo 53]

S 5 S sk slaasd

I
S S s Sk sl

i e S il

e LS55 ol i s S DYT N V] (eS) iS5 skl osleiy Jube

3 ol 3 oS a kS et sl e (0 s (Ueily) sl OSG isy (1 el
S a g8 Ol Jyl i iledd 1S5 o80T = 81 (536 056 Sk Deor 51 i
Sy Sl g hads syl a2 D 3 (S e et 1y b S 5a) e C\fl 3
ST sl 4zl s g 55 Oal &S umly oo (sl ol sl OISl pas L OIS
53 35 el Jame day i 4 Jlast (ST Olpee analme Sl Lgs e slaesls 5 edls S
P San @S| asls sy Asad e g5 Ol &S sladsly gl Gl L5yl i
0 Jde ol ol poled 35 e (it kS o 03 LB e gl SH S
53 35 ol (5 (slaas sazee Ao sty Sl L1 i 5o a5 sl Ol i
(S A e Ges W) ol wals golseal Juld SLedbl 4Y s OIS
Loy JBa o055 g Olpsa od 43l 5 sy (Hlas g5 wnls (i)

(AUSE)

,‘1/"&:‘_:—.:}.,».“«
LT ISl i sl Wesls L Sl es K
o
i VY]] ]



https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

WA Sl ¥ 5l oiin Al ibign olidie 420 YY¥Y .

bah 45 ol 585 Ol &Y I3l &Y 550 505 &V Y 55 o bl A e s

ol ot ol e 3 ditl axdls OISl s US S ladls sl 2l S
Sl e 8 Koo BY i asde 58 S ! Lol e T 5 sy
by (7 acad &1y (F (e 335) (e (el 53, (V515 Le Lpy o0 580 o
S e e cpl s sl was (U (alS ids (0 ol 5 a3l alols (¢
o Slep ) et s (Soll Gl (i 5 50 50 A sba 253 ¢l
Sy 4,8 s s B S s (SOl Gl i 5 (VS s e
O S Sl la ine Jold Il ra 10 S e LSS i 0 Sl o i s 0l
b sl s (e 830) e eslie 33, Jole 5o ol Skl ol s ol
s S A () e sl S e D S ol s elses
(S Ssb b (S i g (S Sk gl i (S
Jie Olsiea) o) ens Ol 258 g b OBl 8108 e 0l i nl 03 5 sk
b (b Dl 5 opeas aglie 535) &Y 55 a3l axdls 525 OGl Y Gb (S o
sl Sl Conles il Gl 58 o) g5 e S Y a
Sl @jléwm o o VO L e Y O IRU LIS I (PR30
o BSG A e 5o 05 e eols i Gl ot 5 ol cawgie (oS (oS L)
s et l 538 o el 315 el 3ol (8l edils (5508 i oS Ko et
s el L adins Il B S Wledd el oS Pl (sla ke Bl ool Sl
LS o oS Lol ar e S Skl sl o 3Y b b (ol 3  opse 00 s adls
5 (ol i3l 25 L) eslr 5 ailbtagy 31 abols Y ss (lagie 4wl o 51 SUe)
El 3 o 6l LS o 13 S nl s el ser (ekias fals LB L) alS Ll
5SS sla 253 5 g S (S i s i) i
e opl 5o (oias al 8l 28 L) by LY (S m e SOL > 5 (S sl peg
el SOkl Gl (g5, L U35 OIS Jcgley ) ot i 5 a8 0 2005


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

YY) S sy 3l sl LYPVO ahud Ve 35 5 EG e (sla 5 e (sudigy

WS pslie (Ses o3 sdoms (5 xS e sba 3,8 o B xS s o5 e el
B"aS " oy polie bl St 5 ol ol aslons s U551 is alew s oS
S B B T Rl T P I A TR
Syhen 43,8 s dily odd 5 SOkl conles palie Sl (S LSS el
il el il g il A el e esls 0L A K s SOk (A S
P03 s o515 5 ol Gade s 5 de IS (s 8S) s
S5 alie Sae 53 5dme 45 ool O g 4SSV IS5 Glaa (Y JSC5) ool my 50 2008

ol Sglite e g a sl (st oS dslee a3 )

W oS ks SIS
. GRGAL e
L@,
SR 3w %
e R AC

ST o ey
3213 350 Mk s S
Sgagas L AT k)
Canal 35 A B Cand

(0-100Ls/Km?)

%

CRAL g GRS O
P
5303 35y 31k cAS) S
A aslal) 39 cank Aug) )
Canad 43 30U Cansh

(0-100Ls/Km?®)

s gt
(0-1Ls/Km?)

EESE

(0-10Ls/Km?)

a3 G SR A
(0-10Ls/Km®)

Ll OMNL (639,5 S e CAMEL s s gl 5 besls 5L 2 Sls 403 V SKS

JE. o o oF s o oF ks o
oS ol
o5 o G oF ol o ke o R =2 o
2
= o5 ke oF ke o e o o e P
& e
=
e
. o o o = g
b
el = laryze daugze k3 Gt
ol e
! < S S S ' S,
S S L o
Ay eash

TN ] e (Ko o358 5 a2y sl sles ) s il 8 S sh A S


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

WA Sl ¥ 5l oiin Al ibign olidie 420 YY\VYy

Llodd 43\)\0 )id}\,\e—‘)b g_,.:fj;«.;g_,.:&:\.ijbjd)) Q“\";‘j':*':"’é\f (VJQZ)J»S
IV

Vo] was

AP Cad ke o g SNl | (MMI) 25 dslee
Light <1V
Moderate V-V
Strong V- VI
Very Strong VI - VIl
Severe VI - VI
Violent VI - IX
Extreme IX-X
a9l eiie gl J,.s,k, oS s sed 53 4, 84 Ao g ObMhol A4S dslas ¥ gus
AR
o gl e oy SNl | (Degree) iS5 Jstes
Very Gradual 0>
Gradual 0 - \o
Medium Gradual vo - v
Medium Yo Yo
Medium Steep Yo —vo
Steep Yo — g
Very Steep g0 —ov
Extremely Steep 00—
Near Vertical oo

S U sla G e sduag (¢l edd eslitul SN glaaY
ol wror M L 43;"}

Shasbe oY Sledlbl b s, opl 6554 ¢l


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

YYyY S sy 3l sl LYPVO ahud Ve 35 5 EG e (sla 5 e (sudigy

3 b sl i palimes et 5 atals ol 5,50 53 oS Sledbl 1 auls gl

el o3ls OLES [YV] (Y20 1) OLKan 55U la iass ol b s 435
£35S S Bl iles S b ome Maals gLl " Ol gsas 0T 4 (g ite
WY cpl ol il 1488l s 01l i A5 5l U sl il
il Sledbl dlble bl 5 e 55 odd ) ddlie gl SO
e (DEM) * elisyl ogd, e g5, 31 " Lol s2us 51 eslizul L (ArCGIS)

(Qa el o

PO Sl s s s Sle ol sy s JBlus Wil ol s oud

el (36 Jlie aw 5l 3l Sud e Vo] (TooV) iS5 shle ulud o
Sl o 508 MIX 355 " VI I 5S5 " IVIE 1 585" e sl
e A ey sl anes slas s gl Y Slolia] a= G oxe (VI 51 58 55)
oY bl d Gpme (VI I 58 53) baw e e ool (S Glairege 3~
SLOL ) L st ey p g aiws 5 (oo Sla 3 5ad) pgs anas sl (6l
Slr p¥ bl am Gme (IX 51 58,5 Sl o 5t ol (SIE s
JoS Ol i SLoa Slases 5o eslie ol &S ) S Slageg Bl
35S VL S 5855 SV G 5853 o s SlMawl L (1 IS02)
Sl 5l eslinad bl A3 cad Sledbl Y g ¢l Ll 1l (X
Ll Y] O) el 5 5 S8 Ges s M) oskiS B S e
I35 o L2 [TE] (1) Al 5l eslinel b g 5 aloes [TVl T i o

(Ab JSL5) ol 0l asslns (MM s ol JB e ol ulids bl
logla=-—r/M+:++/AVsM —logR—+/++YR

")

V. Terrain rough Y. Liao et al Y. Curvature ¥. Digital Elevation Model

8. Very strong 7. Severe v. Violent A. Arias Intensity


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

WWRY Sl ¥ sl e dlor (putign polid e 45 AARE

S UL R (55528 S, M s ey Wbl S sl ol s &S

5 ey s adlaie gladsly 51 S Aol DR=AF +h Aol 548 20 kS o

Bydpe Jolb (Dol oS o 35 Goe 5 20k S o

Log(l,)= /0% Ly - ¥/ AV (Y)

R I CPRRCRIY IVIVIEPE 1 A SRET ISR P PR
sl

AS S, A Bl S il (S G5 g Ges T
SN LY (gl al ol iy a3 [YOT (Y00 Y) ' 5,80 555, 5 o5 5 [Y] (18AE)
w2 TYY Cul e b el oSS Sledlbl oY (S S5l cb_ﬂ G
32U s aomes glp (Ko Ges op Sdslze Gldie ol | el el
S phe Ges 038 55 Sl sl Gubie 5o VY] ced 35
Y] el @\)j Jalee (g el 3l 51 a0 sl Ssad s (3led e sl S
IYa1 (YA [YV]

Ay el st il "5 el sl s gl el gyl ¥
ol S ) ks pli ) Meds ) b3 dme 53 3 ge laaals 5 S
S el o Byl diilon wuels L) kS a5 Kl e ol Slikas
sl by alie anls g 53l adls Wlg e ea 8 oIk e j3 15 (5550
2uals CL&SJI B4l 65 e bl ity AL S glanls (el cud
AS D] ol eas w8 ks S bagrep sl gl s Olssw
L 58,5 b aul Cw,\uiwﬁﬂﬁ Slp & sl 03 S pas [Y] (V4AE)
WY ol 4 oSl el e S S O ASL e 100 (5l
5 oS el (DEM) o)) a5 Jobe Ol iy plis )l Y ol 4l LMD
.(‘\CJ.(J)@UJ;T@:@\:OHH e 5 adlae 1S 4 8 ALE )

Syl bl balizle 05 S L S e Y o :dl..a.e & .0
st oslizel V0] oyl ol posdy VNV ewvns _ulidoes &8 5l oY ool g

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

. Bommer & Rodriguez Y. Slope Height


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

Y¥\o S sy 3l sl LYPVO ahud Ve 35 5 EG e (sla 5 e (sudigy

S 4 ¢l caabie Wldipes 4l (Gile sy 5l da &S g s Ll
Gl b fa 3N i en (V1A SS) ol ol oSl K s S las
FAS 50558 Sl Lok ) il 53 32 g0 (Ko glaciand 51 S
Wl o sdalin hash dikie 3 Colie S gbadseis 5 edd eliliy
S A A S d S5 03l DL llan g O pae a2E Sl S D s
Lol oS50 pllas &8 Ll ol a5 b s ool b ey slaisle S
Lol 31 G U e Jols Btas w15 51 A (s 3330 pon s Lo s
LB 53 SAIS 5 058 Sl bedd slildy (S Gble ool o b bz
Alodd o3l Ol (S Gbls Ul sieas pllas ¢ 55 5 2
Llaoa) e e g1l 5550 53 55 0 SleMbl sz 0lis Cub i, 7
4 Ans e OLES it ol ol il s Gos U SI by Gl 4 a5
Lol sdd plal ghos 4 b 4 Ges 4 cod Lo 5 a2 5550 Y
Casby b 5l cl 0335, ole ikl )3 e e 1YV dily Sepl @ e g
Oley 5o St Cusby Cunsy Giledbe Gl ol SU5L slae,ss &b s
osls Y Lol olo el 4 by o Gl 53 sl eslizud Sledbl g slas
Jolis yaxrla sl eslinal b chs s oy adlaie 53 Cusb) Ol a6
Lol ooy 3sdomn sl [¥0] Lastls cpl il 0l 4 Cusby s o
T ke 503 03l L) 0 L 5 (NIR) "S55 503 0gsls L) £ L 31 aslinad

(1 +b J5) el s 45 PCI Geomatica | 33lp 3 Laos 53 ¥ ikl (SWIR)
_ NIR(&) - SWIR(o)

NDMI =
NIR(t) + SWIR (o)

\»)
oS0 Ll 38 L Sl ST s il Sb by Ol 5 jne NDMI iU

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

V. Normalized Difference Moisture Index Y. Near-infrared
Y. Short wave length infrared


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

IVAY LY e ks g(...;.h RICS (oo fﬂ‘m.md“r\ﬁ) s

e

S Jee 53 oS 580 Wsa S5shse Shle Olsear auls b ioed Ayl Y

Condy oS ens Lol felge S51sjls e a3l (_;jﬂuy.a:- S e (S

LS\JJ. {UY g_,.:.J 34"_9‘)' JBU}- “ Lfﬁ Sledb| .J}J@ g Ladwls Lg)‘v\itﬂ.

A FeS Some palie e o Ol et Al oine b A el g8 A g8

D355 AU Gla s £ VSIS e sl sl e sl sl
ST 0989) OLKen 5 5580555, I (YY) OLKes 5 S ulud

G 3 o dsls G Sledbl &Y el €5l £ 50 s [Y] (V4AE) a8

(\ 'CJ.{.;') g:,u»‘ aJ.AT C,\.MJ}AJ AI’CG|S )\j.e\r}) .k:m B (DEM) L;Gw‘)\ Lf}}) JJ.A

PGS 3 P g 3 Sl 5 3, e sl Bl 3550 53 SLeNbIEd g
[¥¥] Y] Y]

S o s (4 50) e 2yl Jila
(VAA8) s | (V449) 01, Ks 5 555500, | (Y 10LKs 5 ,Sa
S S g i 5 K b asA) Yo— & Yo i
Sl i /S S gl i Vo /g 00 Yo —Yo
S e Yo n/a Yo — Yo
S g i 5 K Ssho gl i Vo Vo \o
Sl it s S Sl sl a4 0—1 A Vo
e S s~ \Rs Y
N/a=s s> 44

5 Sbus s bl o ey geslie 535 SOl &Y (e 83,) e e slis 33, A
J:.{\:J J‘}A JL:S CJLA}L.:..A LL\SJ\ JJ‘}A B [i] (Y"') JL:S » L;..MA CJLQ)UG\
i 355 U gl e s 0S1 5 Ol b (ol ) asls s

Skl Y il ag ol Ayl a8l sla sl 4 Olacanles 4

U ol eslaal [Vo] Jﬁ")‘ AVARERRIEIFNS U Lf}';) L;.NL\,.ZJ.:AJ :L.:..b)l l.,\:\.:\

‘\YthnhJ‘,L:E_A);&’\ﬁ6uu‘§&j&\JMQWJ‘OJw‘LJJSJWM

Y. Hancox et al.



https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

YY\Vv S sy 3l sl LYPVO ahud Ve 35 5 EG e (sla 5 e (sudigy

oL BN dabis BE wu&» le..hv\;-\} )\ &i P é‘f el 0 &:.5.)5
3L a5 JoS gl aSsosba) 0 UYL 5o e eslie 03 Ol e | (5)ldds
éLa(,S\JJ J"L”\J" wA)J:.A)U.A 03 ﬂ.ﬁuﬁ &;vw‘ IS fo’j v /0 k;a:e.) L (Ca.w‘
L;."AJLQA 03 v.:b)’\-b\ A.iy | wu&m .,\;-bj.é LS‘J’ ol Mbw L;.::iju:ﬁ)
E) Lf':ﬂ sL.AjLE.a Lile tJ‘jﬁ Solaseine 9 ) hﬂ‘j‘; J" L;..a;—LL Q\jl..c««g RS
JJJNL“"-}J:;“.‘M J:’A) ‘IQ..‘J":’ EMJQL&J JJJ:J..LT'. J.Lbu.& 45&;»*&‘ ;<~w dl.ﬁb)‘))
ANVa ) [V ] daes s 51 S sla Bl ey 4 o
osl= 5wl ol u.?b')Uo\ QY ‘@j.@,é.a jjm 3l :a.:\:: K) 43\5.3‘9) j| dols |
Dl b dile) wals SoenS 5s Jie Sidgsse Jelss &l O spe e
(03l ahow st (S ala 51 30 wials a1 i e b ool Ol b asls any
PP > osl> 9 45\;'—5‘5) )1 caly ol cu.aér..fm )}ba M_Y U‘i‘ [¥e] J}Ja&
P Sl $ sl 5 alsay, 5l dlols 03 S paselin Gl G opl s o
5 besls Gme a5 V/0renn ulde 3 (gilspadd Olosle 3l 4 S, e,
4 ArcGIS )bﬁ‘{aj) _]a.:>u= B RS0 IS W O ijbr.a BE ;pr‘ LSLMQLE-J})
dols pns lieay " o ol S fas .ol s Las RASTER -
Sl ol ‘)2-\ (ebb.- E) 45[2'-5})) u.]a;— w)LQ U‘ijj&i’-;)" B .).7-\} A O u.aﬁ\
(Vb Js2)
L5 ol 5 Sslie B LSS i 5l LSty i alE iy
WY ol pesere Sl 1 (0d50) [TO] ol e S Ll baals 03 S SILL
M?.E.Ld JS)‘ LSM)J CJ))*PM 4544.5.]2‘.4 &.) &AL‘; J““:"}i vS\JS 4.: e)ul L;:‘LP)U&\
o adlaie j3 LS g Ol Gome Sledbl Y V] 50 sl e Ol
- .Y g o= s . e Slos J
U'il ol ol A JAL:SWﬁ e.,\.wJLAJ.: J—&Lﬁb u.,a;-Lw )l oslaiul L: (ko
L) £ W 5 TGagd L) ¥l Sl eslimad b oedd ey 53 sdoes Sl 2L
ol g (K53 i) Il L 53 £ Alaly 5 (Ksp 5e3 Osole
(Ve 1K) M el

V. Euclidean distance Y. Normalized Difference Vegetation Index
Y. Red light (RED) ¥ . Near-infrared (NIR) o, PCI Geomatica


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

YY\A

WA Sl ¥ 5l oiin Al ibign olidie 420

(TO=MAN(@T & & e v (fp #120) € 0) Fm 3 sprv(mq 0 € oo (Cmd 0 o)

S (T ol o e S ardy

) 7T (i Eq (i oA\ S0 R HOD (o

3y Trva S o KRy ceen) 06D maeiy oo L EG oy 0 ED g0 e of oof'p) oS

0:m0]
s;ui-__.s_ —

(ompeain)) ySnoyureasay, &) 7]

uases jo dejy yinoyuiss|

it
s Jo i IR

N

160L11: 48— proy [—
(ssanp) wingpdorg &) 7]
N

ol

| SRS

[ TT-2T-G20g uo JrdenyyBel wouy pepeojumoq ]

[5°9€8€6ET2£898222 T TOOT 0Z :HOA |


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

S Sy Sl eslaal LATVO wanl Ve d s 51 L3 e gl s ey G huaig

Yyia

R s € mq Orf o e 1157) )
o7\ v oo (g e C0e ey v LG iy ey 60 H)9 5 e o oo ) #3 ompd (mq Ko e

o ord)
GF (g o o

Cqiem #0E) € 9) (g v* (T Fof '

1os [ ]
ooy [l reoy —
EXIN f ERET T\ g _H_

EXHET L0

Laslsr Laolsr

wrarg jo deyy 4] ey

SIjWo[Ty
[ =
8 9 ¥ TI10

20580 L0081

T

R R T
PEHE IS F &

(%) 2amstopy

proy —

e Jo deyy amision

q) =~ wa o depy afuyadogs

SIWWO[TY

(oastaq) afuyadorg & $ 9 v TIO

S0k (9) .

[ TT-2T-G20g uo JrdenyyBel wouy pepeojumoq ]

[5°9€8€6ET2£898222 T TOOT 0Z :HOA |


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

YYY.

WA Sl ¥ 5l oiin Al ibign olidie 420

o emaeers €< Al Lo d)f g) B (g ol ol €159 Frd Bom® 567)
5 K19 farn)® (F0 e €m0 S (i) (T Ko € oo mfen 5 s9) g) e (€ CCenrn € Aeen (F)<7
T\ T o o g oo 06D mqey ovo f F g v orey L5 €D q0F ¢ o sof) ) cmrn® (oo (oD o o omfo

K VAP A AT SAT
o v ¢ g4 g @ P &80

SSE|)punois) Sijawolry
proy — -
— 8 9 v CLO

ogumy o oy o sty o 2amsg

[ TT-2T-5202 uo JrenyyBal wouy pspeojumo( ] [5°9€8€6ET2£898222 T TOOT 0Z :HOA |


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

YYYY S sy 3l sl LYPVO ahud Ve 35 5 EG e (sla 5 e (sudigy

NDVI :W (i)
NIR (4) + RED (3)

[Fo] Laawls (,lbb » ALE i g ol 31.0J 5d

SN s ALE e e ol S .
Lasls g b s P g Med g D I U Mls#
laaals
S Ol 3 O3y Ja 5 als LI L u@)guészuh;v.@&g;;éw
VQ:)_'«éLAK;.»);A_.L;J 6\:_,§Ja& Qté)iﬁflf‘r{;y}%}a
, S
Sl 5> il A8 b 5l 5 o Sy 0kt ys 035 L anls BLal L
LA Ol 53 Jacs 55 s Soladad Oale 3l (g S Sl
_ S gl 51 G 5 i Gob Sl s Vs 0als el
\’l{da“): FPHRGR RS P ESSPTPEW
Wy b g St 26 bl S cusb, als

&, sea PCI Geomatica 5 ArcGIS Lo ;3 sledbl glaa¥ nl ag 51
Wl sl ‘45_;,))' 3l d«ub 6“&)’1‘&:”) s vSlj; Ol dewlme 5 (gduag sl (P35
CM‘ ol o.}LﬂJml[\Y] L[\ \] L[\ '] ‘}-QS

23 oS 4l 5l o3l b oo W35 51 (B Gla B3R e suaiy
ORI 83 gdowe

VTV T oS sl sl s 51 AU gla sl ey ot (gduang (sl p dlie ol 5o

Bl ps s ladlae ow OGl Gaysl pal e oS Lol ol eslizud [1Y]
Sl 5L sa sl oY bl &S by VY] ol eds (g3luesly AreGIS™
dlomn 1y Loty 5 Sy 5a slin GIS 53 el i pa Slali s S al b faS (53555
S slas geme oS Colg 53 AS o ot JoS w1y (63555 Gladls ann olis 505 S
Sla iy il g5 231 (S a b S a S L Lt i e S e nolie
oS e il b Gllas oS1 5 glae sl (Y SKE) sl 63 S 811 el 5 51 G
o 3 esliial b oS s JoS 53 Sopde ol el b LS et NS
Llodd &3] ($348) 05 Sy gt 5 old (368 (COM) iy S0 (5las il

(Y S5

Y. Center of Maximum



https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

WA Sl ¥ 5l oiin Al ibign olidie 420 YYYYy

Sosla s 5 b By sl oS wl g e sdalie VYA IS s S sba
R I g T R e VL A VAR PR VA RV A SR {J T Y
Y s oS5 L s s Bdes e 55 1 50 sl S S
Gl lp edd aloe S GlaeSI S 4t s Lledd Glaie Me/oV
SL A St S WS asde e (DS S Sk 5 A
CIY = 2 INedd fm g oS5 S i b &8 o 2 S Ssk s
Sl 0l S 8 e £ g SIS 4 e e e 305 ileld e 3R e
Sy Gl a1y anh AU Sl (ol la e feS &S s V]
(S EE Gl 8 ol e s S Geite S S s Sk sl
sphan S s JoS sl s ahal Olsiea Kl Cllas ol S cEsles S ag bt
sdalin (VA JS2) myw (S OG> & by oo oS5 258 5 (7 JS)
5l 035 it b Y = TV WSS e g ol Sl JeS S a5
Llodd Gie 5l a5 e A5 5 AU ealis e S slaol >

el o B (S ety 5 (S i Sl B ey e (ST Al e dlew

SrSans 5 Loy

BB oS ot Oxlmy ol lagiasn ol 5l aas 4w 4 S5 4 8

Solims GLGH 5 0 o smme Ul ale Olpen L 5o ole nl 0,08 o 315 51 30
Bl SOl lle O gmen laslil e S0 31 ) S 3 RS Sl
S ALl o Glaslpl 3 28 e cslel s 5 a4 b e slaslil o
ke 53 (355 5 (as aaSl (56 laas gazee L) 5L Jseme o)
alagal b Ko wlie psle il 1 oo ol (3208w cpuizan 3SRl 5 e
S e Glaesls L &S cnl sl faST Sy o Sla s, YooV dl sl


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

YYyYy S sy 3l sl L YRVO waul Ve a5 5l AL e sla i e sty

012 4 6 8 ® Landslide Landslide Concentration ;m 2 4 6 8 . Landﬂld: Laudsluccaueemmuo.
[ = — e Y [ ] —— [ Town .
Kilometers —Red P Kilocueess —Roa S F P
& Q"\ Q.\'Q'?
@ 4 @ _

-ue -rre - ] -y -
012 4 6 8 [ City %‘!ﬂl""“’“‘ 012 4 6 8 o Landslide  Landslide Concentration
— Read - [ Town -
Kflowaters & > Kilometers
el =—mRond &
e =

oo e YIVO 415 Gl s o 355 51 30 slo il Sl oS 50Y U2
5 o3l S S sla B0 5 s 0kd b slaeST 5 (@ My =6.1 L
(C oS Sl oslinal b (S 25 2 5 Sk slaisd odd i slapS1 5 (B oS
S5 (0 oS 31 ool b Ko 25 5ol slo i) b i slagST 5
o3l gl iy n s slae pls . JoS Sl esliinl b S a0l 2 ek iy

Aer fos )l e VYVO 35 51 S


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

WA Sl ¥ 5l oiin Al ibign olidie 420 YYYe

o 3 o s Sl e St oS15 Ak JoS sl s b ba
b gl (S B a0 (Ses gl bl o kel il 03 S5 w1 (S
03 S Gy 3, 6l e3Y e sl Globulis Blas Sl b g L5 ol
sl e a3 YO U Y o adbeie IS ol fagh adgdowe 53 5 Sl a3 YO (oS
S pbadsly Gl pedd S5 las Gb 5 500 sy S Sy sl OIS ol L
Lol ot Tt 55 0dy od bl o Jlil e (3L sl axils OSGl pae S
(SNt M5 D3 (S Sl bl e Sl s 03 ssd e 5 oS A
! » ArcGIS jplrjj Lazes 53 ol aiule gloj ) ud Sl 5 cul 3y cul
A Bl Sl 508 e cpl il IS e 0l Tl ebite 5o VT ol sy 5y 83 5o
ol bl oS s (S Glageg sl gl MMIEIX) o3Y W35 s slotad
S 3y S gh 3 gdee 3 50 L;MJQ.@_: slas, O
Bagdme 3 S Ssh s i b A sl 0550 4 a5 b G ol
o5Sde el pas sldysy SOy S JoS asly Sl el Cowsay s ed s
S S Jee Sl pimimes L o oS by a5 85 s Ol e (e
83500 5l (S S i oS oy BB bay ool anils (S sla i 58 e 4 S
2 el 038 G (S Ssk s A e sl gl et ) ey
JoS Srap 03 s bl il osl £ amdly 3 s e Ol 68 nl o se
Sl aile cans bl oyls s
gade LSy o ksl ke b eSS S gla i 5 S glageso
L e
3 Sl g el clews (Mloy S 538 s 25) S= Sl b s xS0
wb S b 55 JaS sl ltle 53 sl 5L 3550 OF e (g1 DDl 5 Laesls

el s S


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

YYYo S iy 3l eslial LAYV il Ve 515 5 3L e e sla i vy

Cf 3 JLJJ O Hgel 33 ol w83 3does 53 &S el @*pf” @ r)’y ol s
S e ¢ ol sle IS Sepl cleay 5 Jy ol o0l oo oS

RGN TR R U RS PR WP LN d\)ljla;'-rS\f?i.i.ZJ

@l;.a
2 i Gl U Sla g ) Sy y ke ol b o Al Ll e isdes )
5 bty Mo K5 (ki S S5 S5 wbibl oS
(OYAS) 35 kige

2. Keefer D. K., "Landslides caused by earthquakes", Bulletin of the
Geological Society of America (1984).

3. Keefer D. K., "Statistical analysis of an earthquake-induced landslide
distribution-the 1989 Loma Prieta, California event", Engineering
Geology (2000).

4. Jibson R. W., "Predicting Earthquake-Induced Landslide Displacement
Using Newmark's Sliding Block Analysis”, Transportation Research
Record 1411, Transportation Research Board, National Research
Council, Washington, D.C. (1993).

5. Jibson R. W., Harp E., Michael J., "A method for producing digital
probabilistic seismic landslide hazard maps: An Example from the Los
Angles, California, Area", U.S. Geological Survey (1998).

6. Jibson R. W., "Regression models for estimating coseismic landslide
displacement"”, Engineering Geology (2007).

7. Del Gaudio V., Pierri P., Wasowski J., "An Approach to Time-
Probabilistic Evaluation of Seismically Induced Landslide Hazard",

Bulletin of the Seismological Society of America (2003).


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

WA Sl ¥ 5l oiin Al ibign olidie 420 eyl

8. Pradhan B., Lee S., "Regional landslide susceptibility analysis using back-
propagation neural network model at Cameron Highland, Malaysia",
Landslides (2009).

(8553 Ol Olul s il Sl U sla i e kst ezl s p g s A

OYAR) Ol,g5 o ske o 5 ol iy she SUSCES (i (il Sl oo

10. Miles S. B., Keefer D. K., "Comprehensive areal model of earthquake-
induced landslides: Technical specification and user guide”, U.S.
Geological Survey (2007).

11. Miles S. B., Keefer D. K., "Toward a Comprehensive Areal Model of
Earthquake-Induced Landslides", Natural Hazards Center (2009%).

12. Miles S. B., Keefer D. K., "Evaluation of CAMEL-comprehensive areal
model of earthquake-induced landslides", Engineering Geology (2009").
13. Miles S. B., "Participatory model assessment of earthquake-induced

landslide hazard models”, Natural Hazards Center (2010).

b Ve oi ) s Gledde 1S (e slblb ails wp G w0 S N8
TV Slazs b 5 o Sms Sliio S o ool 2l rgiz) s o1 FVO

5 b Ol sl 1T eenee it 425 g Jab el ol eaylis N0
ATVO) 5 4iS Sdee SBLES]

OlasS ey (g Sbiles s w) b ep s e IS5 W Ol 0 el sl T
A elige 5 ebadly Ml dende T sl OLadS VO /1110 i) s o
TV

Sla Ko 5 la_iiil s (glimior Sl 3155 35S Gols pul Sl e K Slosle Y
s S Olosler ctign Sldlias 5,8 (oo l)ome e 11VO 5 Sl 30 slo 254 e

ATV 438 ols sl &l


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

YYYv S iy 3l eslial LAYV il Ve 515 5 3L e e sla i vy

18. Zadeh L. A., "Outline of a New Approach to the Analysis of Complex
Systems and Decision Processes”, IEEE transactions on Systems, Man,
and cybernetics (1973).

19. Zadeh L. A ., "Fuzzy logic equals computing with words", IEEE
Transactions on Fuzzy Systems (1996).

20. Zadeh L. A., "Fuzzy sets. Information and Control™ (1965).

21. Liao C., Lee C. T., Liao H., "Statistical analysis of factors affecting
landslides triggered by the 1999 Chi-Chi, Taiwan Earthquake", American
Geophysical Union Meeting, San Francisco (2002).

22. Mahdavifar M. R., Jafari M. K., Zolfaghari M. R., "The attenuation of
arias intensity in Alborz and Central Iran", International Institute of
Earthquake Engineering and Seismology (IIEES) (2007).

23. Arias A., "A measure of Earthquake Intensity In: Seismic Design for
Nuclear Power Plants, Massachusetts Institute of Technology Press",
Cambridge (1970).

24. Wilson R.C., "Relation of Arias Intensity to Magnitude and Distance in
California", US Geological Survey (1993).

25. Bommer J., Rodriguez C., "Earthquake-induced landslides in Central
America", Engineering Geology (2002).

26. McCrink T., Real C., "Evaluation of the Newmark method for mapping
earthquake-induced hazards in the Laurel 7.5' quadrangle, Santa Cruz
County, California”, Final Technical Report for U.S. Geological Survey
(1996).

27. Wang Y., Keefer D. K., Wang Z., "Seismic hazard mapping in Eugene-
Spring field, Oregon"”, Oregon Geology (1998).


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOR: 20.1001.1.22286837.1393.8.3.5.5 ]

WA Sl ¥ 5l oiin Al ibign olidie 420 YYYA

28. Mankelow J., Murphy W., "Using GIS in the probabilistic assessment of
earthquake triggered landslide hazards”, Journal of Earthquake
Engineering (1998).

29. Jibson R. W., Harp E. L., Michael J. M., "A method for producing digital
probabilistic seismic landslide hazard maps”, Engineering Geology
(2000).

30.Jin S., Sader S. A., "Comparison of time series tasseled cap wetness and
the normalized difference moisture index in detecting forest
disturbances”, Remote Sensing of Environment (2005).

31. Crist E. P., Cicone R. C., "A physically-based transformation of thematic
mapper data the TM tasseled cap", IEEE Transactions on Geoscience and
Remote Sensing (1984).

32. Hancox G., Perrin N., Dellow G., "Recent studies of historical
earthquake-induced landsliding, ground damange, and MM intensity in
New Zealand", Bulletin of the New Zealand Society for Earthquake
Engineering (2002).

33. Rodriguez C., Bommer J., Chandler R., "Earthquake-induced landslides:
1980-1997", Soil Dynamics and Earthquake Engineering (1999).

34. Cruden D., Varne, D., "Landslide types and processes"”, in A. Turner and
R. Schuster (Ed.), Landslides: Investigations and Mitigation (1996).

35. Brand E. W., "State-of-the-art report of landslides in Southeast Asian",
4th International Symposium on landslides , Toronto (1984).

36. Ryan Larry., "Creating a Normalized Difference Vegetation Index
(NDVI) image Using Multi Spec"”, The GLOBE Program (1997).


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.3.5.5
https://jeg.khu.ac.ir/article-1-405-fa.html
http://www.tcpdf.org

