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Figure 1.Geographical location of the study area sheet number 1: 50000 topography used in the research
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1- Topographic Position Index (TPI)
4- Normalized Difference Vegetation Index (NDV1)
7- Plan Curvature

10- Landsat

13- Terrain Analysis System

2- Sediment Transport Index (STI)

5- Stream Power Index (SPI)
8- Profile Curvature9- Harmonized World Soil Database
11- Multi Spectral Scanner
14- Compound Topographic Index (CTI)

3- Topographic Wetness Index (TWI)
6- Roughness Index

12- Annulus
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Table 1. Land Form Classification based on TPI (75)
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1- Tangential 2- Length and Slope 3- Adapted Universal Soil Loss Equation
4- Universal SoilLoss Equation 5- Land Form 6-Generalized Linear Models
7- Binomial
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Figure 2. Standardized coefficients in logistic regression model

Cute plie &S (5yobdy cdmd o (LS 1) 3y b b e
Mb 9 M ).uwo O W djaJI) b..\».tb.)uLw) cp‘j])‘o
Syt A8 o ol |y daily (39 (wgSae ¢ e CSlps g

L'ZJ. ;A.»‘).,.o uly.cdu 45) [XW) D)L\Sllw‘ wl)..o ‘L)’l 2 bsML

ly oodome; €989 » o Jeloe 30 (dgd o0 4l
o (139 dmlie Jod ol (Y JSS) wlei e pasuie

1- Jenks 2- Squared Deviations between Classes (SDBC) 3- Squared Deviations from the Array Mean (SDAM)

4- Squared Deviations from the Class Means (SDCM)

5- Goodness of Variance Fit (GVF)


http://dx.doi.org/10.29252/jwmr.10.19.154
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.19.11.4
https://jwmr.sanru.ac.ir/article-1-871-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-09-07 ]

[ DOR: 20.1001.1.22516174.1398.10.19.11.4 ]

[ DOI: 10.29252/jwmr.10.19.154 ]

ATANS

Sl SBld ple b oawlie ) YL
ol £58g sl (Blo g (V) oas S ol b 5 SlSE
ool 5 038 pob ISl (ol adlae ST il o o)
(oy> Y5ID) sy )3 ke yishe il b oS
Cnl 9 0392 5355 3 (VU (S ) plo &) Cons
el oad NS ol 3 S3imes E89 LERL o el
P &S g SB Slesd sl Shg il 0 (S SBPH
Ol 5l (BU sl bisline; g Slodg OIS dbul
e b LS 3 Jobs ol olul &8 5yl i
sl il a5l ioleyd calises glgil g984 Jas YL, PH
LY oS 50 &S 955 & (FY) sl 03 5 i <(glodgs
oeS LY N 5 9 0 PH (e (53 (e
§ (EC) (SsS ol ipan bl V5 (i3
1y Sy ol Glyies o canl ()I5,55 olge ales
g odd SB polS (Blis 48 (18) ol cuw (GlalS
@ (A) WS oo walyd (D3one; g8y slp |y s
Y oS 0 SBEC e b lis )y 5l Jols
(+/+0) a8 o ¥ oIS sl g (VY) Jado st
ool Cuw yol ped g Canl 03l olaisl b5 |,
Geos ES g Olleyd GRIEL g ead LS by
Sl atsly olyen 4y joSde sble o 1) S (glodgs
SIS 5 gy s S ges oS Ay, (b
WS oo S s (5)lub 4 (b s b sy Gee
g SB ol (el by mre (18 4 w9 L (V)
A e ol o8y om by G (e plouil bis
355 e B b jon Il el i Jole

WA bl g 5lee /N 0yl pmd Jlo jusol 0jgn o e doliiimngsy

sl adl layiie ple 4 Cuns PVl cops &
dols o5 Sloj g 039 )b n LR Sy curs
w ) i olis w0dd 3kl s BLbl s bl
Comgd JPdne Jho )3 jile Gy ey olaid] g
(YA¥)
S Jole

sl pasuio ¥ Joio o ¥ IS5 mlis 5l &7 )5k plen
£58y 2 Jole 0 sat > LR ik (508 b S Jole
adlato b (g (ol 2 298 0 Al (35 300
S 85 JS8) 25 o 3 Y i 5 adllan 3,50
dilnia sly "pgb= IS 5 ' pg) il g9 9 S s
o i L e & 0 pakds
Al plo 5l b dopd &S SlSB .l s sdnlie
Shz g 039 S g9 5l S g Sk S
9o S (lise pizen (VW) Miboe )95 0 (oS
9 e nj ol s L paiias glatuly S )00
S 53 Jelgs cnl 3929 5 (BVAY) )l (Bjalone; £3
ooll oo 2t |y (Bjewe) o slad K03y
BAINY) adaie glagbiidine; (nivin O Jbee @b
ol p) 48 dogn goBgts ooyl CBL LY IS 1 (a0
NS cpl 53 (dao)d FIYD) opdb duopd g0 YU 5l b
0395 duoyd YO (WS pl 3 29390 i e il oo
SS i) Jon g SB (S ial el &
dalate gla 533 oSS Wl 0053,8 (uMST ol s iy
23lie dgrg Cuwl sl odaline ¥ WS > (dop <))

58°30°0"E 59°0'0"E 59°30'0"E 60°0'0"E 7z
s : A r A z
& 3
2> 1Y
27 3
3
£
;I I :
2
s sl
S s
I-Re-Yk-C
1-Xk-2C
1-Be-2C
Yk38-3a
Xh35-3a
I-Re-Yh-c
0 510 20 30 £
z km s
H B
3
ES - - - r
S8°30'0"E 59°0°0"E 59°300"E 60°0'0"E

addllas 590 adlais S gabdi by aid -V S5
Figure 3. soil classes map of case study

1- Loam

2- Clay Loam
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Figure 5. Elevation classes map of case study
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Figure 6. Plot of frequency percentage of landslide points in altitude classes
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Figure 7. Geology unit map of case study
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Abstract

Landslideeventin Iran, as a natural hazard, causes a lot of mortal and financial losses
annually. Thus, the comprehensive researches are necessary to provide useful solution for
preventing and reducing the damages caused by landslide events. Accordingly, the present study
uses a logistic regression approach whit the aim of prioritizing the factors affecting the
occurrence of landslides in a part of KopetDagh-HezarMasjed zone, in North-East of Iran. In
this work, after applying the GIS functions on each initial information layer,the logistic
regression analysis was performed to identify the effective factors, and then the frequency of
landslides in each class was determined. Based on the results of Type Il analysis, among all
selected factors, soil factor with the lowest value of Pr>LR ratio (0.001) was identified as the
most important driving force in landslide happening. After that, altitude, lithology, Topographic
Position Index (TPI), Stream Power Index (SPI),Normalized Difference Vegetation Index
(NDVI), roughness index and landuse, with the Pr>LR values 0f0.002, 0.003, 0.004, 0.032,
0.037, 0.100, and 0.109,had the most impact on the occurrence of landslides in the study area,
respectively. Four initial factors at the 99% confidence level and other factors at 95%
confidence level were effective in landslide occurrence in the study area.
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