[ Downloaded from jwmr.sanru.ac.ir on 2025-11-15]

Nl WAV bl 5 )lon /Y 0)lod /s Jlo 55l 059> e acliingy

FLIEET @99 (g oS 5 () 3 o3l b 38 &1 el S s (S
(0095 095 7w 259> 153 )90 andllas) CLEM! (4551 (y LS

£ . - N & - . N .
Slot (ome 9" Sy (98 T (2loy W L g pele pe Lo e

(elireza.ameri91@yah00.com : Jgguwe ot g5) ¢ yoyde oy oKD (5559890955 (558> (goomatils —)
oilss ol ¢ wlidioguy Hbolual Y
ol ool b gl 5 55L88 o 55 o bslial ¥
Ol ol8til (3gl98) 90955 il —F
AV i by oy QYYD wedly fu)b

XS
@ golwe Gblo (ool WS (0 Jeood Glea ol )3 Gludl g boeo dlaBl @ 1) oo Olylud B03H (ej
O 059 53 ORI ey JbS Sy Caa oo (il 53 Ml Sx9ps SIS ol I Sl Sl 53 e
9 lolgale yaglas 5l o3liiuol L Iyl jolite s sl 049355 03kl SLEMbT (155)) 9 9l (29,91 (s 5 S0 31 (39,8
23,5 g aallne 3,90 ailain £S5 (05 AT 4t 9 (allis 55390 alltie > (o34 U e live e
(S 1 dlold ool 1 dlold icuwd S oo Mo yd (15,1 OlD Jold (w380 cre 3145y 43 yig0 Jole VY o8
s 501 A3 (TWI) 31,5 3355 (e 3L SPD) e 508 (i o] 651,8 53335i) cadl gl 1 bl
51 Jelss (39 comnd joliie Ay 93,5 098y ArcGIS10.2 Jawxo 43 jo5do (SAL 9 W3S olwlid alade glodl adli g
oW 0 > ding (o Wi 3,5 o3l WML (35,1 (pdg, 5 WIS (1jg e ST 9 09l (295 b,
S5 g1y (AUC) (gixia 3t Corbuns 3 ROC gixio 3335 483 Sljicks 5 ) chuogio 5 oS b 5 Uyl
W Gl Sy Jae a5 8l slis o I Jeols wslie g w3 )5 aaliiw] (oo (5l AUC | 5 paw s (§Audigy
Ot by 83> 1 Aol g (1,1 (5 2y Jolge oS 315 (LS gl il oo (3 (e s giaing S (+IYAY) (YL
o, VY g ol shas 63, 40 05 I (HUSR YIYY /L) woyd VE/€0 (guls b Wl (W358 o £999 30 1y wili
SRS ST sise) 3 Wl o g3 il I bols TS Sl 6,5 1,5 35 A kS 83, 3 (U £YEEN)
3158 Ol 3240l 0 03l 3550 (Jrateo CBlis g odls Cd b (b yloid b (BESE L 5 Wbo (glarwss sz b 6l cuwlio

[ DOR: 20.1001.1.22516174.1397.9.17.14.6 ]

[ DOI: 10.29252/jwmr.9.17.132 ]

255

09y 0390 «lEMb! 433 )] gy sl (29551 (19 (SN Ay <o 3 (o) 15 slojly

83 oy o yme 53 o)lgen cul 0nd @ly oSy L
b9y Bl g S cnl g Sge Jolos calid g 31> )13
Bble sucugdyl 9 Biome; Gnotn ln ol
Sy diej ) OpSB oAbl oo (6y908 B3 4 (ol
clllae g)lol (slagsty, 5l eslatl b (oo slad
2 RABNFIVY  FVYF) Conl 48,5 Sygo (glod i
5 ovidoee) oy aey0l (608l eolaiwl diw
sl 13l AT, le a8 Cowl 48 )5 O a0 (0L Slalllas
oj9> Liomes Cumlas bl Hohate @ (V) ol
g opste 93 (ylel JUI 51 Slog) 9 aSimn 5]
an 5 by 8 solil oyeils gyl Lasls
lapbio el (B33l Comlua b)) Hlaie 4 (F)
a3l 5 oputiagd ()bl 2T 51 STobal ;528 oV 3Sen
A yelaie 4 (YA) hlKen g 55 053,8 oolatwl g,
Jae g el (35)] Je 93 51 230 Coplu 4k
Oikos opl 3l Gan 008 eolatwl asdly i (Y leisl
o3l b (59,87 (193 09> 53 (B33 me S s
ol s ol el oS S F s 2
wove 3l gy (orwcous jglaie 4 bl e OleMbl

Ll 00 oolaswl ROC

doddo
2 w3l Glojes p okjps g o) Jelse o Sl
sibe Slad (S o bia) (e &S 000,50 ) > (3L
2 Bdes (330 0ma) ((VA) 335 o0 Cguina laoje ol )
SIS ey S able bz laslys | ael ol
1S g (VF) 300 2) 851> (ogmy ($59d53 9 (SlimngS
o wibe SbunsS blie ) b chhs e
S umd e gy it Jelge pI cod b33 (e
Iy Jolgs cpl o bl s ol Sl Jolge j3 (S5 s
SSass L pen 4wl 035 danlge JSie L
299 G5 e ol Jelge Loyl g calid (il
Cwld ST ol 1 (So G5 omes s gdbaigy
Syrge S (o) €989 3 e Jelse (lulid (YY)
i can bl glalpl 51 (G ol s a4
9 prcwle OBl g oy ol S cla)Kal) 4
O g3y 059 (VO) Ml Fgo 4 (n e
G ag by Sl adbie S Gad @l S 4


http://dx.doi.org/10.29252/jwmr.9.17.132
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.14.6
https://jwmr.sanru.ac.ir/article-1-631-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-15]

[ DOR: 20.1001.1.22516174.1397.9.17.14.6 ]

[ DOI: 10.29252/jwmr.9.17.132 ]

WY

WAV ol 5 5las /Y 0)los /s Jlo 550l 059> e acliingly

O o W39 05 (o0 doui po AwlS AWlS g ) puS
Slisg) o> > Sig Ol wliog, b (s bl 51 g
sdas DNg o 09)S Cale y3 5 SOk Alsg) 4 qwasS
oy 5 aib o)ld b slagliensS |y Lingh 350 aidlate
o3y JoSui5 ()8 wpr—six 9 )8 Jlod - Jlad) )
5 5o Lwd (G5lgd )90 059> (535 30 Coomd )3 S g o
S ol (o (s L <> olyo 4 (5)5mloas
Slg 32 )3 (oS (oled g 95 03 AgS 03 (g3 S
4 28ly 50wl SliwdsS Il patn S ddlaio Ll puis
Silye 50U )3 ik S 4 laSL (Sl 5 Shes i
W)l VL ol 48515 08 e 0T i
daygo o VAV @y ol elas))l 5 el o e FYAY ddlais
lud 058 ol 055 Ay lgi o ddlaio woe slasuils
055 ¢ Slowl ¢ g 1m0y ¢Jy doude 058 ¢ Jlodl ((EM
2,5 0Ll oluuw 09l 058" 5 4 y8 058 ¢ Suilo

S0°30'""E

31°45'0"N

U Tom3A g
U skigk
2= High : 3383

Low : 1017

50°30'0"E

B w9, 9 290
azllhe 3,90 adlie u,;é,o

0oe TV OV B WV Y Jolas 13 eb e oje
ool 0l gBly By5 Jgbo 07 ¥ B 0% YOy Jled
2 9 2l @yeyioghS YYAY 2905 (155 10 0jg> Canmg
2 0jg pl 2 )13 Jo)l el 0t gz (g yraghs YO
O3 5 ohed b o b Jlre)ler bl 08 Cgx
sty 0390000 cpl (umo JS 50 (pyiers DS )3
a3 0> (S35 pe Cuowd )3 & b (b
0je> 3 dalllas )50 ddlais 3y I8 o3 Ol &g,
2 8 Cuload @ly (plas 5byd 9 o) @) ¥ o)ledd
D )18 515 sloosS iy o Cgir g 0pE Cond
395 039> 325 9 213 )18 Sl i el 53 (g3 e ady
doipoo Ela5)] e ploglS YO ailhdg) Job Adbioe (o)l
Aibe yie VeV Wi, gyl g e YYAY
sloogS g cunl (B8 Cgir — (08 Jloud w2, e

S0400E
L oy Jas ey \
g
>
A

31°45'0"N

Figure 1. Location of study area
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1- Plan curvature

2- Profile curvature
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Figure 3. Distance to stream
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Figure 5. Distance to road
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Figure 2. Lithology
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Figure 6. Elevation
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Figure 13. Profile curvature
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Figure 12. Plan curvature
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Figure 15. An example of landslides occurring in the study area
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Abstract

The landdlides impose serious damages to the economy, environment and human throughout
the world. Identification of areas susceptible to landdlides is necessary to avoid risks. In This
research for Landslide hazard zonation in sarkhoon karoon watershed have been used Shannon’s
Entropy Index and Information Value Methods. For this purpose, at first, landslide locations
were Identified using satellite images and field surveys and then landslide inventory map was
created for study area. In the next step, 10 Effective Factors in Landslide occurrence include
atitude, slope, aspect, distance from road, distance from fault, distance from river, lithology,
land use, stream power index, topggraphy wetness index, Plane Curvature and Profile
Curvature were identified and mentioned maps will be digitized in GIS. In order to determine
the weight of factors used Shannon’s Entropy Index and to determine the weight of classes used
Information Vaue. The final Zonation map in the five classes include potential risk of very low,
low, moderate, high and very high were prepared. The ROC (Receiver operating characteristic)
curves and area under the curves (AUC) for landslide susceptibility map were constructed and
the areas under curves were assessed for validation purpose and its value showed that the hybrid
model has a higher efficiency (0.781) for landslide hazard zonation. Results showed that land
use and distance to road factors have the greatest impact on landslides. According to the results
of landdide maps 14.45% (11220.4 ha) of the area are ranked as very dangerous areas and
6.11% 14744.1 ha) as dangerous areas.The results of this research can help planners to choose
favorable locations for development schemes, such as infrastructural, buildings, road
constructions, and environmenta protection.

Keywords. Information Vaue, Landslide, Shannon’s Entropy Index, Sarkhon
Watershed, Zonation
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