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Gregory & john (2003), Ayalew & Yamagishi (2005), Chan & Jinfei (2007), Das et al (2010), Atkinson
& Massari (2011), Motavalli et al (2009), Sedaqgat et al (2012), Khaledi et al (2012), Shirani et al (2012),
Kordi, et al (2012), Saffari et al (2013), Karam & Toorani (2013), Karimi Sangchini et al (2013), Moradi
etal (2014), Abedini et al (2014), Shirani & Arabameri (2015), Qahroodi Tali & Qolizadeh Ayla (2016),
Arabameri et al (2018), Asgari et al (2018).
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Figure 1: Coordinates and geographical location of the studied area
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Figure 3: Elevation map Figure 2: Distribution map of slope instabilities
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Figure 5: Aspect map
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Figure 4: Gradient map
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Figure 7: Distance to river map
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Figure 6: Distance to fault map
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Figure 9: Lithology map
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Figure 8: Distance to road map
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Figure 11: Land use map Figure 10: Vegetation map
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Figure 13: Density percent plot of slope instability Figure 12: Density percent plot of slope instability for elevation
for gradient classes classes
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Figure 15: Density percentfplolt °If slope instability for distance  Figure 14: Density percent plot of slope instability for aspect classes
to fault classes
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Figure 17: Density percent plot of slope instability for distance Figure 16: Density percent plot of slope instability for distance to
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Figure 18: Density percent plot of slope instability for lithology
S classes

Figure 19: Density percent plot of slope instability for
vegetation classes
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Figure 20: Density percent plot of slope instability for land use classes
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Table 1- Coefficients obtained from logistic regression model
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Figure 21: Slope instability zonation map by logistic regression method
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Figure 22: Diagram showing areas occupied by hazard classes in logistic regression method
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Figure 23: Slope instabilities in Avin, Afzalabad and Benarvan Villages

S S 4o

SaS Ol ST 2als glas aly gl 5s ool 0 G s (glawls g bl g5 Sl sl clls
355 Bl 03505 L g 3 ibige SDlgad & e Ygome Lo lLL 51 30 DLt 48 e (3L
Ll ol OS g8 pasiS s opl 5128 S S 1l s patie ) Ol el dbind Cuti 5 d3S l p
Comsbon 1y pslie (glas o (5 050 258 5 S 516 it (6l JS s w538 e 5 andllas
B Cse slpe plralr ol LAl eslds (65,0 4 Land 1) Jed 5 oS e Glag A 5o 5 sl L1
2 shile Olge 4 Ll el 51T S 5 L3Sa5 s et & 50 i S5 b las s
0 pslie letle sla tss Lol jos ud 035 Sl 038 SBls Jhe ot (ga) w slpe S 0 K
2002) a3l W asdl e 5l abol LB 2l 53 28 Gl Fie o (p i oS Ao B 4 L Cpl 2l
A andllas 5550 adlaie Lo s /Y s 3 (St O g S5 Jbe Sl ool =% Ll (Ghazbani,
Ol ol St by 5o Sl Lo 0 VY/0E s 5 VUl s b slaagy 5o slaels (651G ¢ 535
SR ¢ 585 dloal oS s oy o (e e 2 iSOt b SN Db Jule Sl dus 5s sl I3
el adlaie 3 glaals

Rl o3 Sipla e g LS G U5 e 3 St Do S5 Je b oS e (LT sla el o st s
Sie b &Sl a8 b pioeen 5 Sl olis S bl oYY |, Pseudo R Square as L jldds jiass
2y 55 Chi Square axLs jlads das e 0l 1) Jod LB 250 dde cpl (sl o o/Y &kl 5l 3855
U2 At 3 el 0 s kel Sl 1 5t Sl OF e cpl a5 L aS el 0us S bl 1 VAT

Sl Sl a8 sl 0 dos S Sl 04T L 1 55 ROC Wﬁ}ch’"bbﬁgﬁﬂ;)}é%|fé(’wb:ﬁp


http://geographical-space.iau-ahar.ac.ir/article-1-2745-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 23:03 IRDT on Tuesday June 18th 2019

VWAA 5les £ o lach ana) 53 Jlo < abidl yia (SLudd oulih g5 sale dolilad Vo5

3 ol Jlaxst slie b (955 alasly ol sdaline (gl o35 SIS = oS sl 0 51 Sl 5 s o OLES 1, L
3513 St O g S5 ke

e W Sl YU o 20 0l el st ) aels sladnT s st S 0 4 anlllas 350 adlate Zulgs 5
Y0/471) el s S s of a3 VY/00 e o skS YAV/H A g s adllan 35 50 adbate IS 513 5y
(o kS YV/A) Lo S 3 0T Ao 3 VV/0 8 (e ghSYV/AY) ol oS 55 OF o ys VY/EY (e kS
ol S 13 VAV s oIS s 0T oy +/ Y (e kS 470 ) VL IS s of s s Y/YO
(OA/Y0) e L sl Kawe 1 e &5 (glo oo sl 53 YU Slelis )| s (glamslsgg )bt slaws o 5 5
BU 5 s LS sy bl Gble ol ot 50 LS e ook s b sl pl aced el £
adlas 340 adlane 53 4 § ygo e Sldalie lal sl LS el 5 5 dilas s 5 LS il
Gl o p baal ol 5 28 4Kl ara s ol 030 Eo Shol S sl s glasls slaasl s
orl Ol om ailate > 4 S el R a5 L 3o S e (0 Jlp8) s o kit sl o g Bl
03,5 il anlllas 5,50 adlats 55 (slausls Slacyl bl ¢ 585 55 1) G hmpe 5 ol S8 cank Jolse o) et
Ve o5l Ol a5 b 6 K858 5o L 5 (6l Slasl) anen 5 5 Slses o b sl 3 e 5 cnl 4o

Lol o o2 3lee glasls (ILLL VL s


http://geographical-space.iau-ahar.ac.ir/article-1-2745-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 23:03 IRDT on Tuesday June 18th 2019

\PY Satieaad (g gaen )S 5 Juo 3 ouldieal b () g ylis JeuS (g 90l yi yu sldals slags Hlasbals £ 98 9 Gnulina (paaas

References

- Abedini, M., Qasemyan, B., Shirzadi, A., (2014), "Landslide occurrence risk modeling by
logistic regression statistical model ,case study: Kurdistan Province, Bijar Township",
Geography and Development Quarterly, 37: 85-102. [In Persian]

- Ahmadzadeh, H., (2005), "Erosion and sedimentation modeling for Qaleh-Chai catchment
basin, Ajabshir, using satellite data in GIS environment", Roostayi, Shahram, M.Sc. Thesis,
Faculty of Humanities and Social Sciences, University of Tabriz.

- Arabameri, A., Rezayi, K., Shirani, K., (2018), "Zonation and assessment of landslide hazard
by using safety factor, area density and analytic hierarchy process (case study: Vank catchment
area, Isfahan Province)", Geographical Space Periodical, 62: 93-116. [In Persian].

- Asgari, S., Qanavati, E., Shadfar, S., (2018), "Spatial analysis of landslide indices affecting
sediment load of Ilam Dam Catchment area”, Geographical Space Periodical, 62: 299-318 .[In
Persian].

- Atkinson, P. M., Massari, R., (2011), "AutoLogistic modeling susceptibility to landsliding in
the Apennines Italy"”, Geomorphology, 1-2: 55-64.

- 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 .[In Persian]

- Ayalew, L., Yamagishi, H., Marui, H., Kanno, T., (2005), "Landslides in Sado Island of Japan:
Part 11. GIS-based susceptibility mapping with comparisons of results from two methods and
verifications"”, Engineering Geology, 4: 432-445.

- Chen, Z., Jinfei, W., (2007), "Landslide hazard mapping using logistic regressionmodel in
Mackenzie Valley Canada", Geomorphology, 1: 75-89.

- Dai, FC., Lee, CF., (2002), "Landslide characteristics and slope instability modeling using
GIS -Hong Kong", Geomorphology, 42 (3-4): 213-228.

- Das, 1., Sahoo, S., Westen, A., Stein, A., Hack, A., (2010), "Lanslidesusceptibility assessment
using logistic regression and its comparison with a rock mass classification system, along road
section in the northern Himalayas (India)", Geomorphology, 114 (4): 627-637.

- Geological Survey of Iran, (1992), "Report on geological quadrangle map of Sarab", Theran:
Geological survey of Iran. [In Persian].

- Ghazbani, F., (2002), "Environmental geology", Tehran: Tehran University Publications. [In
Persian].

- Gomez, H., Kavzoglu, T., (2005), "Assessment of shallow landslide susceptibility using
artificial neural networks in Jabonsa river basin, Venezuela", Engineering Geology, 78 (1-2):
11-27.

- Gregory, C., Ohlmacher., J., Davis, C., (2003), "Using multiple logistic regression and GIS
technology to predict landslide hazard in northeast Kansas", USA. Geomorphology, 69 (3-4):
331-343.

- Karam, A., Toorani, M., (2013), "Landslide susceptibility zonation using linear regression and
analytic hierarchy process methods case study: Haraz road from Roodhen to Rineh",
Geographical sciences Applied Researches, 13 (28): 177-190. [In Persian].

- Karimi Sangchini, E., Onaq, M., Saadodin, A., (2013), "Slope instability risk and damage
assessment of Chehelchay catchment area - Golestan Province”, Watershed management
researches, 26 (1): 74-84. [In Persian].

- Khaledi, S., Derafshi, K., Mehrjoonejad, A., Qarechahi, S., Khaledi, S., (2012), "Assessment
of the factors affecting slope instability occurrence and its zonation by using logistic regression



http://geographical-space.iau-ahar.ac.ir/article-1-2745-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 23:03 IRDT on Tuesday June 18th 2019

VWAA 5les £ o lach ana) 53 Jlo < abidl yia (SLudd oulih g5 sale dolilad VFA

model in GIS environment (case study: Talegan Catchment area)”, Geography and
environmental hazards, 1: 65- 82. [In Persian].

- Kordi, A., Dashti Marwvili, M., Motamed Vaziri, B., (2012), "Landslide hazard zonation by
using multivariate regression (case study: Koohsar catchment area)™, Journal of environmental
erosion researches, 8: 49-61. [In Persian].

- Menard, S. W., (1995), "Applied logistic regression analysis", Sage Publication, Thousand
Oaks, CA.

- Meneveau, C., Scrrnivasan, K. R., (1991), "The multifractal nature of turbulent energy
dissipation”, J. Fluid Mech, 224: 429-484

- Moradi, H., Dashti Marvvili, M., lldoromi, A., (2014), "Preparing landslide hazard sensitivity
map and its assessment by logistic regression”, Grassland and Watershed Management
Publication (Natural Resources Journal), 67 (4): 617-629. [In Persian].

- Motavalli, S., Ismaili, R., Hoseynzadeh, M. M., (2009), "Determining sensitivity to slope
instability occurrence by using logistic regression in Vaz Catchment area (Mazandaran
Province)", Natural Geography of Larestaan, (5): 73-83. [In Persian].

- Peyrovan, H., Shariat Jafari, M., (2013), "Presenting a comprehensive method for
determination of erodibility of lithological units regarding the geology of Iran", Scientific-
research journal of catchment engineering and management, 50 (3): 199-213. [In Persian].
- Rahimi, H., (2011), Temporal-spatial modeling of land cover variations by a combination of
Markov Chain, artificial neural network and automated cells, M.CS thesis, Faculty of
Geography, University of Tabriz. [In Persian].

- Saffari, A., Alimoradi, M., Hatami Fard, R., (2013), "Zonation for slope instability hazard by
multivariate regression method using discrete data in Marbar River catchment area",
Quantitative Geomorphological Researches Quarterly, 3: 59-74. [In Persian].

- Sedagat, H., Motamed Vaziri, B., Kavyan, A., Moosavi Khtair, S. Z., (2012), "Preparing map
of sensitivity to mass movements by logistic regression statistical model (case study: Km 45-
57 of Haraz Road from Amol)", Journal of Watershed management, 19: 37-48. [In Persian].
- Shariat Jafari, M., (1996), "Landslide (fundamentals and basics of natural slope stabilities)",
Tehran: Sazeh Publications. [In Persian].

- Shirani, K., Arabameri, A., (2015), "Zonation for slope instability hazard by logistic
regression method (case study: Upper Dez catchment area)", Water and Soil Sciences
(Agriculture and Natural resources Sciences and techniques), 19 (72): 321-334. [In Persian].
- Shirani, K., Haji Hashemi Jazi, M., Niknejad, S. A., Rakhsha, S., (2012), "Zonation for slope
instability hazard potential by analytic hierarchy process method (AHP) and multivariate
regression (MR) case study: Sarab- Northern Karoon catchment area”, Grassland and
Watershed Management Publication (Natural Resources Journal), 65 (3): 321-334. [In
Persian].

- Van Westen, C. J., Castellanos, E., Kuriakose, S. L. (2008), "Spatial data for landslid
susceptibility, hazard, and vulnerability assessment: An overview", Engineering Geology, 102
(3-4): 112-131. [In Persian].

- Wati, S. E., (2010), "Integrating landslide susceptibility into land capability assessment for
spatial planning: a case study in Tawangmangu Sub District"”, Karanganyar Regency, Indonesia.
M.Sc Thesis. ITC Univ. Twente Netherlands and GMU Y ogyakarta.

- Yilmaz, 1., (2009), "Landslid susceptibiliry mapping using frequency ratio, logistic regression,
artificial neural networks and their comparison: A case study Kat landslides (Tokat- Turkey)",
Computers and Geosiences, 35 (6): 1125-1138.



http://geographical-space.iau-ahar.ac.ir/article-1-2745-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 23:03 IRDT on Tuesday June 18th 2019

\Fe Satieaad (g gaen )S 5 Juo 3 ouldieal b () g ylis JeuS (g 90l yi yu sldals slags Hlasbals £ 98 9 Gnulina (paaas

- Qahroodi Tali, M., Qolizadeh, A., (2016), "Slope movements potential in Zangmar river
catchment area (Makoo City)", Geographical Space Periodical, 55: 257-272. [In Persian].


http://geographical-space.iau-ahar.ac.ir/article-1-2745-fa.html



