WAL 5l [ p g 5 olowty oslad [ oassler o/ S 5 O ple nnb mlio 5 (55,0058 0 5 pole alons

S9 b pdul oj g 55 A ) EP9 4 Comles 438 4
WQW;J JAAJ.‘ eb‘.&.:.w‘le

v, *, 4 . .
u"\“?l“'rfdsﬁ og;\f&‘;\hﬁcﬁk"syyeﬁ)ew

OYANYNG L 50 sl \YAMAY 0 1dl s 5 00)

S

S 55 bl Jlows gy 31 ag)l el 5 25 ey s sunaig 4K 4 5 ledde sk 4 ol Gdes o
3 A g Kl g eiis Ol s 4 b5 Al A0 Juld ailaie gla 3R ey GRS A2 Tl el 0l 03Ukl 6 jite N S
adlie 5L B33 ns g5 0 S Jolo 63 238 Glai 3 e s pke ol 4 A0 4 o sde g gl 4 K e
‘eé\_? ).‘ Al_.aU “AJAJM}‘ Al_.ab' ‘ng).‘ Al..ab' “;.«U)Lz ‘%J‘i‘i‘%% ‘s:,-:ni 4’.')3 “.l)éCk.ﬂj‘ CL:L?)‘ Jﬂu
B e B 045 5 g B g R piia p U KAS S 5 Jies (5la e D5 4 elid Ko 5 S S
):b&.&i;ﬂjwubMS:\:QW%‘J.Z#&J.MP@“U’&J sl Knzd O ga 55 dslre 43 a5 ol bl
\_jd,\_,i;\;..ﬁr_a pie Jds 4 S 51 dols 5 (S5l ot K5 (s gl 1L 1 a0 eigs p ailate sl SR (e S0
s g 4B CArciview 3.2a I8l 5 4 g By Sl o lg dbee S 1 e ad Bl o1g ke 51 250 e £ 58
ey OF bl ol el .L_J):/\O/\'d.\:.l‘,s&lidlsw:l: OLS Come b))l @\S;M%M&,ﬁ oS
e)",_> “LJM))V/V}‘EM;A#QM)AM)AY\ QPVSM))M)Q\A/V‘#VS&M)ABJ? LIS Y
Jil 5 WSS R? 5 S SISER? C-2LL slao, bl pulul 5 Jools guiag addi 5 g bl Je Como kb 8 13 s adkis o

ROCY S W PP I

39,6 2L i DEMB] (s (St 8o 55 St (gt (B e IS slae3l5

&)Lﬂ Lf":"b CL\.A 9 L;_}_))L\..ls f)l" a&i.’:\.} ;v_x.:.:.b CL.A a.lg.i.':\.) ;5_)\.}).:}';& _)L:..i.’:\.: 9 _)Li':t“"\ L.)mj)_)\ JL.J:_)LS *—":-7)-? a Al
akavian@sanru.ac.ir ;| s xS oy (WS Jgis ¥

49


mailto:a.kavian@sanru.ac.ir

WAL 5l [ p g 5 olowty oslad [ oassler o/ S 5 O ple rnb mlio 5 (55,5058 0 5 pole alons

Gladdos an g an las L 5 S e sk 4 234
S| s 5l eslizl 3 AST L 513 T 5 e
P PSRN () RO PR EC RV (1) W e
Shvicg 03 o b Ul Ol 4 G A Dol
o e SIS laesls o e s b S5A) s 58
G g 2B 4 el el e Gladis 2
deelse 5 ot GaS o ez (Bl A5 e e
o e Ll ol 1SE5 bl ) grad LT odes J 28
=S s ol ool (WS AS sl )
o Al S e S Ll S5e Jelge (83055 5 Gl
& 05 e aber Shdal Jsmd Cnnb 53 (B aed Sla )
s S5 s 7Y 57 @) (AHP) 5l e il Lo
S e b AS ey oS ol (4) (WLC) s
Gl edel (IS o i el S 5D 4 ate oS LT
(TF) dzes Clin (glaalane olallas

5 5 Jelse o B 3o Ol aly (S e
lasis, ade 3l bl (sla sy il gl W 233 e
d aslie o5l (YV) o juiie 53 olol oy it oS
P s E 8 A Jelss A28 L A e S
)”—éjui—'i”—fdek—h‘ﬁjbw@ufbé-@@)»b@
L ol sla iy adar Shcmala 23 o 1S3
s 1S2 (10 5 1Y) it LT 015 o 5 o e
St O S5 5 (Y0) 3L gl (Y5 5 YY) g )
Comlbars glaaiis 4 gl 1, (YO 5 YA XY (YFO Y)Y (o)
b ) e g8

e 52 Ul 534S (gles p S Slads ) e
Giils Ll o sds plowil La il ot (53ladie
Stz O S5 Al e ol e o, 3l eslinad
4 a5 b Ko o Sl il 48,5513 05051 550 Ol
Sl e g e 4 (ilweslr 5 LS 68 kS
fobs s Laaals 03500 dnis 40 e oS Lok gla [

St S e sald 4 e (V) el 35 e

PRV

S edg b SO s 5 S Ol oo e e
A b slaeslr o A5 3 e A8 Al
JUil 5 Al b epen 5 (G sSms GLa 5 Laply (il 0
A1 Ol piS sl laes s 53 sy YL
WYA Jlw sl L S das o OLES s ool sla oo
NPT S e sl 5508 53 0330 eny YR 5 g 53
WAPF Ol 4 Jls Syl sl il CL WV g
S We 50 PR SIS PVAY o s L L
xS e AFTAY o st VL gy sl 5 (BLI ) ol
S S 5 A b mhaw Sl (A) el s
19) detlon G580 e g5 02 S Jalss e dhe
Slosss SS > Koo S Jolss 5l et IS5 (00
5 5SS V) OLKar 5 o dhax 3l oS udizes oS o
L desle ol 26 el (Y4) Sliae 5 J 5 (TF) O
b Shalesls S5 ) e les S glalS >
5 oS LAl 5l dm e s b SosnS o S
Clas (F) das e g LS 5 S 5 s 4 Of 354
2 e SO ole dex 5l b 5 S s fuS
SLrSed o (1) 2l e b 358 e
03505 gLl b 5 Gl b sl b il 5 o aal ol 5 2555
@yt JUS s of maw 0425 VL (b S b lag
Sl Gl (1Y 5 1Y) L35 A e p B e
Ol gt Jelss G e e Sl 8 (g3l eslr e
(e s YY) Wl s Clers ol gbls s 33
3 =2l G 5 e sy s e Camdy i es
SYVAAY) aiib e e laegss b ol Ol 50
Lo 53 oledKaw 5 3L 555 o8 Ll 5l i en (Y4
Lol s pdud s 5 oSl 13 sl o i LaSbE
O E5 03 e Ul B (e Jele 353
(A 501) S e il a5 53

I A S I TR R WINPT Ry X3



5l el 05 03 5 e g5 4 b 425 4

):u&}_ﬂwjui;flﬁak@w\},\,i &L&uyﬂwﬂ)
aids s 5 () JS2) g Arciview 3.2 550 0 5 Lass

LS Ji-/\a.:; j:.ﬂv" ))Y"’ ébﬁd)l.& ej‘.l)‘k{djz.&)

P s e B 2 S Sl sl
5 i Jis Sl ite 000w b St 050w S5 0
dis sy e o e i EL b2 L)
ke s ol (V0) Cils al s o5 S
Jole Ve (Gl Sldlas 55 5 ol e wSe (slel sale
oo el Sl il Jolis alais gla 53] a0 S5e 4l
WVl (Sl nSKils coud IS8 id g o 4
sl 3l alols (i Sy a5l Aol ¢ oS 5l al sl
slaai . bas olabs b Sw y ol g8
N3l o e 3 0dd S5 Jie Jalse 4 by e
Li i 5l eslal 33l sl s 4 Arciview3.2a
gLl o) dds 4l g g V0000 SIS 5
Ve s ;Yo sla LS, L (Digital elevation model)
Gl ns 3 Js (5 iy 4 b s sl
o IS el S b a2 i)l Olih gl
Jie o ailaie S50 0ol S Je b Jlesl Lokt a8
el g a2l Slib 428 i)l e,
i e ey S Sl me ol 5 gvaid
3y dilaie S 5l Aol as @ ANeoooo il )
Sl adsl 5 ol 5l Aol slanids .o 4y axdlas
S g oslr Kl e Sl el b 2S5
LA 4 adlae B S5 5 Al Sl el ey SIS
s lolple npat edts ol guuadh bl
Lii oo J S 5 e L33l s ETMT i s
5 SSE bl o e A 4 adlie LSl 6 508
i ld K a0 S L 05 S a5,

S8l e e 5 ViV eeooe lde Ly b s

il el G Sl e S Sose @ A el £
AU U e bl G 3 G el )
o St o kie iz 5Lal Js anw s 5 B3e Julse
i o3 L s ey psds Jlenml S o g sk
el O3k Ol 3 35 5len s

LRSI

andlas 3 g0 aiaie

Ol 3 35, slaes s 5 3l (S a5l sl 03
o33d e 53 LS VOYM Cmluc s L aS cul Olus 3l
5 B Jsb FOYAY VY L5 $PAVMYIAY L3l s
Sl 13y Jlas e XV o0V o0 LS Fo oV 27/0¥
g 5 e OVY) Vadlae VL bav e Sl () S2)
T R I R
Sl D55 003 Dliswy Jold S5 5 Ooss laaniy
Ol (K8 s Ol 5 S ale slal L eSS
oism 3l oy Sl &S ol gl Sal K 5 Sal
ol adlae ol 53 51 0s58 Sl vl 4B S 5o
Sl Lol 5 Ol (glaasSGl by Sen 5 oo dd gl
Loy aabe zioo a1 altsg, adl s Ldel &S
BEVEN- PIPRCER PP 5 (U RSN g tXE A P
Slagess 5 b 4 11 Soaly leli) 55 o edd ety
adlaie > (ol sla i) s (V) Lok LS ol
ot sLa 5 g 5 TS oS Wlods sdys aalllas 350
5 dsb S i L sl hes B S Gl iniS
s G a4y S oS Sl 520

LA gy G515
bt 5ol ol 50 S oS s ol Gl () 2
335 plalid a5 g fe sy Vfeeee Ll e
s S 5 b s il syse ol s 5 Slbe Slallas

ool g ot S A 3 YO SRS (i e



WAL 5l [ p g 5 olowty oslad [ oassler o/ S 5 O ple rnb mlio 5 (55,5058 0 5 pole alons

v by t.r W i CLWGK HERE
| ST
il BT
r Il‘; P 5 T e fshpata %
¥oun i K Fosa Pt M5 - ol
/ -,"c_;' P il it W Pl %
r”u" Bt [ e Iraq o Dgshie Ko i i
; I“'l- an -...- ; L - [ -dIJ' 3-"'..3
LY ". L Sapl > N H="rin 0] S n E‘
}.r F T 2 d =
¥ Ll #f " o e et ) i i
4 - ; Kot N ¥
os| wif" = 4B s ah calll B
5 PJ Bahrain . ; . -8
w 2w |4 Wicmaiers = Qatar—— Dot ree il |I
e e 0 o (2 _— it St of Hormeiz
LF"\--"-I.I.S-H‘.\-MH!J LV ] A E o 'MI'IW (0.‘1!0‘::
w%:)f&h):hjﬂij‘,a.\p
. S Il VY L i bl e 4245 Arciview3.2a
z=logit(p) =Ln( P ) [] ‘5{‘“ ’ : e o
V- P Y

=C, +CX *..+ChX,
e ol 2 b e 51 22 Co
C1, Cove O Jieme (Lo jize 4 by ol s i Xy, X ool Xy
LA

UL)_;J‘;,:_AJ'UBJJWHOOU—OOJIZJI.\LMQ
3Ae 4 ax a aS US e i VB e IS e s 4 (D)
s i G e s Jlel il 5SS S
35 Al S g iy Jlanl Al S S05 e e &
Pl e St e S5 e (A 59)
Gz Sl S L die ol o 8 ol S5
b el gz a L pde (b e &S el K550
05 Sl n a o Grmer el 5 e e Ol
5 e il 5 3 s i sla i
ol la iy sls |t s jite S &S o
(Y4 58) st ol

Sl St O g S5 oLl Je 3,008 &S Ll S
e adls s sl eite 5 ol (GILL Lelge e LS
A 4l A0 o Do ol A5 (s g 85 pde 5 £ 585
O 0 ey abal by S A0 ke 3 el plulis

‘56)\:_.:4)3 ‘uU;‘wk—ijj 6“@)})4.3)9}_3_% C))m

NEPREIS

oo 55 31 ol b B5H ) p 58 b g5ludbe
bl ladue o35 @ Glaze bl gy St 05 S5
e s e 5l o3l l U oS ol il s o
Chda das o 5l E s s e |y sl S & Jlez|
So gy Jlal (ladis « Siand D 55 5l ol
il ol ge gl pde 5 g ol A gs sl
350 53 (V) Sl g pde 5 s ool Sol3 e
L Sid Oy S5 G 3 e Sl a2
syam el b Hpam Ole Luls)y 205 Gl e 0 2
lamze 5l laes S as gome 5 (3330 oe3) il piie
ela i e ¢ B 03 S Jates

el Vol ) g0 4 St O g 5 dolrn o sas S

\

p=—> D]

V+ e’
(U2 s g8 ol G (] 53) sl sl Jlazl 1P
Al s 0 Yl 5l el a5 SB L L iz



5l el 05 03 5 e g5 4 b 425 4

s e S Ao Dsal e s
(Classification table) S 5 i lvaib Jyux olul
35.008) cl els o i Jlaal 5 gloalin b (<l
o ey BLE 6l (P) edd iy Jlan) 45 550
Cows w o0 31 5ol a5 e bl gl s ofo 51 5V
B (3sn Jhe S sl (V) ol BBpe dhe i e
clesl 53V bli 5 (P=1) b il sl & s b i
A By 3 (W)t b (P)) L sawail YL
(Nagelkerk) s SISU R? (sla, 556 (Jis Coms L5
w2 ol 53 e 5 (Coxand Snell) il 5 S S R?
(23 S 5,5 oy 3,5 (-2 Log Likelihood) s 5 ¢ JSOY
odasoliss YL slie 5 o5y SO U Lo 51 R? Ol ks 4l
254N (2O il 50 e (1Y)l Jie iy G
slaesls L dide Glaj 5 a8 oo S, IS m o 4 3
Ol s s ool 5l g reS e o 50 3l gledaliv

Aas jolans| s g

bl Jue dnws 5
W (Gl Dllllas 55 5 2lsn S-S ks ol
wik 5 gl aadlas 5y5 e aibate 3 558 e dla
A 4 Archiew 3.2a ) 53l 5 Lo e 53 Ll 281
S bens g Sie Sl Gail Gemes () JS2)
o S et a3 (b mhas ) Pl ol adlaie
Slasob wlib wlle StL (Sle Slib s IS
2 8 eslr 5l ol 5 LiSe5 4l Sl alols (S
S s adds Jold adsl glaesls ull ol S
Gloolsals gt g \iNoeooe Ll e alds Nideooo
Lledd a5 Arciview 3.2a ) 3le 5 Jases 53 ETM
G o3 oS5 5 g8 o s (P U Y sl S2)
et el o el Vs 53 e Jul g il Ol
Y S s il (e Jelse) SLedbl slaaY wik

SWsper 3l g 5 eSOl 0g sl 3 ol b
s bl sl Lali Gl S & J5e Jelse slaaiiss L
350 3 e 1228 Gl o IS L OIS sl w5\ S
28 BB s pam ol S Jelse Slb 4 (A5 2 BB
2955 b8 S Gl jhe S DUk e w5 sue A5
(Stepwise) o8 « oIS St 050 S5 (55LT Je & Lasls
(Forward conditional) b, & sds sy, i Jis, ol
23S Do Laesls (Ul o 5 4 3

ol b i gla e Gl L Je OLL o
Jies lapize Sl oS 4 o Sl 3 5 el S
b g LA esls ol anls it b atecen
o=l e Bt o (St 050 S5 Lo Sl ol
33 A e g B 03 S i G e OT S el s
e s (Siee s KL B e 5 S
Jiasl 31 o (V) o (U253 n) sl okitn b Jites
s la paze Slib a0 Jis 5l sl s 4 ol o
Sl L aS old ag Z Ja bl ) daly ollas
5 (Y aaly) Saeaed Ogemn S5 ol aslas 552 Lol
bt Jlas| a5l w2k Arciview 3.2a 150 o 5 4 o Jls!
Gl e S e S A g easdone b A (e
Sl pds ol 20 (g slos | Jool b L ail Gy @ 42
@i Sla i A ey AS1n 2B b Gl e Sl
adllas 350 ailaie 53 L2 ey sl Ao ol S prs
R e i o e B
el ol S s (bl A (e el i
Al S L S Sl 0L 5 5 (18 500) w5 8
S g8 e ple ek ¢l VU ke g bl (oS
Cgr bl Gl o 5 s S el s w553
() A2 ploil SPSS15 i53le 5 Jaee 53 Jdo anms

Joo comee 2L 5,

ssbie s Satead Osen S5 53 skl o 2y, S



WAL 5l [ p g 5 olowty oslad [ oassler o/ S 5 O ple rnb mlio 5 (55,5058 0 5 pole alons

S SLadS 3 de cal o 5 e B3 ey SISl N Jgr

Fie ol oS O s oS e (B) Je s Sols e
(r sosks 52 5la0)
DL o=0 Wiy -y/va ofooo
o g e Ve /ey of o\
iSey 4K 5l alsls foo-Foo YolA y/vy of o0V
o3l 5l ol a=too v\/q fI5A oo
sl 5l dlols Yoo=Yoo \id /oy ofooo
ol g8 oSl K \vYlv -Y/ho of o0y
b K Ols a5l e IS (PLQE™S) vals ¥/e4 ofecn
S o (K anila
PRI Sal K sy Ko ale 5 (Mps™) v/ \Iss ofo oA
S 8 slls Sal K s v O

dde il oo -vlso of 000

Jas sl adslea Vo adaly 327 ‘}_Ja;- Salyl osls J13 L
3l a5 (0 daly) Saend O g S
p(landslideoccurence) =

\
v/s¥a+e/sav(h)+y/oo0(h)+r/sva(c,)+y/-axv(j, ) A /so0(j,. ) A/ vro(g,)- Yo (i,)- Y/vav(h)

[¢]

aeie 53 (35 e ¢ 55 Jl=| P (landslide occurrence)

Ve ©

el e G 5 o e O aisls &S o

o3l 3l akols Iyl LS thy

o g o IS G el I ekl s WIS
el S i WSy

b KL S oIS o

Sey a3l sl o3 NS (G

S S8 Jsl S il

e a3 Jyl S Iy

b o S ey Sl glag Aol Ald 4 Bl e
L aib G 4 OF sy 5 Arciview 3.2a 1531 p 5
5 a3y dlaal ol S n cof 00 (gsls Jlazs| Jol b
s P e s e 5 oyl Sl oy Ll
S el ol stuails OF el 5 (¥ JS2) w3 8

4o A0 Jold dinl s 5 Jites (sla ke 4dS 3555 b oide]
i (s 29) A b ol e 0 5 (S o) 2530
(S et s Pl s Saeand O g S5 T ke
Osie it sla jite 5 4 S g0 baosls o 5 4
i) s 85 LA slazel o s (Ul (Saen
Uy ol s i (glakie plo 5 Gl ol alslas
(Vdsaz) 85 Gl ol et s it b (S

Jhe e ls e b YL G a5
sl (S35 eslr 5l (g omV oo akols & (B =Y/PAY)
e adlaie G B5H s e Jole n Sege Ol
el pl Sl b (25 L Sosk 4wl sl
P S P VO R A S e
S el ol VeV/AAT L
Z el X el s diee ol g Sl b
fel s
Z=(-Y/#¥a) + ¥/sAY( hy) + (Y/0-0) (hy) +(Y/5YA) (co)
+(Y/-aY) (3) + (\/500) (1) + (VVY0) (go) + (-Y/100)

(1) + (-Y/¥AV) (b))

[¥]



e 35l el 05 53 B et p B8 4 Sl 428 46

[

Fhies

Fhiks e

FRE

(R

BT

re

(L

e

PR

B

|

b

(-

FTions

i

©

FoF-

PFiTdiian

Befaren

AT

Pl

L)

Fiyese

Pt

[T

e

i

Pl

(L

e

s

Lo

(Lo

T

Toeen

L X

L.

LIS

[

[ .

[

Fefosss

B

i m

FaFeen

B

He:

Pl

PP

Fleses




WAL 5l [ p g 5 olowty oslad [ oassler o/ S 5 O ple rnb mlio 5 (55,5058 0 5 pole alons

() pra  w s

pra [ M Bliia bl i Bl Phdos

s‘;ﬁ)‘fl.ﬂs%pl) s%%lcs% 4"'))'57)“;9‘-5.7)‘ QLE.:.L‘J‘ Jﬁu;‘;ﬁ J.A‘}G

b)

Fran it P Fro. [Ty [T i

o) N
¥
i
A /ll 0 i % ey

-P'-._,—-'q’ﬁ\'

.

k.

Frao C PREsn 3 [ Rl BhL

Y S

ol Ko 15 ¢ (2 (S b ol 1 ol 1 (L3S0 S 1 Aol 1) (S 51 Al

WG R Ge) sana

a -
2
i O G pyan oo 2a o
> S
Y
q
3
R I I
& N S
SR R

(p) B3R e g 58 il

Jﬁud%l&@):&ﬂ)p r”})p ‘;;l‘,‘) M)).VJS-';

e b5l
das e QLS Y Jada j3 Jie Ce o L) CL"
ol s s VOVEY Ll dus 1SS 2T s -2LL LS
selsve seltvwe 55w il 5 SSR ;S SSLR
L i cmabie 3oUas emnplis aS (Y Jsd) sl e
03 e (gloa e &bl Gols oan 5 Slodalie (laesls

el alen la 53a) e Cﬁjpjm
o i ey oo Lo a3l S e e
s Gledalie bLE ¢l K 5 o gloaih Jodr o500
ol s el sal ¥ Jgtr 3 (P) s it Jle|

aleds 0 ¢l i el S 30 Ol e 3l LA iy

L (F JS) Sopad mes ga8s b v ol 2
B T P - R Vb [PC YRS PRS

Gblie comefe0 gy 85 ol Ly ot S s bl
A U bl o o0 = of¥0 Jlaz! Jlaxs| L o oS
Jlaz=l UYL s U bl 5 o/Y0 = offo Jlas! b Jawe 20
offo =

L adlae 3 0350 ol 3l Ao ,3 OF/0) sls 0Lt s
Lo Yola7 ot oS ilaie 53 o p3 VAN st oS s
ailaie 55 055 Colie Ao 3 VIV 5 Lo gie ot b addaie s
Ll S 15N e



5l el 05 03 5 e g5 4 b 425 4

JHIEnEinet

4 Fepmaiers

3l piul 03 53 5 e S g wg 2B P S

Kot alp ol dds Coneo 251 Vs

SSEE R el s oSSR 2LL oLl
ofs¥ of¥f YEA/A bl e

oAd ity Jleil g ledalin b sl p SS9 e BB gauaib Jydr Yy

S ity B

Sledalin L b g0 RICHV IR WP
o |
Cond g o A¥ N AN¥
| VY VA AYI
Jbe Coms IS A0 Aol

S e 5 Loy
o 3 P e R slbag ¢l GRS pl o
00 5 s ahas 40 bl Savad Sgen S5 (gLl
oo ol ol el eslinul i) b sl dhais

AN o33 o 4o A0 (gl 5 Ao s MY o) = L3553
JoB S en 5 BAONY Jue IS b g0 Ol e ol by 5 Aoy
e | Llie 53 Gl s s gel 0 K ol J 53
ol i) gy s aki Ve gl 1y (P) eas
Sl 4 ooz b o BB (3 e G sl s e
(P=1) L gwail VL sl 52V bli 5 (P=2) L ol



WAL 5l [ p g 5 olowty oslad [ oassler o/ S 5 O ple rnb mlio 5 (55,5058 0 5 pole alons

femomoa
HEE
H

L]

aa U
L) L A

LS A VR B I 1) | 1

L A o T M M BT LU
UV U PR T (T8 (ol O T | a2
LT LY L L P L

—rwloclehoo o

5 |
FACY DL C0d ..o Ll

D aiee
[NIN RN R NI T

i . oo o 2la =
SRR A I [ty A outy o it ety o I B I IR TG & AR I RS IR N B I

ce iz wl deieoaldp D

P YRR AT NTR Y]

IR » ‘;Zﬁg;ﬁ JL«.‘S" J...LE.» BL “;&'Jv'd t‘,;‘, r&ﬁ}t‘,;} Ll tf"}‘fé )‘}3.030 JS..:

go5s e L5 gs8s) anly pite b o s o slaxel
Jlas! 3l s s Gis ol Je 51358 cpe
35 dds 2 Sl edal cus s Sls e ol
b sl aslows 5 S5e Jalse lab gy e gla W08
el B Gl B (A e a8 Jlex ]
Al Gl oS bt oS s bl SSE L A
Bl Sledbl s SaS bt s b
b s Arciview 3.2a 55l 5 e 3 5 (GIS)
T BV IO P SIRT N P
Jole (Vo) Stnd 05 S5 s 5l o 4
Slad G S 53 1) A e o3l & K05
= (1) oSbl 5 5ILT 5,8 Wl sgsben sl o5
sl Ly eslr @ Seng onl sl SIS - Sl adkia s
=ome ailie ol e A5A) e ps8s Jele S
o=Voo al ol s la i) ees ST s S Olge 5 LS
(YQ) Sl 5 J i on  Lleds S aze olr 1 (5
o (V) Ol 5 Bl DS 5 (YY) 0L 5 55 S
35 Gble Gl id e g 585 5 Silueslr g LB
ot s Glacas e Liles S AT 5wl
adbae ol gl fpsd el Fge bele s Olpe

St Gl e i Sl oS Llkd e

oMl 355 B5A ey SRt Glhag 4B g sk
Al VL o L e ) ol il 5 4 S 515
sanllas |y il gla s, (V) Sou ol sl
Sl LS 4y oS Ol b St 0500 55 Jibs
Sl i Gy S el ) S5 1 it
303 (YA) (o ot 35 (me G3) ce
slaipa eyl oLl sk 4 S 00 S
S eslial Ly Jis gl 53 eslinad (SwL ,3b e
033 ) Sham lmasls 5 L 25 a) e SIS b e
35 Stz g S5 Js S A3 ol 5 L 2L
035 Jlaixl G Jie 5l 53850 et Jlazsl LS
A adsl Jle Ve lunl s ol Gl s o
Lo el 5l i)l el adlaie sla 533 e p 585
Sk Sl e S et S ok s
Shalol (LiSes ad 5l ol (S 51 ol WL
b K glad 1y 5 ol 5 lS Slib el
O O e Y [ W USSPV S IRt WS B U<
G s el bty e ke Ol 4 el
dole Dl (S O 55 hs 4 il sla 53
sVl SUoL oShe cond IS0 s che Sl fls )
CJG—-ﬂ 5 bl ‘_5-<-~¢—‘= ps Jds w0 oS 5l dsls



5l el 05 03 5 e g5 4 b 425 4

a5l oSl K 8 Lot L5l 08
s J K ity coss b comlus ST A
Gilweslr dax 51 Ll cn st slacdles b o
St ez Joole 8 s Bl S 15 68 i
g 035 03 B e g3 S el S
Ol s Sl (VF) OLLSKes 5 oS Klodd b me anlllas
sl 5 (Ye) olasl 5 J(Y9) Sl 5 I (17)
e A SR e slie 8 (TY) e s
S 35 aalllan sy adlae s A5 e g8 2
Lzl
= esdhs S U5 e G ale S et Ol &
Gilmoslar adox 5l Slsl Jilse (= rnb Jilse
Ortd g8 o S G SR Ghla 3 el 8
b e e b s ol e S Ll ailae ) sla 553
(St Jie 3l gdnaig a8 @ (U Como I Lol
a6 S Y bl lls el 45 il Slghl Ol 5 e
sl o3 balie bl Bl s s w2

.C,‘.w‘ )j)k}_;w

S b

S Al Y 55 e lie S 5 5
a4 05k Sl b sl IS olsl glacs L
i) a0 S ABS w3l ile mdige BT Sl
Al glsyus 5 s

SOk sy s 4 A e sl 5o 8 el
= Smsby JLasl p Laaals 0l s 2l csby
sl ol Jals s yos Jle Olge 4 a5l
et (VF) 0L 5 S el SLs 5 sl
e 3 Ges oS S sbail b conles Lo
L Adls o (oolS 5 e ST ae ST es
e =l 0 S plall g5y 00 S S e
5555355 Th)8 i pn Ules ;ST 5 me 0
Oge S5 iy i Sl 28 1 53 (1)) 011
slac gz oS wsls Olis sl Ll adkes 55 S
Slaisad s pds 15 b o xie o 5 Jles
o el el o by sl dibie ol
Jo L e 53 ladisle o e 4 cadlas 55 e
Soal Sw (Sl K v s v 05l ke
g St O S5 oo 53 S8 sl anls
ASledd B me adlaie gl A5 e S 0 S Jele
5o sl sy D3 s s ek e gladisla
o33 3 1S 15 s w0 Cosb, Cla 5l e )b
o wnls 55y 50 5 edd ha) et B a3 Sl
0l 5 Sl 1Y) Ol 5 oS ol o 53 oS -
+ A () (1Y) S 5 55 (09)
et S gladls S S 4 5 ()0 IKes
e biles ped ST 3 Dk s sles s US> g3
(RS0 A 4 (S5 St Osen S5 Job el

Xy ri )90 cl..n

NP O R P ool ladllae ATV 5l Ol Solssel Sllae s
v_ﬁ‘jﬂMJ_:lM d;'-ﬁ))‘ e:ul_.&lbu:ujxj u:‘);h’év\d%\VA9dk:‘):“Cﬁ Lf"ﬁ'ﬁc‘@k&ir‘f 4J..9:L;a Y
ATF=NAI(VO) Oal re b aloms (US55 55 Sl sl 035 153, 50 anlllad)

Ol sl Ll sl ol (and Slend ol Sl 5 (She) 554 e ATVO AR S S T

O QL 5 Lol wlilasl oy Ol (4er ) SPSS10 el LS IYAY L1 SISs ) =5

—£

Al sdaig s La i s g8 n S Jelss e TATY L plio e s el (SRS g e b a0



WAL 5l [ p g 5 olowty oslad [ oassler o/ S 5 O ple rnb mlio 5 (55,5058 0 5 pole alons

Yo-v:(ov) Opl pab pbie oo (55l 355 op b o35 53 L2330 e

e)')_>-): e)k_:xn.l_.z-é;ma.ajwﬂ a:u:.,:lbbau;fd u.:ac) Cﬁgﬁjb}é)u"u“ﬂ/\ﬁgﬁ';‘fﬁt‘gb)% N
SA=Y(X) AV LUl ae Slidss asliheas Ol 3l Olead = Olaal 5 550l

5 2 G lS i L BLsl s La 2ad el 6535 (s ITAP Lsdal o 5 00, 315 o o g (Bl DS Y
AV=AYI(PY) Ll sla s als . g5luesl

oy el aS ol Vs as gaze 58S 53R s G S e 5SS OTVA LIS L 5 o mile e A
Ol e 5 il (Il ol Ol gl G Jaes wige

9. Ayaew, L. and H. Yamagishi. 2004. Slope movements in the Blue Nile basin, as seen from landscape evolution
perspective. Geomorphology 57: 95— 116.

10.Ayadew, L., H. Ymagishi, H. Marui and T. Kanno. 2005. GIS-based susceptibility mapping with comparisons of
result from methods and verifications. Eng. Geol. 81: 432-445.

11. Ayadew, L. and H. Ymagishi. 2005. The application of GIS-based logistic regression for landslide susceptibility
mapping in the Kakud-Y ahiko Mountains, Central Japan. Geomorphology 65: 15-31

12.Baeza, C. and J. Corominas. 2001. Assessment of shallow landslide susceptibility by means of multivariate
dtatistical techniques. Earth Surface Proc. and Landforms 26: 1251— 1263.

13.Brenning, A. 2005. Spatia prediction models for landslide hazards: review, comparison and evaluation. Natur.
Hazards and Earth Sys. Sci. 5:853-862.

14.Can, T., H. A. Nefedlioglu, C Gokceoglu, H. Sonmez and Y. Duman. 2005. Susceptibility assessments of shallow
earth flows triggered by heavy rainfall at three catchment's by logistic regression analysis. Geomorphology 82:
250-271.

15.Carrara, A., G. Crosta and Frattini. 2003. Geomorphological and historical data in assessing landdlide hazard. Earth
Surface Proc. and Landforms 28: 1125- 1142.

16.Chau, K.T and J. E. Chan. 2005. Regiona bias of landslide data in generating susceptibility maps using logistic
regression for Hong Kong Island. Landslides 280-290.

17.Chau, K. T., Y. F.Tang and R. H. C. Wong. 2004. GIS-Based Rock fall hazard map for Hong Kong. Rock Mechanic
41(3): 1-6.

18.Dai, F.C. and C. F. Lee. 2002. Landslide characteristics and slope instability modeling using GIS, Lantau Island,
Hong Kong. Geomorphology 42: 213-228.

19.Dai, F. C., F. C. Leg, L. G. Tham, K. C. Ng and W. L. Shum. 2004. Logistic regression modeling of stoem-indused
shallow land dliding in time and space on lantau island, Hong Kong. Bull. Eng. Geol. and Environ. 63: 315-327.

20.Davis, J. C., C. H. J.Chang and G. C. Ohlamcher. 2006. Two models for evaluating landdide hazards. Computers &
Geosci. 32: 1120-1127.

21. Garcia-Rodriguez, M. J. J. A. Malpica, B. Benito and M. Diaz. 2008. Susceptibility assessment of earthquake-
triggered landdides in El Salvador using logistic regression. Geomorphology 95: 172-191.

22.Gomez, H. and T. Kavzoglu. 2005. Assessment of shallow landslide susceptibility using artificial neural networksin
Jabonosariver basin, Venezuela. Eng. Geol. 78: 11-27.

23.Greco, R., Sorriso —Valvo., Catalano, E. 2007. Logistic regression analysis in the evaluation of mass movement's
susceptibility case study: Calabria, Italy. Eng. Geol. 89: 47-66.

24. Guzzetti, F., A. Carrara, M. Cardinali and P. Reichenbach. 1999. Landdide hazard evaluation: A review of current
techniques and their application in amulti-scale study, Central Italy. Geomorphology 31:181-216

25.Kanungo, D.P., M.K. Arora, S. Sarkar and R. P. Gupta. 2206. A comparative study of conventional, ANN black
box, fuzzy and combined neural and fuzzy weighting procedures for landdide susceptibility zonation in
Darjeding Hima ayas. Eng. Geol. 85: 347-366.

26. Kavabata, D. and J. Bandibas. 2009. Landslide susceptibility mapping using geological data, a DEM from ASTER
image and an artificial neural network (ANN). Geomorphology. Article in press doi: 10.1016/j. geomorph. 2009.
06. 006

27.Kelarestaghi, A. and H. Ahmadi. 2009. Landdide susceptibility anaysis with a bivariate approach andGIS in
northern Iran. Arab. J. Geosci. 2: 95-101.

28.Lee, S. 2004. Application of likelihood ratio and logistic regression models to landslide susceptibility mapping
using GIS. Environ. Manag. 34: 223-232.

29.Lee, S. and T. Sambath. 2006. Landslide susceptibility mapping in the Damrei Romel area, Cambodia using



5l el 05 03 5 e g5 4 b 425 4

frequency ratio and logistic regression models. Environ. Geol. 50: 847-855.

30.Lee, S. and B. Pradhan. 2007. Landslide hazard mapping at Selangor Malaysia using frequency ratio and logistic
regression models. Landslides4: 33-41.

31.Nefedlioglu, H. A., C. Gokceoglu and H. Sonmez. 2008. An assessment on the use of logistic regression and
artificial neural networks with different sampling strategies for the preparation of landslide susceptibility maps.
Eng. Geol. 97: 171-191.

32. Ohlamcher, G. C. and J. C. Davis. 2003. Using multiple logistic regression and GIS technology to predict landdide
hazard in northeast KansasT USA. Eng. Geol. 69: 331-343.

33. Saha, AK, RP. Gupta and MK. Arora. 2002 GlS-based landslide hazard zonation in the Bhagirathi (Ganga) valley,
Himaayas. Intl. J. Remote Sens. 23(2):357-369

34.Yaclin, A. 2008. GlISbased landslide susceptibility mapping using analytical hierarchy process and bivariate
statistics in Ardesen (Turkey): comparisons of results and confirmations. Catena 72:1-12

35.Yilmaz, 1. 2009. Landslide susceptibility mapping using frequency ratio, logistic regression, artificia neural

networks and their comparison: A case study from Kat landdlides (Tokat—Turkey). Computers & Geosci.
35: 1125-1138.

\RR



