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Fig. (3): Normalized Difference Vegetation Index of Nazlo Basin

e a5l b gblie 45 ol 0038, s diabs i 4 aslllae )30 (sdbs> NDVI ol Ll
Wdg> Glataend jiie Loy gl culadg> (Bpd Glacend g ladalpl (ol jtes ol cdél ol
aog> o) & 3 3l g Sl (ol idg 3929 SOlo &5 wmd oo s |) Cute (6 polie (P Ld (o
Cnl 5 035 0l Cagh 5 (i 8 glaasals § gblie ;5 (LS (g Sl ogd e 00938l (T ade 5

Al oo adg> 5l and (nl o b5 ey o515 Jds 095

)9 WYB= e v ol 4 (calidipn) Slodddl (g9, 5l adg> 10 39290 GlaJus 5 lasisle iz -
2 03 sosgi aoys Yo Losis S gl sl gy 4By VYBe e e g gy alyg VYo e e deg)
ilangy £585 150slSaS g ()l 5 Siwduslo (59 32 00,0 VY &0 o3 5 (Traglgd « Sal slawisls (s,
3 ekalsle slils as wilosls 7, cold ¢ codal Gilles JIS (g5, p i3 doyo Ve g0 ioren
ilosls £, oyl g5y 2 3 by slo ) Sy il o S oST5 allate g 009y Sl Kins
C_LM Qo YO U YO oS 0,80 » o |, ebaig laaols Rock Outcrops)si;.u Sgp bl
ilodys 8 @l wilis S lages b ool poslSiS b ailiy,S (glaail ;5 1,251 blin il ol St ()liigais
Omdige) ddlse adg> )3 00l slatial ey ST oSl g Jore (Siw 0395 (3blie g adhaie ()l

OYAD e oz o olel jgline



Slrshil 2l sasem 55 (hialine; s (canaig ) o pitegs 5 kel laJas 3 )18
RI|L SRRt gy ke

)‘ Ol eolawl C,«...:jJ.L:.A o= ua?Lm 9 WS‘)J w.m.: ua.‘>Lw )‘ oolawl Syg0 Lgl.@ws) R @L))‘ 6‘f
SSE Az, ol eolatul Hlas sla WS silulaz 1o Jow sla LUl bl jekaies ' oST5 Cod a3l
éMLM é“).:YM e ua?Lw )‘ 9 03¢ )‘0)97').3 (& i @L}‘y )‘ JM MLW).'Q? LSLQ’L)"US O
091 dwlss Fowwlio Jow abl plics alol> Qs jud 12 (0 sakal)) 59d o oolatul Galie slo Jow oI,

O () 5 oS (s0u,5)

C , S ®
Qs = ) [(D — 1) ] b A
i=0 =S
LT A;

Coluw 4y Hhas WS o Colune Cad 28 g ool lis s WS 2 o1, s oS5 Dy i) o aS
0> ls 5l Jols mmli @ azgi b coles )0 abl oo s sla wllS olaws c7 alayl) cpl jo .all 0 ade> IS
bty e Oloed VIVE 5 YITY polie b ooy (Slelllol ()] 5 mhaw 6515 sla s oS o
ol 1y gamaigy sl eolaiul 050 45l slo g, gl ) Jeao .aiod Gl (gamaiy, plxl sl

AR o

ooliiwl 390 gL Joo gl y LS goxr (3L I ol s (1) Jgu
Table (1): Quality sum index results for using models

Wa Lnrf Lnsf Lim shs s
LYYV . “J-YYA o[ evE oS k>
. IYAFE YO ERE TN AR N ©
ALY Y0 AR oJe S Losse
“IAOYD - I£YDA VY0P AYY sL;
VAFAQ . OV V- 0% ol L
¥IYY -5 L3055 NI VIYPNA o g

sleasds oS wms oo s whaw 1515 5 Slellbl (15 sl 5l oslital b gunarg 5l Jol> mls
VB SN 0l adsm classi oo GiiSTh b gyt lakail alol>

1- density ratio 2- quality sum



VSNV pas AF - olunl prda Jle YV Go)led «S50s8 908859, 10
Hydrogeomorphology, Vol. 8, No. 27, Summer 2021, pp (1-17)

Slelbl (55, Joo b B33 0mn pas s aige :(F) JSb Lnsf Joo b (5553 oy s (s aigg :(8) S5
Fig. (4): Landslide Zonation Using Information  Fig. (5): Landslide zonation Using Lnsf Model
Value Model

Linrf Joo b (o jlcmm phos (goiaaig :(F) JSb gl o515 (9,5 b (3380 £ 989 g ai 1(V) S
Fig. (6): Landslide Zonation Using Lnrf Model Fig. (7): Landslide Zonation Using Surface
Density Model
D80k (e g oy S (gesgazme 3 9gzge labya) wuops Fe 5l e eoliul 5550 (B9, ez o
o) 4135 18 0b5 (L3 g ol GullS edgazma ;0 b b plas Loyt Slellbl (55,1 oy, o il 488
S sovgaze o o sl dus 0 VAP 9 YAID o5 5 4 Linrf g o o515 slo g, j0 5 (2o ,0 A7 5
sel g 28 5l (59 UL L (Slellbl (5] Jow (o) (b (A JSC8) cesl a8 57 13 0L 5 (s 5 0L

..))‘.b (5).&.&.».&_’ C«:.g}.lacjoéj.g )‘Q)}’;ﬁ 6}.&.&&.&4



Slrdib ppl sadg> 13 hpidome) sas suuaig 9 opmiiags bl sla e 58
Ko 5 20y Lk sl

HLim

a2 4 Ga lua

ks o bugia L) ) A
sha S

0 o 98 5 g9, sl eoliiwl b sl gy WwllS coluo duo 0 logas (A) SIS
Fig. (8): Percentage of Hazard Classes Area Using Bivariate Methods

S 35 Az

i a anlpl Slalol 5 )l (olidiine Jelge a5 S (g oo cgaiaigy Sl ol bl 4 4z g L
Ut Coerl 5l (ol ele Logasie ol oo (B33l 589 soaS S Jalse o Froer
G @l b oS wlools ¢, 1509lSiS 5 Sol S (59, 2 ad5> slabi3lome; ST adlioo 195 5
SBT3 lnl gtz 50 S (558 LIS o Slae L) aeg)l slrglil sadg> 0 (ol LT
10 6oL ol 3 il el 45 sl I 43 el g 3,15 et wlos S IS ol (sl 45 (gkor] o
g 2oy IO Uil b b ragled Sl Kiws oS i 5 ol Sins i 0,55 1 ddg>
(Vo) Q6 5ed) opdiizen | cdm 4! o pude Slosls (plaisl ogs a |y o o33 oy oy Yo 5l s
5 LI, AYAF () an 5 oliwg) miize 5l (6,500 dlawd Jg S e oaol ) cod e il

los 5T ol 4y ylzsliios 1o 1, o] (1435 ¥ 59uST 5 slég) anSs8) 5 (1331 Tyl Sen

2 2lreelSiS il g cend ledl BB coglb; (g, Bwle o il Cqzr A addllas 3 )90 gaSe> )0
ey 51 eaily oal8 (cslin o 5 Oy (ogas a) sslus Lulyd o5 (Jy50 50 Cagh) jpa>
Sy Sae Glsb (6,50l 4 sy o Jliay Jlase slacusp b ail o 10,55 0 Gi33ees 6l UL
Syge o ppiings Saoe (owyp b adloe baile (ol (555 2 30 E989 SIS (n et Susb) s

1- Gemitzi 3-Gokceoglu and Aksoy
2- Carrara et al.,



VSNV pas AF - olunl prda Jle YV Go)led «S50s8 908859, 10
Hydrogeomorphology, Vol. 8, No. 27, Summer 2021, pp (1-17)

e 5 ol s IS (sl s Jae %3 b amlin 13 1 5 by Crlcs LNRF e o3k s oslic
A JSS) all oo o3 b Jaw sden lawgin yhas WS o oS cel Jl jo cpl g cnl oosls flas ol
o5 Corlun 3373 b 45 8f5 15 Conmdl oy (54750 3 ke 5 bl sy 3380 Ll sloyl L
ol GLbil 3o e 1y ol ol Jdo ilasy e85 0T 595 52 L isH 9o 0 1 & S5 (o) BIT)
SH9SS slacdled Loy o5 35 dezrgi adse jladhaie (ol 0 B (5Bl 5 o515 sla S L il
Lulys g ool oleowd § (So5md o, 58 crgo lail 10 a5 00,5 3985 Lo, Lt J31s j0 Ol doSw cu 59 4
el 313,15 Sy dilaie ;5 45 i 5 chnds (slosi ) aizped ol 035 81,8 iiilens sl
pbalo 0,0 50 (e Lol (R Gizren aloe jledy 03595 (l )0 (B3 e E585 sy S e
oy el e g a8 )5 )18 Sl ot Ll il o aSul Lo 1) 568 skl (et slaaisle (53
pB iy o ol Hod mem ol as a5 aile o 0 (O] Qi Sl e S ool J3h Sl



Slrshil 2l sasem 55 (hialine; s (canaig ) o pitegs 5 kel laJas 3 )18
OHas g oSSl saon s

PSP ETA

Abedini, M., & Fathi, M. H. (2014). Zoning of landslide risk sensitivity in Khalkhal Chay
watershed using multi-criteria models. Quantitative Geomorphological Research, 2(4), 71-
85.

Adhikari, M. (2011). Bivariate statistical analysis of landslide susceptibility in western Nepal.
Master thesis in geosciences. University of Oslo. pp: 1-88.

Aleotti, P. & Chowdhury, R. (1999). Landslide hazard assessment: summary review and new
perspectives. Bull EngGeolEnv, 58: 21-44.

Amir Ahmadi, A., Pourhashemi, S., Akbari, E. (2014). Selection of an appropriate model among
two-variable statistical methods for landslide risk zoning in GIS environment (Case study:
Bagqieh watershed). Geographical Studies of Arid Areas, 15, 71-89.

Ayalew, L., Yamagishi, H. (2005). The application of GIS-based logistic regression for landslide
susceptibility mapping in the Kakuda-Yahiko Mountains, Central Japan. Geomorphology,
65(1/2): 15-31.

Carrara, A., Cardinali, M., Detti, R., Guzzetti, F., Pasqui, V., Reichenbach P. (1991). GIS
techniques and statistical models in evaluating landslide hazard. Earth Surf Proc Land 16,
427-445.

Ebadinejad, S. A., Yamani, M., Maghsoudi, M., & Shadfar, S. (2007). Evaluating the efficiency
of fuzzy logic operators in determining landslide capability (Case study of Shirood
watershed). lranian Journal of Watershed Management Science and Engineering, 1(2), 39-44.

Entezari, M., Izadi, Z. (2013). Study and evaluation of bivariate statistical methods in landslide
risk zoning, Journal of Geography and Environmental Planning, No. 4,. 205-214.

Gemitzi, A., Falalakis, G. and Eskioglou, P. (2011). Evaluating landslide susceptibility using
environmental factors, Fuzzy membership functions and GIS. Global Nest Journal, 13(1), 28-40.

Geological maps of Urmia and Sero with a scale of 1: 100000 and geological maps with a scale
of 1: 250,000. Geological Survey of Iran, 1988 and 2006, along with reports.

Gupta, R. P & Joshi, B. C. (1990). Landslide hazard zoning using the GIS approach- a case study
from Ramganga catchment, Himalayas. Engineering geology, 28, 119-131.

Kanungo, D. P etal., (2009). Landslide susceptibility zonation (LSZ) mapping —a review. Journal
of south Asia disaster studies, 2 (1), 81-105.

Karimi, H., Naderi, F., Morshedi, E., & Nikseresht M. (2011). Landslide Hazard Zoning in
Chardavol Watershed in Ilam Using Geographic Information System (GIS). Journal of
Applied Geology, 7(4), 319-332.



VSNV pas AF - olunl prda Jle YV Go)led «S50s8 908859, 10
Hydrogeomorphology, Vol. 8, No. 27, Summer 2021, pp (1-17)

Karimi Sangochin, 1., Onagh, M., & Saad al-Din, A. (2012). Comparison of the efficiency of 4
quantitative and semi-quantitative models of landslide risk zoning in Chehelchai watershed,
Golestan province. Journal of Soil and Water Conservation Research, 19 (1), 183-196.

Magliulo, P. et al., (2008). Geomorphology and landslide susceptibility assessment using GIS and
bivariate statistics, a case study in southern Italy. Nat Hazards 47, 411-435.

Meteorological Studies Report. (2006). General Department of Natural Resources of West
Azerbaijan, Chaharmahal Water Rescue Consulting Engineers.

MirNazari, J., Shahabi, H., & Khezri, S. (2014). Currency and Physics of the AHP and Objectives
in the Islamic Republic of Iran. Journal of Geography and Development, 37, 53-70.

Mosfaei, J., Onagh, M., & Mesdaghi, M. (2009). Comparison of the efficiency of experimental
and statistical models of landslide risk zoning (Case study: Alamut River watershed). Journal
of Soil and Water Conservation Research, 16(4), 43-61.

Rahimpour, T., Roostaei, S. & Nakhostinrouhi, M. (2018). Landslide Hazard Zonation Using
Analytical Hierarchy Process and GIS. A Case Study of Sardool Chay Basin, Ardabil
Province. Hydrogeomorphology, 4(13), 1-20.

Roostaei, S., Khairizadeh, M., Sarafrozeh, S., & Najafi Igdir, A. (2012). Landslide risk zoning
using the factor of uncertainty model. National Conference of the Iranian Geomorphological
Association, 1, 163-165.

Roostaei, S., Najafi Igdir, A., & Hejazi, A. (2018). Landslide Hazard Zonation Using the Fuzzy
Logic Method in Nazlo-Chay Basin. Quantitative Geomorphological Research, 6(4), 103-119.

Sakar, S., Kanungo, D.P. and Mehrotra, G.S., (1995). Landslide hazard zonation. A case study
in Garhwal Himalaya, India. Mountain Research and Development, 15(4), 301-309.

Saha, A. K et al., (2005). An approach for GIS-based statistical landslide susceptibility zonation-
with a case study in the Himalayas. Landslides 2, 61-69.

Shadfar, S., Nowruzi, A. A. Ghodoosi, J., and Jafar Gh. (2005). Landslide Hazard Zoning in
Laktrashan Watershed, Soil and Water Conservation Extension Scientific Journal, 1, 1-10.

Teimouri, M., & Asadi Nalivan, O. (2020). Susceptibility Zoning and Prioritization of the Factors
Affecting Landslide Using MaxEnt, Geographic Information System and Remote Sensing
Models (Case study: Lorestan Province). Hydrogeomorphology, 6(21), 155-179.

Van Westen, C. J & Soeters, R. (1998). Geographic information systems in slope instability
zonation (GISSIZ), ITC, P. 156.

Van Westen, C. J. (1997). Statistical landslide hazard analysis. ILWIS 2.1 for windows
applications guide. ITC publication, Enschede, pp. 73-84.



vy Slrshil el adg> 50 Ghialine) s aiaigy ) oyitegs (g kel (glaJae 518

OHas g oSSl saon s

Wang, K. L. and Meei-Ling L. (2010). Development of shallow seismic landslide potential map
based on newmark's displacement. The case study of Chi-Chi earthquake, Taiwan, Environ
Earth Sci, 60, 775-785.

Yin K, J. and Yan T. Z. (1988). Statistical prediction model for slope instability of
metamorphosed rocks. Proceeding of the 5th international symposium on landslides,
Lausanne, Switzerland 2, 1269-1272.



