[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

AR WA Dl 5 sl ) 5)led oihn dlor ¢ kign lidippe 4,20

4315 3 (bl LGB I Gmo o Siading
5 S GLAGH 3 31 20liaal G Gl s s PV
@ s
OIS sooolsa slKanls e cabld o ganonncs
5 i 5 galital 5 oo o128 334 £ g L sians
Ol edolon sl&aila (g 8L waa
VAT b LT il b

s AS>

550 AU A Sl e bl Gl Sl S e onl e

e ol ote 6l (S de b 05 51 (B0 a5 e el sl Jbe)
S b3 slie el oS s Sisdes Eas b 0T bl 5 i sd s
s oS gy ol 3 el sl bl S ddae gl VYV JL) e e U335 30
oils b amboe ol dd w5 Sy (536 Ghte Slapiom 5550 sdeal TLas3ls L
L ladkie Golde 53 a5 51 B0 G sl et (giludie 30y 6l )
Ssl glrar 0Ll (S 0L 5l elinal 5 Lokt sl folbd sy @l 53 oS A5
(s 835 Sy ean Aol Jals p3Y Sl il cd Vaaal 5 Sl s
L ALS by s als (6ol penl (S Gas il £l ) e &5l )y ol oo b
5 35m e aaii (RS) 55 5l S sleslsale pslas lpn gla oS 5l eslial
Bloler 31 ostizal b aesls cpl ol od Lg)ﬂ@z 0 gy idate 3 owe sladissl
oS15 5 ks e oS Rl 5l eslinal Ly dilodd as0s 5 55 el i oMb
ot SO delie G 5 Sl sl e 35 1 A6 b s
as S el e e 5 51 G20 eslag, e il 5 5SS e R Sl el bsd
aslle a5 51 B0 e sd e et 03 oS e s ool sl el s o

RGP CBU.JL!}J‘G‘J))LJ“SLF’JPJ
Sl wlls gladan s gduag (o3b Ghie W3 31 30 e il ieadST slasly

(GIS) s ar
Fatemi@tmu.ac.ir J s ok 87
V. CAMEL.: A Comprehensive Areal Model of Earthquake induced Landslides

Y. Computing with words Y. Landsat


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

WY ks 5 gy Visloud coihn Al ¢ puntige bl e 4 50 g
dodle

ol el Sl Gbla D3 G S Gl dan g 5 Coner A3, ) sladle o
el ol a3 b aBl ann s GlaysiS s b UL Sl A0 il
L35 5l e b 53 L3 ol 51 (30 Sl ) g S i i 5 bl op 5 R
4o S S s e e WL b s e g8 5 s WOl
Sk o Sege 35 Sl aaals 53 B a8 S s S b Sl gles s ol
Rl il s ey S el (n S S st e U
ol HYs Las,lle 5 4l la baes Ws el 53 o1 03 55 e 5sad ey 31 atas
52 gl (Sla S bl 53 eslsry slaadils 5l ok 53 Llails o 53
S D]l s 5l G20 adtee ool 51 f o b ol s 58 e
Sl SOl S 4 s ssdes |y aeslr AS15 e dasile g 55 esdhe 35 51 b
e s eal sl il gl canl 8 5 c (G ol Jlml bk il
e 5 ods 083305 4 Slepaliel Sllas alad Cor g Lil 5 o 4335 0l 5o a3
s e Sl Sl s

plsil (gadae laiassy 530S 5l 2ol ps a3y 5 AU Gl el e L LU s
A e Ll B 5 O o G task 555 Hs s s el
L] O8AE) TLaS Glaiass & Ol 5535 5l ool 53 edd plnil sl tasy
(Y2 4V) O smr L] 088A) 015 5 O 0] (V48T) " g [£] (Yer ) jaS
a8 s 53 5 181 () T 5 0l AT (T T f (Ssply 5 53805 (V]
S LDV TOYAQ) omy 5 [VTOTAG) i sige (sla o

5 adate Gbadils 5an s Sles ) oS oy BSOS 4 axs Lo Ol S
S B0 Gl p A e ome 53 B S s s s elidines comes SIS0 E 8 e
Glaoly 5ol opl ctlid gl B 5, wen Slagls L3 Of 51 50 Sl 5 435

Wl 1555 (53U el 51 OT L Allie 5 6 S ey« ar b

V. Keefer Y. Jibson Y. Del Gaudio ¢. WasowsKi
°. Pradhan 1. Lee


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

Ve o e\ TVO 35 51 3 Sl 253l e ot sty

isdge) &S 5 YT N ] (JeS) LaS sl sy bl 0T 5 e dlis ol s
Ul e MYVO e 305 51 56 la i w1 eslizad b odiy opl [V] (VYAO

.Jﬁé@%e“w)ﬁ&bjeﬁ

ok puy p Alate Wl 5 g0 s S5y

o 83 gdow oldl her b ga

ols s ol DIY] s \YVO il Ve SO0y 05 Jopes il 55 oS (gladlaie

d‘)jﬂs ‘w}ﬁ 6.3]3‘\ ‘LBJ*S ‘&;«o ¢)La.'\..v ¢OL’L~V2.-)‘ w@;] cd).) A.L.;.’ ‘C)’:":’b k;(ﬁ ‘d‘ﬁ";’
-Jjbw;ﬂj}: ZAJWW)J .JJ)‘))‘J.; (ahéjscjﬁ.w‘ ‘)}’.‘j‘ ‘A.;iL‘:’ cg..JL:J.)j “’\‘.‘i‘ﬁ

(1 JS8) 5505 S YATY O BYAT LUl am sla o e 5 SATYO b EA Ll i (sla

ﬂ}héb}@w@|ﬁ@fﬁp
g5 83 gdoee 53 edls sy, AP Clasis Y
4 5sGes 5 My =61 S5 a slos,) wey DYTIYVO Jlo il Ve Gl 5o
S Yo yg;,i,«;,:sq'\o 98l sy Oyl J:>L» Jhs s Jﬁ;)\ Ol s f,aj.l:S
aS M"LSA QL.L.' LS\")J‘ d}’\s ;Jjbr.ﬁ BE o €l>u‘ Léugf"‘)f’ CM‘K 6[};» C}jxa

5 oadls 13 0w 0LaassT oS bt Oy G L3 o3 imes ShE p S e xS


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

WY ks 5 gy Visloud coihn Al ¢ puntige bl e 4 50 ey

03 e S e 9y Sl 0 3505 Ol el 5 0kedS (Ol Glhes,y ¥ bacand p 5 ke
Sos Jb 5 YAV Jls e w0 glabs 53 5,3} leelKanl slaesls wl
el Sl LS (Glos ) OMS slaesls b oS ol Clygr by Sep s AT
5 VIS s dMMIubis 53) VIIE 0S5 Ol s slisy 53 65 o) s

[\Y‘] k;uw‘ eMJJJIﬂVI+ w"’ﬂ]@"ij}

Sy M CElugm) Coady X
ool e Sl 308 o o geies Jlib bl 55 S0 ST o8 Sl Olou 3T il
S (s glialy 5o e Sl ¥l 53 &S sl Ol o SHL S > A s adkie
b oo e o335 dlaie [VE] S oo e 1) a8 5 30 5 S slae S Ol nl o 2 dled
o L5, o5 JouS 5 (Jun) g o8 = B0 Lo b i 05 S gl
B35dme 53 3 ge oS LS el 53 il s Bl (o) G8) 08 2y = (B
Slr skl iys s 53 (ol Bls g,y slumel 53 a8 ol gl el o 3 LS (s
Ly S 4B S 5 ol s bl B0 Sl edd e ead )y adae ls Ll
33 5l Jeol sl S S e i Jled by L - 30 Sl bl
S nn 5 Jled gy Ghls wodd ool Slialie 5 Sl ol e e

LYo] wleas L&M slael s asad ey Bl Bl 4 e

aalite pwlidope) £
8355 OMew 058 3513 13 OV oS axdy 35 O laaals j3 edd w4l
53 b e ela 1y 0555 s ot G K S das e KIS | e 5 o
Sleassl el 5l ol gl Taas 8 dijls i3 oS caslin b b Sow ale S
Wl Cand 3 Lo L, . OLY) 3 K o5 5 Sl (G g tile cditenn
S Sladly il [VE] AiS e Cnd Ll o35 cpl IS 51 O 058 B 5 s

el ol 03ly OLES \i Jg..ﬁ BE) w}}i ;.}}Jow


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

\iey e TVO 5 51 (20 sla sl o suag

Geology Map of Sarein

48°00°E 48°5'0°E 48°100°E 48°1 |5'0"E
L 1 1

Wi

- Fault (F-F)

s River

Geology 3B100'N:
[7] Alternation of marl and gypsum

I Alternation of red sandstone and marl with intercalations of gypsum s
[ Andesitic basalt, trachy basalt, pyroxen andesite

[ Aternation of tuff, lapilli tuff, tuff breccia

I Brecciated lava, voleanic breccia

B Conglomerate with fresh water limestone, sandstone and tuff
[ Conglomerate with some tuff, volcanic ashes

I Grey gypsiferous marl with sandstone

[ Gypsum

I 1guimbrite

[77] Old terraces and high level piedmont alluyial

I Plain deposits, young alluvium terraces and gravel fans
I Porphyritic andesitic, basalt andesitic lava flows

[ Recent alluyium

[77] Sbalan tephra with mainly vesicular basaltic fragments
B Travertine

[ Tuff, marl and fresh water limestone

I Tuff, marl with intercalations of fresh water limestone, conglomerate
[ conglomerate with some sandstone, marl and fresh water limestone

012 4 6 8

Kilometers T T T 1
48°00°E 48°50°E 48°100°E 48°150'E

V] S bo o K gladely ail Y IS

o9 B3gdme 53 W3 51 LU gl S5m0
2SS b Slgs g s Cabis nd das e Ol ol e Slialis
Lo 81y col pate a3 YO U Y oy adete IS ol ol il (B ol
oy o pb Dl s 051 S8 ol (b slaslsenl ) SR o
S o (PSSl 31 oge 35S 03 ey P 3 S s 5 A
Sy 0> iy Ol plae 035 VU 5 o e Sl Moy (e slaes s

DY Gl g 6585 4 2 T San5 b b s 0Ly S 5o O
Sl G, 6 kS Sy (8 JS0) oKl sy, Jlod (20 5kS 1.0 s O
sl bl e Yors 5 ¥encans 6 e | S-Sl sl ol
o3 S odalin 55 mlaw Gl o5a) 5 a8 gla t i mes Ol Sl D3 ol
o At Hlens Lw gy ol B8 83 gdoes oS ol pl Bas Ol ol e Oldalin .l
\. Mud flow



https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

ATAY Dl 5 5l Vosled cothn Ao ¢ plign ol ey 40 25 \ge

FeVern o i) o pge Siles g0 s Sl gl pse e ool
aJ..iMT;éy e ol Al s Al e wse (3 1) Sl s eJ‘JC) &
U Iy el aniS50 595 A5l e @ wiling;y cal 1) slpe Jiolo b 51 ey &S 55

DYT0 ISK8) sl osls e i (550>

Map of Landslide Concentration

48700 48°S0°E. 48°100"E. 48°150"E.
1

T

38°100"N=4 382100~

Legend e P e ]

S 3 < G |-3ses0mN

K Epicentre * W e f‘ ' w_
o Disrupted Soil Slides and Falls %
© Soil Sumps and Block Slides ” (7/ L W
& / /

4 Lateral Spreading &7 4

[ Downloaded from jeg.khu.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

4 A
= Soil Flows s % //f
38°0'0"Ne //_ el == 38°00°N

—— River

48°00"E

012 4

6

T
48°100°E.

“150'E

N .
Kilometers

O 83gdma 53 b VWVO U305 51 AU sl by SHST, AE ¥ S

S Sk A £
&5t Sy, Jois
[\'\] (Il o & Q»SF .L_g-‘-)

V. Earth block-slide


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

\igo w8 YVO A5 513U sl e o sy

‘53)3“ 6‘;«:}) ed}.‘} ;‘ BLJ
Cady oS8 Ny3) w30
P Gl

595 ool g ok gy p At (gl p 0 43 5S4y SBI slaaY
oS
Gl St 5l &S assls b dboee 35 cJaS (sl ekt 45,8 5wy s,
ey b asslos 5L od sl [VA] el gil) 5 gudsp VI DV] sl o ealial (550
0L Ol lp szl 5 e 3l s oo 0 Lol b aalbs il 05 8+ s
L OT oS s Codad pde nd [ slatens (5300 Oyt oS LS o 0L ks 5 S|
o3l b domlons 255 bl 5 0l 11T il ikie Slosly Slasbons (53105 31 03lizd
DAl el 636 slaae gazs ¢ 54 ool
S dnes KK 4 s WK S Gk Sl Gl sere @56 Slaptere
b slaassame diS o ki yale oy it 4 1) o505 sl
Gl (b8 s ol asgazme SGow e G il Gl e 0L gl Ol e
0P Slassems 4 ade G LS Bl G are S5 B 5 Gl pde CBire i B S
s Bl ol 56 Glaie Sl Glasseme 5 Olgea &S gy ol [Y0] e
IVl 5 Sl 3 3hisl sl Ol 8 0L Sl esbitel 5 Lag 1y Jolias

4 same 4 Sl olle JQZ@VQJ\ slaesls ae gazme 3l Odny Oy suots iy pl (o]

Y. Computing with words(CW) Y. IF-THEN v. Initial Data Set(IDS)


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

WY ks 5 gy Visloud coihn Al ¢ puntige bl e 4 50 et

33 RS e Sl oS ol L Sble IS8 4 e L s sbaesls a5 gera
Dot Lao3ls L amlons J2gy 51 eslinal s55e 55 cnl 3 el el sl Aol
] sl
(SleMbl 5508) oS cds L oDl -
ol (A8 5 s 5o wusa Gt ol Dskea S8 el Bk -
Sl bl

IV ]l ot 03550 Lae3ls b alons 55, Jes 5 g5 o SIS s

adyl slasals a8 pasme Laajly b alow e Saaals 4bgume
(1IDS) (CW) (TDS)
Iy oy pets RERP IR D) gt
A o iy A .
oy ] $2000 3 i =% P

[YV] Lesls b sl 55, Jos b9 ﬁ,,ﬁl AU
Sl Gl aS (g55,5 laesls desamme 355 o sdalin V":w)ﬁ‘ ol aSots
23 S5 Vgl b 5 Sl Ol Sy pon edd e sla paie Ao gars
J.“Jou“ Lhoj‘} Lo wl;;» U:j) )‘ aalaa L o el ol anlaid Lﬁaj‘j l; wl;;» uj“ﬁ)
Al Sl el e sl el Sl el e o s el ke
: : : £ e T r .

ooty Bdome e Solg 5 Sl Tl Dol S 5 S350 Sl S 2
[\J\] Laa)"\} Lv wl;;» RGIUON P B 43‘)\ f}f} LgLAoJ\.) A4S sl )2 N 9 v_:l.w.:\ QL)
2l sladeie lide 5o 5 5l AU et s Sl (gladde D80 sl o)

Shas,le p‘y@bwlduq’ﬁ&})w\éJ,ﬁ)G@dlﬁ.J&Sw
S el sl a5 auls (g5l geal 5590 53 WS Al als (gl geal )
ol 0313 OLES TYYIOV oY) 00K 5 T3U la rags ool ol b d35
£ L Sin sl Byl il S 3 me Mty (] sanl Ol e Lol &S (g paze

LY ol el 423051888 L s 0t o 55 51 U sla i il e

V. Terminal Data Set (TDS) Y. Constraint explicitation
Y. Constraint propagation ¥. Constraint retranslation °. Liaoetal.


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

\iey o e\ TVO 35 51 3 Sl 253l e ot sty

&L“J‘Jv- QL@W‘ MLAL«: )‘J_‘?‘rj ‘}Q:D;A )) b-)b«.i J"’)J’ :L;.]Qw 6‘J.» L;pr‘
s e a3 " s ST S smes Sl eslisd L (el sl o SOD) (Arc GIS)
(Va JSi) ol ol 4 (DEM) olis |

g5 Sl b 25 d5 ol glollas G e Wil ond b Py oas Y

St odd el NV (Ve V) a8 5 5hle pulal sl sl Sl g s o
5 MVHE 1 585" VI G 58550 ol sdd asle 306 Sldie an
A3l o glalmlas G (VIS 58550 Slade o 508 "X 51 585"
el S Glagegr e e i) ey ol s slas, gl oY
£33 dnws 3l sl p oY W5 s glatnlas G oxe (VI 5 58,50 o 2
] (élﬁ-c_ﬁdh&\iﬁ-) s 558 e £ 3~ sy (odisr o 533))
st gl Y W s glelalas Gome (X510 58,50 ke o 5VL
L O SK8) JoS Ol ooy Lo Slssed 53 polie ol ol W PR

nt

WL 5 58550 e V51 58550 68 A" oo 5 l-Saw
Ll 305 cond Sl &Y g sl Ll all (X 51 58,50 " s
;.}a.objé\.‘)) ‘;!yls(_;&:’j(MW) 6)}[.‘2.&5/ 6@)‘]; ‘;5;‘ 9 Solaises )\ ealae!
ok 28 [YE]Y Aoy 5l ealitl b g 5 drolons | ol )T Sokiion 425 [YY] )
Sl ol wbw (MMI) [y C}Lﬁ\ u)lsja SN W duL:E.A J"L"" 2 Ajjb

(Vb 1£2)

log la=-3.880+0.810M —log R—0.002R

M

R cd)jt.Ség)ﬁM c(m/SZ) @UJ}JNJJJJAWJJ wlﬁ)TC)u\JJ IaA.]a_.;b w‘)éc\s
Gl Sy 51 Sn e Aol DR=ATA Aol 514 e skS o o S 43lS Al

Sy o Jol (Sl o kS v o 5 Gas h 5 e kS o 0 S e 55 Sl adlais

Log(l,)=0.527 1,,,, - 3.816

Q)

V. Curvature Y. Digital Elevation Model Y. Very strong
¥. Severe 8. Violent 7. Arias Intensity


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

WY ks 5 gy Visloud coihn Al ¢ puntige bl e 4 50 VA

S Iy 5 (M5 4l jdoms o cm ol I daly ol 53 oS
RGO PN W+ C)L.a\ S

(VAAE) S 51 a8 S 0 oDl b p S osilma s 1 S i o ¥
G SIS o3ls &Y gl il ok iy [YO] (Teve) T80, 5 s s
sl g e YT ol jlide b el pG Skl Y G (Sb ) e
31550 A0 Gla b smimes ©lp (SosnS Ges (p Sl Glbie opl ] el
Sl S 55 mhae Gee 035 (55 AP sl lde 53 [T ol
IYATIYVT Y ol el 5 Jslie (s ol 305 51 30 (sla b5t e s3led ke
[va]

wals gl (Ko g 550 8l S el 038 as (VAAE) i tatls gyl 8
Sl iy 5 g (S e O ABL 2o V00 (gulas b 585 L
U o8y Je Oles wals gLyl Y Lol ity Sl &Y ol 4 oS
ool s Vi ey ulde s wibie B S5 5 A58 (g5, 5l S ol (DEM)
V€ SK8) el

Syl ol ey bl 03 e St L K Gme Y @las gy 0
sl oslinal [VE] Jusyl ol agy VA evern alidipe; 28 5l oY ool g
K& w ¢l adaie bl 408 gile 58, 5l day &S Oy s Lol
A ) el ot Sos S 5l S 5 St Al

bl osdl iy il g1l 5550 53 35 50 DBl SasOlis sk iaagb, A
4 das o 0L ize ool o) s oo L Sb asby Slgme 4 a5
x5 bl ol LAl gho 3 4 B Y Gos 4 ol oS 5 a5 5550 BY
rl o3 s eslial Sledbl ol (Sl slaess mb St osb; Sepla

Wfdbﬁ)b@jbjd‘ﬂﬁ u_ﬁj’.&d&ﬁw\b%yw‘Q)yaum.byfh;:bu

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

\. Bommer Y. Rodriguez


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

111€4 i TVO 5 5 36 Gl a5l et sduaigs

ald )l 0l g by 0l Lol ey Sl eslinad b s
o L (Y&pjs 50,8 0sbe L) £ WL sl eslanad U iy 63 5de gl [V0]
Cod 02 4 PC S 55 1530 5 s 53 ¥ el 5 (ks a3 00l L)

(Ab Js2)

_ NIR(4)-SWIR (5)

NDMI =
NIR (4) +SWIR (5)

A g5 e Glr pY et Lsls Bl 4 by e Sleblicad Ayl5

e 6o 3l Lsls Gome G ey &Y 55l e Ol o Ll e b
IS0 Wl sty "ol ) ST Il 5 ame s (DEM) eli)) o 3,
(AC

Olend 5 lal 5 ey seslie 83, Sl &Y () 85,) ey seolae 33,

odias S35 slse oS Dlaseia syse 55 [£] (Yorr) S 5 poe Oledbl
EIPC PR R e SIS T E Y FEA AVE R S PR TS I FR
RGO s WA PO By R 2 I WESS B VA O SO U SU0S i S | PR S B 0
YooV) iS5 5hle bl 5 wbidwy A28 (gile 058 5l das S o g s
eslial iy Ay o 53 el 53 e sbaeST 3 S IVYT N (e
S50 o1 S YTV (T 08 Y 0V) LS 5 5hle oS Sls cpl bk
S5m0 sl ey Gl > s e S eslizal W35 51 b
sy oS Cllas ol 4 sbaad b GRagsy dasdee 3 eslsgs di 5l U
omd B3 Sl P 83 5o D3 datene D me i S 53 AN e

.(aa Ji:) ol ol oslanal ba 5 5a) ey daa
sl 5 Albtag, 5l akols Sledlbl LY ( esgte L Sl tesls g ailag, ) Aol
Gl p A0) wals (oS 3 5o (S5 Jelss BUI g e
(3l Al gy (Sasalad 51 56 &als d 51 il b o2l 0L b aals Sy

el o e poslr p il g 5l auls Aol ascin jsba o ) [TV ] 553 o

Y. Normalized Difference Moisture Index Y. Near-infrared
Y. Short wave length infrared ¥. Geomatica o, Arc GIS

)


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

WY ks 5 gy Visloud coihn Al ¢ puntige bl e 4 50 \oe

PP b SO S el s wlbtag, Sl Aol 03 S e Sl G ol Lo
Glaalssg,y 5 Weslr b e aS V/00 v ey Llde 3 (gl paids Olojle 31 4 S
s Sl w1 ST I3l dae 5 el SRa s 3o 3 !
5ty a o Bl b s siten " e ol S e el b
(D S8) ol s |l (el 5 Wil )) ot Rbsle o 5o
o plgl o A iy U s s grml SOl Al s )
S S pends 50 laged a3 Sl 5 35 51 A6 e
A ks sy (S Gl id 5 bt Camla L5l sl [YY] (184Y)
Copons &S wikie S alS il (S5 a ol G el WY ol o pgie
ALE s e G me SIS sl Y [V ] 55l s e Ol adkes 3 shs s
g A it el s ol Lasls 1 eslinad b s ooy adlaie 5o
KL s o3 L) F WL Sl eslinal L Slllas e does 81 2l pl ol 0l
old g PCL a0 5 Jlole 3 Jases 55 & dlasly 5 (S35 303 Ossle L) £

(AC JS8) YY) e
vi — NIR(4)~RED(3)
 NIR(4) + RED(3)

(¢)

oo PO e 55 5 ol sl r ST lamn 55 Slodbl slaaY ol g 51 any

e by 5l B e md e oS15 s ket Ol Al 5 sdoaig Gl o5
3y n o3lia VYTV T S i3

JoS5 B 3 ealinal b oo N YVO W5 51 (B0 gla s ey st

u:..a‘gﬁ 03 9does 3

Srusy 3 e Sl io & (e e (Shueen S psgie 4 i) Sudig 83l

S GAS S sk g S0 e 4 Caale A il b i Gl

o3V S e 3 lasls Gla i Sl e (sduaig 5 B e Ol A0 sl ke

‘. RASTER Y. Euclidean distance
Y. Normalized Difference Vegetation Index ¥. Red light 8, Zonation


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

o T (i B0 € (0) fm3 ar(mq Fof o ((md BOL ey
ol ol o 255 ardy () or2 (i “Fq & Ol ok ST R EQD VL (T9=MIN) (T o
XA Tva® o K cjeg €06 ey oo LK q by ooy L0 E19) 90 € sof () 9ot S cprv(mq

e TVO 5 51 (20 sla sl o suag

AT

00T _:E-
0F 4B - peoy —— ] r J— 160U U3tH - peoy —— o
2 T
(omen)) yinoyueun, 4y 7] Y T 5 s —— (ssapp) wdppdorg 1) [ $ 09 b Tl

ey

20018

waues Jo de o)

B Jo dejy TR

ETE

[ 0T-2T-5202 uo JrgenyyBel wouy pspeojumo( ]

[eVT226ET 2£898222 T TOOT 0Z :HOA |


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

VoY

QY Ol 5 Sl Vislod pibn o ¢ puntign ol oy oy 55

(T Kol e oD erdy

e R T € mq O e R Ay () (FER (T o e Caf B0 € () O
aﬁ<.§ﬁﬂ e R see 606 ey o AEg & ey S0 D qF e nﬂWJ)A.mv &-U ,@Jw (mq &

pos ||

yooy [ reoy — SiRwopry
.
iy G AL

N = B¢

N3t

st L4 UH A—wv EV )

Y o

b%@h@%@%b
PEPIFSF&E
EE [ [ .

(%) 2amysiopy

peoy —

fp

) s Jo deyg yioyadofg

[ 0T-2T-G20g uo JrdenyyBel wouy pepeojumoq ]

[eVT226ET 2£898222 T TOOT 0Z :HOA |


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

e TVO 5 51 (20 sla sl o suag

VoY

(£1<7 o maeers €< b0 Lo d) € (9) Bl e (mq Fof oo {59 B0 Kl ey
9 flera® (e & e S () (@ Fof e mfen o oy () ae (€ g (€ Frare £ Ao
aﬁf. M.ﬂ.vﬁmJ S%\«.J ?....v |9 £C6es j.lpv brast c\,..m;&. v 4] o~ 0D ,..N.mJ bﬁ.\n nﬂhi) (e) qz...nvﬁmJ Ceo CoiDs 3\«.] X s

4 X &o & aeé n/ \ no .%/‘%J%%%r%.%/a
E T T . T ESEE S
_ FETEESES

SSe[)punoss) SiajBuofry ]
proy —— .
8 9 ¥ 210

ia] .

g o dr spovy pav sty sy namsg

[ 0T-2T-5202 uo JrgenyyBel wouy pspeojumo( ] [eVT226ET 2£898222 T TOOT 0Z :HOA |


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

ATAY Dl 5 5l Vosled cothn Ao ¢ plign ol ey 40 25 \o¢

DYTINT JoS sy 51 a5y 5 S la Ssad ey st gduag ¢l dlie ol 5o
S s s ¢lsl “oa ludae Gl p 1) el Ol oS Lol sl eslinal [VV]
w2l plilar Sledbl slacian 5 (50 Gl slaptucns Sl eslinad b W3l 51 S0
Sy sy s st éuuf‘}’d&:ﬂitfh\tﬁ?“l%htjfjk’;g}‘s‘ﬂbtjbﬁ LS e
J..SL;:A LSJL%JJ.A el 0 J,Sb\ J}J}- BE
okd oslazul (3l 51 S0 B5a e e s Cy| Ghsarb N J g
(VAAE) A4S alal oS Jua b

45 gooea B3 R

S S G 5 i

I LT

Lo 5 b0 @S Sb gla i34

S S s Ssbsla i (S 2 5 Sk b

I e S saol

() sl o S0 ool (isw 3 51 (Yo 0Q Yo eV) iS5 5kl (oslening Joke

0Pl SHb i S e 52l S plS el e (0 (Jesily) Ol i
s L i) e 61l 51 g 35 OIS Jsl i Liles |25 oI 31 g5
A Sl el Ol e b Ol 5 gy Sl 5o b i (pl o s 2 azeD 55 AS s
Al (510 by pe (slaesls 5 add i gre LT ABL 4n3l sy g8 OISl 45
‘.ujlz@3)Q&\s&ubbé\ﬂ‘#uﬁg};.;ﬁwjﬁ;ﬂ,\x{db'._z@)la;'-)ui‘
Jrlr ol 2t Gt kS a3 AR e 61T o (See ST
338 o plol (6506 bt gazes SWSTL Jlx A 5 a5 O i 0 4 Je
ot Pl S Gee W3 Sl (lsmal Jold Sedbl Y s Ol i

(VW JS2) Lo 80 2555 g Olgsas ol Jldde 5 (usb ) (dlas o


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

Vo0 o e\ TVO 35 51 3 Sl 253l e ot sty

B yadld isa Qi ) £ 88
A3 )
g (150)
) 03 @l <
=<l 0jdcsd <
88 el o8] ol s 8 LAY 1
ey I
sy
=<glojpcad £
2885 A8l 2L i
S g 5 Ssk
ESIETY)
=<gloj i S
A28 A8l ol el
3393 e e

Lesls b 2 Slaged N K3
e e o
wm);hw c(JoS slag, Ol A sl 2

V] pexls Sl S

['Y]

Adala gliad)

3 3 150 4

Alala gl )\

S
Chasg sl
b o5 ol 585 O &Y U5l &Y 33,5 o 505 &V 35 ot o) A e s

S i e Bl sl s Ol pds 0S8 ey sl el XS 3 5Ll
sl 534S Kus Y s 555 oS ot ol s ledis 55 00 sl
by (Fawd ldie (V (e 835) ooy (Raslie 35, () 31 ke Wig) o JSa o
il 51 a o e ol 3 i s (U alS 2ty (0 Sy some 5l dbols (8
seor Sl s (Sobul Cosles (s g0 0 Al sba s
S T TR O RTE
S1s o8 ol o i Jals sl o 3133 8 (oo JoSE5 S 53 5l 555 (i
De 5 (e i) e Caslie Jole g5 dces Skl ol 53 ulld 28
SN Ao gl 51 A Sl XS e DA e ol s elses ol
o ol 02 sy (S S5 s SB i (S Sk (S i
DGl &Y b (S o Jin Ol i) (ol 51 (o5 58 Ol 8158 o 13
£ o oS A aw e L (Gl Dl 5 ey o) &Y 0 Sl atdls s
Rl e e nl s st e 2l SOkl Conle L5 Gl A
Gl bt 5 ol chugie (oS (oS ) Conles 2 51 (S edd o5 0l 8 el

C)’\w\glﬁc.xj)\béjjrsui&éﬁ;ﬁxumu&«Jgi&}fﬁ.:)ﬁidﬁn\;c@;


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

WY ks 5 gy Visloud coihn Al ¢ puntige bl e 4 50 Vo1

o oels 88 s (sl ke s5ml S Lo it ol 03 S o s 3,15 el
b b o3Y byt (5135 oy 5 5 axdls aties SalS b sdias Il A6 oS
St 3l akols Y 55 (gt 4 ol st 51 0) L ol b VL a0
D3 Rl 53 elsen (edas RS 28 L) (alS iy s (s Bl 14 L)
WS (S a5 5 b an) 8 bR gl Ol e sl LS e
WY (S g ol 5 S Sloag 5 S S sl s b
Aeles ) st o 33,8 o a0ls ale e cal s (s 1B B L) cab
A e A s lesa sl ale SOk sl 65, 1) Wi OIS
s e ot s A g oS (SIS polie Slas 83 pdome (5 S iy b 2,8
A Gl el eas Gasia b JT B TS AT o slie b e 5 ol
Sl 3l Sl San DS S led 5w n5 onl 53 el Dglite 2 ones g
e esls OLE VY ISCE s 4SOk (VY ISE) 550 e 45 5 a5 )5 ks 5 Ssled
s o e S (g 2 4S) (2l el I S 5 A
M S Gillae (1) JS08) el 0 20 58 2 53 (5 53800e5 0515 51 525512 o5 5
5 A Slp (st oS Uslae 4 53 5) oS15 slie (S 33 5d0ms oS ol O g &5

el Dglite il e

WA oaliS yaks A5
'y AR O

G 3 G %

i) g

3303 359 ad ol S)
Ssagas Ly i cud )
EPRIEE PR FES AL S JCv)

3303 a5 338 Gl )
a0 oladl (398" sk Ayl
[T & U]

AL 9 A cOa
PLIW S FY

(0-100Ls/Km?)

B g

TSP

A Silia) Gt )

A @l g5
#8159 oL Caatseostadl (5 i
Canalie g (ARCGATA a3
RIS L TR Iwegy i}

AL G gl
2813 oL Caaltastadl (3 54"
Sl 5 ARG (e

Al cad

(0-1Ls/Km?)

3 Soh A
iy
(0-10Ls/Km?)

(0-10Ls/Km?)

Py Ea PN
(0-10Ls/Km?)

PRI g S
(0-100Ls/Km?) Laosls @L;j" )‘b".q.; AR JSJ'

(oS i (S15 ke iy 8l
Ly oMb gy, e
..\5“95 g..;jj M@;j'» c(aJ.'JS

Y] 0]


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

RfallStatic

\lov o e\ TVO 35 51 3 Sl 253l e ot sty

S
s o s oF s prgpey oS s o s i Py
e oS S5 S 5 R Looye
RENPLY
o o5 s o5 o o5 IR
-5 5 [ e S s
2k ke
S S =Y = = ¥ S
R e [

ai; ez h

Y]] Ko slacrogs sl slo) ) s il 8 S o VY IS
JoS Fasn glueg mls w4 e

Arc ol gl > ST o5 3 shailaie Jlo O 03580 walp sken faS

JoS slasasss 31 S a sl o3 Dbl S Sl [N el ok (5 3lassly, GIS™
IS 4 S ladsls 51 p olis GIS 5o el i slamls (s S ol 5
ol o S e Jate oS w6355 Gla sk den 0lie 5008 anle | (6 5
g5 O R b SO S ey S a0 polie ) Glesgeme JuS
Gillas oS15 glaesl (VY JSE) sl 03 S il el W3l S5l S0 la o sad ey il
Lies JoS 53 Copie ol sl Je" LS Mgt Mt s Lt sl b
s GBS S SMa s edalie VT IS s SOl (VY JS2)
e s Glaw e s edd pate oSS L A s 2 S
S Ssk s i e oS! WS s B Sl e sl oS
Rl S Ssk s S e p e Sl 03 s el 00 S e
SR C U E RGN YR L W PRy N W ' S S GNV 1| LR SO e A ) G RGN P R @) s
s S DLG OFVe JL) W3l slsg, 0o 4 bsye kY (gl pale s las 0355

Lgbhu] Gk_w J_:,:x.’:' 4 J.>w e \YVo ‘UJJ) ‘J.») el ol ealeial YYVA JL.N oY

y. Landsat


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

WY ks 5 gy Visloud coihn Al ¢ puntige bl e 4 50 VoA

e Sepl 5 8 a3 b s el ol s $35dome 53 Sugb e wdall s el
rl bl Lol s e w5 (S S5k 5 (22 gt A g sl sk
4 e e 35 AL il LIS e SRS Sl Es cnl Gl Sesnl e
Slagis sl JoS & S IVl sais S E5800ms 8 g S
Seot (N 5 s Sk sl sl Ol edd c) iU (s
b by 8 e dlea il o3 S L) e (SIS AE Asdse g8 onl Gl s e S
Sl bl (Sl ol a3 1 (S o 5 (Ko G L M5 oS1S
glalalis Bl Sl @ s by Sl oo asls (S 5 b, O3 Ses
Bagdmn 53 5 el a3 YO JoS s S i oy sl oY e sl (51)
slag)lseal 5 bics o bl ST g conl pate a3 YO LY oy adbee IS ol Ry
3N sy (S i slag OGl cpl o by clipls 4 s 0 5 508 ol (b g0
et ) o Bl sl andls OISl s 1S S ety (sl ek S5 s 31
Al e F ol s 53 st 3 oS Lt ol st e sk gl
53 A Glos ) ol S 5 cl d3) ol (S ege slag, 025 SRae 8l
Ja 51 508 Sl cpl el IS e edd ol ulite 3 VI s e 63 500oms
ol 2 b oS 3 (S o 335 sl (MMIIX) o5Y (556) Slatalas

S 3y s 83 gdoee 5 ‘;\M&@ J‘:'C) Ol

SV eslimal b oo eV ¥VO W5 51 30 gla B as g huagy
Aste o)
VT OYAO) o sdge sy Sl eslinad b aljls 51 50 gla Sl s ot (sibargy > 0
SOL LSS 5l 03l Sledbl (SOl S5 Jsl i ol ool iy 4 s

W: L;L&J?‘j Lia g_,.:w [GSVL W su“}b i Lg)‘.blr.a LS L \Js:J‘ aesls L};LQKL\


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

Vo4 e TVO 5 51 (20 sla sl o suag

. [ City” Landstide Concentration ® Landslide Landstide Concentration
o — — [ =] ——— o Town [
Kilometers a
3 S Kilometers —Rewd P
o Bl

J20) o8 e \YVO 435 (gl 0 arlows 315 51 S0 sla B5a i Sl oS5 Y IS
ool e® S5 a8 5 iy ok ot slepSt (8) My =61
() (o 31 kil L S5 255 2 5 (5ol ot ot i slagS15 (b) o Jas
$lapS1s (d) (oS 5 oslil b (Row (25 2 5 (S 5 edd uhe slapS1 5
olog, G ARG ps Gbenls  JoS Sl esliial b m e (S GOk 2 0dd Sy

e syl e VYVO A3 51 3L

G S 3 s b Sl aS ol baansls 5 Lasey gl ladsly ol icodl ol ags

bt gladsls A88 (3llen (505 b dny A a3 [V] S 0 i me 030 52
o 5 el i el laals dly s LI e lldey L8
el s () s e 055 5 (C) (Stieir (0) L1 Sl s Sl
5 Cshy REE L b Sty REE 3ls s el 0l Sl il s e

A=l et Bly S 5 ok e S B sl el (gSlles (655 ot sl


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

WY ks 5 gy Visloud coihn Al ¢ puntige bl e 4 50 e

At ol s [V (0 daly) (Sl oIk o b e [V] 258 2l Sl glals
ol o e [T (il Al

’

c +tanqo'_myw tan ¢’

FS = -
Hsina tana yltana

[V1(0)

‘slfwu)jy‘w;@jl)a‘;yufmc‘J:}ad&k.p\iw\)éjﬁﬁ
;.3)_5&;.4\5;..’5gL..w..'smjoﬁwﬁ)j%ﬁbwwwtggiwﬁ)jij

Loled o CLMZ\ aS
& =(F -Dgsina ] (V)

B3 o s e M8 Ol 9SSkl 5l s Fs sl okt ag Of s oS

el

(My) 55518 855 bols a8 ledbl ol sl 35 Sledbl £33 o
osls 13 bl et s T me LB s ol W5 S e oWlan 5 e 5 Uk
D el o

Loarg boable ol 45 S el wlble Ay oS (enlaosls 5T P i
SU s e b Spgon A5 Bl Sl Lol Se 5 S e, Sl
s Slbl oSl bl 4 ol 5 alos 53 505, B 15 (R) LT Aol o Sledbl
W3 S e 3OS plad ol dlons gl G nl 53) LS o ol plad b
Sheslizal b ey 8o o s [V (ol o 438 a5 5 330 plas Ol ey 2 kS YO plas
23 S 4 bl Slies LB 5 el 0L 2 6l (1) el s Vi,
NG

Al Sl abals A daly 5 g ot 5 bl s Sl eslizal b e
Pl g s dlaml & el 5 eslizad bl 53 D] ol sdss S il 0550k
B3 5doee (5l 35 5 B0 Gla il el Sl ey BB 5 abme 0L 8
Soged (VS8 sl 0l g Ao s (VA0 S sdee gy bl p s

el sl esls QLA VO S s VT (VYAG) S sdee s ol a8 wlolas

y. Coordinate y. Text file


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

V) o e\ TVO 35 51 3 Sl 253l e ot sty

wooe asoE - 10vE wsvE

@ Actual Earthquake Induced Landslides

Road
Fault
0 2 4 6 8 . Tow
mn wemw mmmm Kilometers PF
B— |
N o ) o - N » o QJ S S
PSP 8 S W AP A S D
“’)w‘ AR

(VYAO) Jis shge oy 5l oalitenl b &l 51 50 (sla by slag; Jleio! A28 N ¢ I3
Aid Jaas )l o VYV W3l 51 50 Bl sl B 5d ey 8 slae pls V]
logl, =-3.880+0.810M —logR —0.002R £0.460P RNRCD)
logD,, =1087 logl , —7.176 loger, +1398+0.397 MK

e ol Dy e Sl e s [V Sl s bl Dy alaly ol s &S

P(f)= 0.274[1— exp(~0.052D % )J @)


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

WY ks 5 gy Visloud coihn Al ¢ puntige bl e 4 50 "y

Fatle cwm p SHlgs olralr Dy 254 sladsbe ol P(F) daly opl 5o S

e

e
(gpudoains

(s29a8 (518 pudia 5 )

el i ¥

sd 4 Blle L > lsge N0 K3
[N OYAO) o stgs Ao sy

aslipp;
i gla skl

(\YAO) joguge gy b JoS g, dmalis
Sllail & Bl ol o Adlaie 53 JoS (i) Lol agd g 428 L3l sl
laadds 3 Sl et adlae il 5l AU e ST AR L ey 08
VI DYT N T JoS oy S eslinad b st 385 518U sla 5 53ipes o515
S sl i) S Sb gla i s s 6l JaS s e sdaline (VY S5)
s A osbe s ol 008 cagptn b e B ST (S (S s
At Wl (S i Sk s S (S la i s b
e e e (55 e ! (S5 L BB (555 Biae e e AYVO A5
s SOl 5 ales S o i 178" o815 s (S a0l 2 sl S
o Llodd e psaomes oS (S1 5L blE nes (555 p ce e VTVO U35 51 G
Sl gla a3 s JolS BLLSI 51 (S 4 S s L5l S OIS e s le
Loeds g oy 5l B0 e tpalinns S oS5 Gl b e a3 03l
el JoST S
ooy shesladd b e LAYV A5 51 S0 gla sl e S x| &id s
B8l S s e 5550 S e 4 558 e 0 dalln (VE IS V] OVTAO) 4y 50

31U e 2o ezl 508 L BB (555 2 Bokas o 1TVO 305 51 20

Y. Newmark Displacement


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

iy i TVO 5 5 36 Gl a5l et sduaigs

2o e WYYO W35 5l 0 i) pes SO Lais 5 Lleds glate (Ve =70 )) W5
a0l g5 oo Calgi s nl p b el o Gata Y = 0¥ o Jleasl b B (g3,
WVO s 5l sl sl a3 DVIDYT N ] oS 55 Jas a5 23 8

Ll VTOYAG) s sdge s 51 e S 4 (o8

S ot 5 Lo

S Ay win Ol ol Gbagiass sl 5l aes w4 Kop S
ol GG 5 0l o gmme Ol ool Oliren Lis 55 (e cpl 0,08 e W5 51 30
5 Wl Sl s le Slaslpl e S s 5y R 2 S Sl
S SRl o slaslpl 3008 da s cilel bt 5 a4 b e glaslsile
pole 5o (3655 5 as aaSl (56 Glaas gaze Lile) 5L Jseme sba )
alagal b Ko wlis psle il [ oo cpl A S e Olaies sldad (153l 5 e
NG

S e sbaesls L oS Laahl PN S sy i ala s, YooV JL
INT 2,8 e S 0 e 1) biaalad pts 5 ol Ol

Bagdome 3 (Shw SHb s G i slp, pdew ax g b Gads ol o
sy S0k « DWVI YT I oS S5l 5l Joobs mls 5 DF] edd o
Sl i 250 02 JoS Sray o5 S35 S UlS e el H S Sla a3 s
JoS Eom LB sba ol anils (S e i 4 Sl (S 28 Jes S
SN AT g (Sla 3 s, Sl dates 1) odd gy 85 5des ) SorsS S
(S5 Sl el ) Candls 53 Ao Sl s nl (G 03 il 00 S Gy
IS sy o cins dbl b Sl 03 S St Bl A 5l s | b g e slasU

Sl e cans bla b,y s [VY]


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

WY ks 5 gy Visloud coihn Al ¢ puntige bl e 4 50 g

gatie Gl oot Bl i b S S gl i 5 S slages -

g e
S sl g Sl e (s 5 St o5 ) S Gl b izS -

b5 L s JaS iy st 53 et 5L ss5e OF cpnd gl ledbl 5 Laesls

DY) ol ol

GAeS 5 5l Ao Aged 53 sdd ) p B2l 53 & Sl e 4 g
G5 3 g ol e DIVIDYTDN T oS Sl e Js5 ol 035 &5 il
ol 4231 3 gy aeglie Ol S ol 1) (S5 L

S Culox S Gasis VT OYAO) Sosdge Sas b JoS hss 020 dglls (piores
b L 53, 2 Bas oo WYV il 51 30 Gl 353800005 oS s 5l eslinal L
s [VJOYAG) Jasdge Josy 5o Js Lot Gdae "l e sl o i oS\
et (305 b B (555 Bee oo VYV W35 51 30 Sl i e s 350
ok Gae (e =0 V) 5 50 20 5 Sl

gslie & by e sy Jlaal & DIOTAG) Jhsdge Josy selBL 5 oS 235 s
53l [PV VAR U5l 5 San Slrs 51 ol @ 5 C) (SSS 55 reslie sla el
Al o s s Gla s Giib S SO 55 meslie la bl pslie Sl !
Olgl 2 Cnlad ple Lol jor b e s 5 ol Sl (90 B Jhgy ol S35l o Ly
slab e bl ol s Shee L] 049A) 013 5 O ool i ed
5355 el a el SIS ke sl e gla iy Ssbar el b
Sols g5 s &

S IVIDYTINT oS fss 58 Jos &8 S35 it U155 0 <olg 55 0l 2 b
(YAO) i sdge oo 3l i olots o e VYVO 5 51 (AU o B8 ey
el [V]


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

Ve o e\ TVO 35 51 3 Sl 253l e ot sty

@b.o
o2 i B sl im ) Sy S e ol b 5 kel olis) e Sisdes )
5 bl Mol o8 ey by (RIS SundsS S Lok S
OYAY) 55 wkige

2. Monday J. L., "Building back better: Creating a sustainable community
after a disaster”, Natural hazards informer, Natural Hazards Center
(2002).

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

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

5. 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).

6. 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).

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

8. 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/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

WY ks 5 gy Visloud coihn Al ¢ puntige bl e 4 50 "\

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

S50 wlbobl Ll oo S I AU sla s e h Jlaim] e cp g s N

OYAR) O, wsike o 5 oS carly sk SUSTES pclign oS orlid

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

12. Miles S. B., Keefer D. K., "Evaluation of CAMEL-comprehensive areal
model of earthquake-induced landslides", Engineering Geology (2009°).
e NIVO Ll Vo 0 Glodis 518 o plblb ails R I

COYV) Sl 5 S Olidos S e (Lo tl cosis)
5 bbb Ol L Loyl I/ eveee Wl e 42D "CJ“E’ SV PR TN ER T
AOYVE) 5328 das L]
ObasS wy M cp Sladlg, e a 0 b ap 55 e S5 W5 Ol b esli el 0
OYV) W35 dige 5 oelidd 5 Madlopmins go . sl OldS VO /1K) 0 s ey
Sla e 5 Lo iii] pa (i lez 5155 538 gla gl Sl e K Olesle 1
Lo K Olosl gwige lallas o3 (ool o 11VO W35 I 2l (sl 254 pns s
OYV) a8 gols sl &l
17.Miles S. B., Keefer D. K., "Toward a Comprehensive Areal Model of
Earthquake-Induced Landslides", Natural Hazards Center (2009%).
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 sets. Information and Control (1965).


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

v or e TVO A5 51 B Sl el (sekveiy

20.Berkan R., Trubatch S., "Fuzzy Systems Design Principles:Building
Fuzzy IF-THEN Rule Bases", New York: IEEE Press (1997).

21.Zadeh L. A., "Fuzzy logic equals computing with words", IEEE Transact-
ions on Fuzzy Systems (1996).

22.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).

23.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).

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.

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.

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

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).


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.22286837.1392.7.1.4.3 ]

WY ks 5 gy Visloud coihn Al ¢ puntige bl e 4 50 VA

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

32.Keefer D. K., "The susceptibility of rock slopes to earthquake-induced
failure", Association of Engineering Geologists Bulletin (1993).

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

Tl ol sy Ol 05 st e B sliaigy sleial L L) sl s mlo e T

(\YA0) b

35.Miles S. B.," Participatory model assessment of earthquake-induced
landslide hazard models s"Natural Hazards Center (2010).

36. Newmark N. M., "Effect of Earthquakes on Dams and Embankments",
Geotechnique (1965).

37.Hoek E., Brown E. T., "Empirical strength criterion for rock masses",

Geotechnical. Engineering (1980).


https://dor.isc.ac/dor/20.1001.1.22286837.1392.7.1.4.3
https://jeg.khu.ac.ir/article-1-389-fa.html
http://www.tcpdf.org

