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1 - Stream Power Index

2- Compound Topographic Index
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1- Receiver Operating Characteristics
4-Test Variable

2- Area Under Curve 3-State Variable


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.217
http://jwmr.sanru.ac.ir/article-1-672-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-02 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.217 ]

Y\Y WY Hlasls g 5l VY o les [pthn Jlo sl 059> o o dslitagh

(D-S) i - fned (5,95 5l oolaial b (53 (e £989 )3 fgo Jolge DLl ()39 =) Jgoor

N . - o S os
wys w)js - ‘5..:}.&1 b-s o [Satadi. 5}
Slade do e do s
N Yo YO WY Je ¥ VIVE VYR
NE AF o EYY o> ¥ VIVE VYA
NW A Y6 AY o g Lusie 0 av/AY -85
E YW TVA VY o5 ¥ YEIFY -jeY
o g w ¥ WE AN b L X3 1A “I¥8R
s Y fY ATA <. A V¥V I5VF
sE 5 YA\ <AYY Voo Y-- A V-IFY “163A
sw 5 YFR AN M) o3l 5l alols Yoo X i 33 -15¥a
F . . “/RAY Yoo fe. vy vioF )
¥ ¥4 YRV oty > VoY DAY PR
on FoA Y YVYY ) ] <b-- Yo VVIRY SYY
A-Y VA YoAY  ofay M) J&T 5l alols T ) YVIRY ST
>y L EEGE >V0- - A /70 NN
<. Yo ANY  ef <0 . . SAY
‘::: LY 2 Y Vo Y- VF s Ni2a!
(M) JoS ) alols ': Ve LA A ¥ V¥ Y)Y 10V
5.
‘.. WOy s IR of 2% <IOAY
>F. 1 OAVY 5D >v- YA VEITA SIFYA
ol o v o RETVY
S ¥ WVE/AAA
ﬁ W UM A St o3 VYY VEIVE “IYVA
o = VW) OFY vof o . . “AT)
Rl S Y OWWE AAY s i \ <IBA “IPAY
bl
= v ey vy <f/a8 oA VY <IEA
ézls
ol s
* ¥4 oYYy pf FRF \FP A 5101 “IFEA
) \ IBA . <INYA VEP YA o VEIOY “IFPA
Kin WY V-AY EVY <. Ny SONY Y
ool S P YW oY ASY Voo Y-- \‘\ YYIAT SIFYY
Pzs 5 YA N (M) ailsas, jl alols Yoo X VE ANE SIVY
Qa . . NEY Yoo fe. ¥ VIVE -1704
T . . BTyl >¥f. Ny SONY R
FAA A FED A KN Siad a5 S anbe 5 o 35 et il 5 LeglSS 5 i asbe + o UG
2 VeF PVPT JRAY s, aijie Y s b laste SaT Ko P upgieihs 5 Y Laugie b 536 Sal S
(mm) S5,k ASA ¥ \IVE SED G Sal s e slabid —ColsS T gl ailsog, slo atigs Qe eslSiS —rodul ~old Pzs
GA O OF YA vy OFihees

312000 320000 322000

(e} SO0 1,000 2000 =
— — —

000
— Tisters

314000 F16000 JFIZ0000

s — yinad (65955 3l oolaiwl b b33 ey Slas gosndigy anss Y S



http://dx.doi.org/10.18869/acadpub.jwmr.7.13.217
http://jwmr.sanru.ac.ir/article-1-672-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-02 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.217 ]

Ty GIS 5 o - fhued (5,55 5l oolitl b lgusle 5ul s> 50 (o33 (e slas Sl

Sensitivity

T
0.0 nz2 o4

T
06 os 1.0

1 -Specificity

Do S Ganaiy 4 by e (S ) mlaw g ROC poie -V S0

ROC smin aulos (25,5 -V Jgo

Sy Coles Sl Gyl a

o5l Sl 4> 0 b

120 (ohilbre liebl Jolsd

A+ -YF

ofe e

<IVEY <IAYD

olal a4y bgipe el cpl sl o0g b - 09
e 4 awo o0 7y SHL a5 b ol baslass
S8l o o9l 5 (b i org) 2Bl 09 S5
ol gas F 18 balasls J glas ol ol
sl Gl L oS (1) WS o i |y (550
ol s ) 2b olile [Lid 5 o Ligldl ale 3L
Oy el ogdie ol A3 ey lp Laulh
Bwg E985 4 Siad Wil ;o ddhate lo ghiad
Sodes Siw (S anle 5 ISite Wile ol e
e ol e (1) ol ooy S oy 5 e
Js Ao g9y 4 Sl Wil o
oS el Wile opl sases LS sl Xin cusle
ly ol cdl Ol Qi by sl ol s
Oyge @ @V glaaY (9,95 e el g WS s
Sye0 (pl 4 3 (FRX) Sliass 005 oo 33
ol dib ol Olab sy el atils oLl
oogr Lo 1) Lo iisd rey o 5lel, dus s Yo N0
5 (LV0>) oS Glocgd jo a5 09 Jloyo pl 5 ol
3 g PBlas bl Sllg (1F0<) ob; L
SBhul wile pglie slogs Ysone o5 slocws
Sy gy 5l P laals dlge Ko g S
Ol 3 0l ks lacad jo .l B (59,5 asile
P ey dlml sl 4 SB gexd y gjluSE

ool o9 S yial)ly e o8
0.5= oo pj Coluw ool ao 0,8 D

b Gipdome) b gomay 5l Job mls

Dlo Hlas (V Jgaz) yand —yiaced by, 5l eolaiul
0y Jolse 02 )0 1) 039 e JET 51 alols ale
w9 & e ol cwl ols plaisl vex 4 g
el 039 ol g oS> als A8 5b & whe
To> 9 9e9e 5l g5 e Jad sl @)l w5l ho Iz
e Jalge 5l olle plo uizpa g pla o
anly ailaie o aF ool LS jiig N353k
sop el iy Cundy Dlryd adh el el
ogd giul ejp (e iR 0 5 alaghid
15 45 el CagBly ] oo 3Lt b 5UT 5 lamline
P dnelr (pls 2T ST 5 (5530 Gl 3blie
dlo S pleails @ ]) 355 sl dlusir 5 (oo
03ls e haw laaiy; syl a5 Wl T g 58
085S g Baos Jlgo aly, pae e 4y plnly cul
cov dibis wla> S sz cbaisS Ly
Gl oS sla bzl & dilate oldl 5 Sl b
&y At Giond ;0 ppe () 45 el 00,5 gy
JB S ‘5995 Slas) &)g0 4 aslhas 3550
5 ol s asl s geiss slaazil coul sanlis
shaasls L3 (FYYYVLYANAN) als )18, Gadss
2 Fre Jele e S S8k gla Shy LY
9 oy b b S 4 b bt 5n

1- Siltstone


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.217
http://jwmr.sanru.ac.ir/article-1-672-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-02 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.217 ]

Y0 IYA0 oleasls g s NY o,les /i Jlo mudul oj9> Co powe dsliiagiy

)l @l orizes Sl gy 58y 4 goute
L Glls jeSae Jow ole flis jad - paces Jow
L aS cul oud aslis bl ouz slp 2
B B \ADAR DI
aslllas 50 dilaie b olive b Lyl 5 a5 _iblie
g oo Slgddin 55l

Ohbs 4 azg b el oje Cupae (nlple
g el el aby Wb aihie Gl o g, A
Lolyd 4 paem) B oplo 79,5 5 9959 Oloj el
do |y k5 0500 @ilie yo (S g (BLS Sy conlis
sobie & dlusizr C3g0 las )3 sl oo )l 3
slaojlo 5l eslitul olpen 4 (BLS ilg ool
coi oS bl s (o g eraSis la) Solke
slp os lapl Wlgiee sl B30 sl
20,5 il jezul oje ol bl gy

Dttt (X 10) Lagin (bt Camed 83
2 Sy Fae wod B4 B ey Gl
aib (nl 0 S g9 GRIB g SYL bl
Sl cillae (1) Gldllas b 4 col atsly ol
bl (i ol plas ALl Jel> @b
S ol ssgr Bl 3 il b5 4 ol
g ool plaisl gz a1y Sl jlake o i
Joe 5l easl cass  slagyi G, &S sk @
SN e ) alol el 5w i s
Ll s ol 1y bl s s Jale s ot
975 (SN Oliee 5 G35 ) £585 e SIS
O 5l e SH)L Rl g5k 4 (YF) o)l
Sl 5 S gl (FF) SB pbeadl ooy
aglaio )| Gbl.a; T FUR (F4) Conl oo Lg).a..\ao}m
YL (5,186l Sl «odd S mhaw a5 daslllas 5,90

Sl aey Canl ooy JiSTas 58 WL ol s

&L

1. Augusting, D.J. and S.J. McNaughton. 1998. Ungulate Effects on the Functional Species Composition

81‘2 PﬁrétSClolrggwunitia Herbivore Selectivity and Plant Tolerance. Journal of Wildwife Management,

Aleatti, P. and R. Chowdhury. 1999. Landdide Hazard Assessment: Summary Review and New

Perspectives. Bulltan Engineering Geology Environment, 58: 21-44.

Althuwaynee, O., B. Pradhan and S. Lee. 2012. A(E)plication of an Evidential Belief Function Model in

Landslide Susceptibility Mapping, Computers & Geosciences, 44: 120-135.

An, P., W.M. Moon and G.F. Bonham-Carter. 1994. Uncertainty Management in Integration of

Exploration Data Using the Belief Function. Nonrenewable Resources, 3: 60-71.

Bayati, M. 2006. The Slope of Determine Potential Susceptibility to Landslide Sin Mountainous

Basins, Using Determine Special Agent, Human Sciences Modares Journal, 53: 29-55.

Bui, D.T., B. Pradhan, O. Lofman, |. Revhaug and O. Dick. 2012. Landslide Susceptibility

Assessment in the HoaBinh Province of Vietnam: A Comparison of the Levenberg-Marquardt and

Bayesian regularized neural networks, Geomorphology, 171-172: 12-29.

Cain, S. 1932. Concerning Certain Ecological Concepts. Ecological Monoger, 27: 475-508.

Carranza, E.JM. and M. Hale. 2003. Evidentia Belief Functions for Geologicaly Constrained

Mapping of Gold Potential, Baguio District, Philippines. Ore Geol ogy Reviews, 22: 117-132.

9. Chai, J., H. Oh, H. Lee, C. Leeand S. Lee. 2012. Combining Landslide SusceEti bilciB/ Maps Obtained

from Frequency Ratio, Logistic Regression, and Artificial Neural Network Model
Images and GIS, Engineering Geology, 124: 12-23.

10. Das, |., S. Sahoo, C. Van Westen, A. Stein and R. Hack. 2010. Landslide Susceptibility Assessment
Using Logistic Re%r&eson and its Comparison with arock Mass Classification System, along a Road
Section in the Northern Himalayas (India), Geomorghol ogy, 114: 627-637.

11. Daubenmire, R. 1968. Plant Communities: A text
Y ork, 5: 209-266.

12. Dempster, A.P. 1967. Upger and Lower Probabilities Induced by a Multivalued Mapping. Annas of
Mathematical Statistics, 28: 325-339.

13. Ebadifar, M. 2011. Weather Report and Climate Plan Watershed Studies Aimed at Flood Control and
Erosion and Sediment Control.Desi %n Company of Alborz, 177 pp. _

14.Egan, JP. 1975. Signal Detection Theory and ROC Analysis. New York, Academic Press Fu P and
Rich P M 2000 the Solar Analyst Users Manua. WWW document, http://www.hemisoft.com/
doc/sa_manual/solarext.htm.

15. Ghaderi, B. 2011. Watershed Studies Aimed at Curbing Economic Reports and Flood Control and
Erosion and Sedimentation, Alborz Designers Company, 121 pp.

16. IGlflan Regionél) Water Corporation, Office Based Studies of Water Resources, Bank Statistics and

nformation, 69 pp.

17.Goetz, J,, R.H. Guthrie and A. Brenning. 2011. Integrating Physical and Empirical Landslide
Susceptibility Models Using Generalized, Geomorphology, 129: 376-386.

18. Kulakowski, D. and T.T. Veblen. 2002. Influences of fire History and Topography on the Pattern of a
Severe Wind Blowdown in a Colorado Subalpine Forest. Journal of Ecology, 90: 806-819.

19. Komac, M.A. 2006. Landslide Susceptibility Model Usin%the Analytical Hierarchy Process Method
and Multivariate Statisticsin per Alpine Sloveni. Geomorﬁ ology, 74: 17-28.

20. Heshmati, M., J. Shamshuddin, N.M. Majid and M. Ghaituri. 2011. Factors Affecting Landslides
(YDE?cij(r)r?echl% glgg Agro-Ecological Zones in the Merek Catchment, Iran, Journal of Arid Environments,

21. g'905b%3N'T' 1996. Modification of Ecosystems by Ungulates. Journal of Wildlife Management, 60:

o o~ WD

o~

s Using Aster

ook on Plant Synecology. Harper and RowNew


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.217
http://jwmr.sanru.ac.ir/article-1-672-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-02 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.217 ]

Y\P GIS § yid - paced (5,95 5 oolitwl b dlgmle usul oj9 40 o33 caey ylas Julow

22.Jia, N., Y. Mitani, M. Xie and |I. Djamaluddin. 2012. Shallow Landslide Hazard Assessment Using a
Ig;eeDimensional Deterministic Model in a Mountainous Area, Computers and Geotechnics, 451-

23.Lee, S, J. Choi and I. Woo. 2004. The Effect of Spatial Resolution on the Accuracy of Landslide
Susceptibility Mapping: a Case Study in Boun, Korea, Geosciences Journal. 8: 51-60.

24.1i, C., T. Mg, X. Zhu and W. Li. 2011. The Power-Law Relationship between Landslide Occurrence
and Rainfall Level, Geomorphol oga?/,_130: 221-229. ) _

25. Love, D. 1970. Subarctic and Subal pine: Where and What? Arctic and Alpine Research, 2: 63-73.

26.Marjanovic, M., M. Kovacevic, B. Baat and V. Vozenilek. 2011. Landslide Susceptibility
Assessment Using SYM Machine Learning Algorithm, Engineering Geology, 123: 225-234.

27.Mathew, J.,, V. Jha and G. Rawat. 200/. Weights of Evidence Modeling for Landslide Hazard
Zonation Mapping in part of Bhagirathi valley, Uttarakh and Current Science, 92: 628-638.

28. Mesdaghi, M. 2000. An Investi fga[tion of Species Richness and Life form under Three Levels of Range
Utilization in Semi-Steppe of Northeast of Iran. Journal of Agricultural Science and Natural
Resources, 7: 55-62.

29. Miller, E.A. and Ch.B. Halpern. 1998. Effects of Environment and Grazing Disturbance on Tree
Establishment in Meadows of the Central Cascade Range, Oregon, USA. Journa of Vegetation
Science, 9: 265-282.

30. Mohammadi, M., H. Moradi, S. Feiznia and H. Porghasemi. 2010. Comparison of the Efficiency of
Certainty Factor, Information Vaue and AHP Models in Landslide Hazard Zonation (Case study: Part
of Haraz Watershed), Iranian Journal of Natural Resources, 62: 539-551.

31.Moradi, H., M. Mohammadi, H.R. Pourghasemi and R. Mostafazadeh. 2011. Landslide hazard
Analysis by Using Dempster-sShafer in Golestan province, Geoscience Research Journal, 3: 1-14.

32.Moore, B.A. and G. Allard.2011. Abiotic Disturbances and Their Influence on Forest Hedth: A
Review. Forest Health andBiosecurity Working Paper, 57: 443-452.

33.0h, H.J. and B. Pradhan. 2011. Application of a Neuro-Fuzzy Model to Landdide-Susceptibility
g/lzf%%ping for Shallow Landslides in a Tropical Hilly Area, Computers and Geosciences, 37: 1264-

34.Park, N. 2011. Application of Dempster-Shafer Theory of Evidence to GIS-Based Landslide
Susceptibility Analysis, Environment earth Science, 62: 367-376.

35. Pavel, M., J. Nelson and R. Fannin. 2011. An Analysis of Landslide Susceptibility Zonation Using a
Subjective Geomorphic Mapping and Existing Landslides, Computers and Geosciences, 37: 554-566.

36. Pourghasemi, H.R., M. Mohammady and B. Pradhan. 2012. Landslide susceptibility mapping using
Index of Entropy and Conditional Probability Modelsin GIS: Safarood Basin, Iran. Catena. 97: 71-84.

37. Pourghasemi, H. 2006. Landslide Hazard Assessment Using of Fuzzy Logic, M.Sc. thesis Watershed
Management, natural resources faculty of Tarbiat Modares Universi ctjy 92 pp.

38. Pradhan, B. and M.F. Buchroithner. 2010. Comparison and Validation of Landdide Susceptibility
Mgos Using an Artificial Neural Network Model for Three Test Areas in Malaysia. Environmental
and Engineering Geoscience, 16:107-126. _ _ _

39. Rundel, P.W., D.J. Parsons and D.T. Gordon. 1977. "Montane and Subalpine Vegetation of the Sierra
Nevada and Cascade Ranges'. In Barbour, M.G. Magjor, J. Terrestrial vegetation of California. New
York, USA: Wiley, 61: 559-599. _ ) o )

40. Santoso, A., K. Phoon and S. Quek. 2011. Effects of Soil Spatial Variability on Rainfall-Induced
Landslides, Computers and Structures, 89: 893-900. ) ) o _

41. Santoso, A., K. Phoon and S. Quek. 2011. Effects of Soil Spatial Variability on Rainfall-Induced
Landslides, Computers and Structures, 89: 893-900. ) o _

42, Shafer, G. 1976. A Mathematical Theory of Evidence. Princeton University Press, Princeton. 103 pp.

43. Shi, G. 1994. Evidentia Reasoning for Geological Mapping with Multisource Spatial Data. M.Sc.
Thesis, the University of Cal garz, 161 pp.

44, Shuin, Y., N. Hotta, M. Suzuki and K. Ogawa. 2012. Estimating the Effects of Heavy Rainfall
Conditions on Shallow Landsides Using a Distributed Landslide Conceptual Model, Physics and
Chemistry of Earth, 49: 44-51. ) _ )

45. Swets, J.A. 1988. Measuring the Accuracy of Diagnostic Systems Science, 240: 1285-93.

46. Tangestani, M. 2009. A Comparative Study of Dempster-Shafer and Fuzzy Models for Landdlide
Susceptibility Mapping Using a GIS: An Experience from Zagros Mountains, SW Iran, Journa of
Asian Earth Sciences, 35: 66- /3.

47. \5/5arn&e, D.J. 1984. Landslide Hazard Zonation: a Review of Principles and Practice. UNESCO, Paris.

48. Wi ﬁPams C.J.,, SS. Lee, R.A. Fisher and L.H. Dickerman. 1999. A Comparison of Statistical Methods
fl%rlPrenaIal Screening for Down syndrome. Applied Stochastic Models and Data Analysis, 15: 89-

49.Yadcin, A., S. Reis, A.C. Aydinoglu and T. Yomralioglu. 2011. A GIS-Based Comparative Study of
Frequency Ratio, Analytical Hierarchy Process, Bivariate Statistics and Logistics Regression Methods
for Landslide Susceptibility Mapping in Trabzon, NE Turkey, Catena, 85: 274-287.

50. Zare, M., H.R. Pourghasemi, M. Vafakhah andB. Pradhan. 2012. Landslide Susceptibility Mapf;ing at
Vaz Watershed (Iran) Using an Artificial Neural Network Model: a Comparison Between Multilayer
Perce)otron (MLP) and Radial Basic Function (RBF) Algorithms. Arabian Journal of Geosciences.
http:// dx.doi.org/10.1007/s12517-012-0610-x. 15 p()f

51.Zare, M. and A.A. Nazari. 2011. Landslide Hazard Forecast by Using Quantities Methods, AHP and
%)r%)l nation Methods (Case Study: Vaz watershed), Journal of watershed Management Research, 2:

52. Zare, M., H. Ahmadi and S.A. Gholami. 2010. Landslide Hazard Assessment by Using AHP and GIS,
Natural Ecosystems of Iran, 1: 168-179 (In Persian).


http://dx.doi.org/10.18869/acadpub.jwmr.7.13.217
http://jwmr.sanru.ac.ir/article-1-672-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-02 ]

[ DOI: 10.18869/acadpub.jwmr.7.13.217 ]

Journal of Watershed Management Research Vol. 7, No. 13, Spring and SUMmer 2016 .............ooevvvmiinnnnsncieneinneee e eeeen 217

An Evaluation of Landside Hazard in M asooleh Water shed using Dempster -
Shafer Theory and GIS

Mohammad Zare!, Mohammad Hassan Jouri?, Diana Askarizadeh®, Tina Salarian* and
Mona Fakhre Ghazi*

1- Ph.D. Student, University of Tehran (Corresponding Author: Mohammad_zare64@yahoo.com)
2 and 4- Assistant Professor and M.Sc., Islamic Azad University, Nour Branch
3- M.c., Gorgran University of Agricultural Sciences and Natural Resources
Received: March 13, 2013 Accepted: January 18, 2014

Abstract

Watersheds are changed positively or negatively as biotic and abiotic factors in natural
circumstances impact them. Landdlides, as a physica factor, one of the negative consequences
on these catchments. Masoleh watershed, in North of Iran, is one of the susceptible areas to
explode the natura landdides. In other to landslide hazard zonation, the Dempster-Shafer model
is which is used has 14 effective factors including, geology, slope, sope aspect, atitude,
distance from faults, distance from road, distance from stream, distance from the fold, Stream
Power Index, Compound Topographic Index, Rangeland condition, soil texture, rainfall and
land use. Results showed that geology formation and distance from the fold factors have a
consequentia role to construct the lands life hazard in this area. Overgrazing, grazing in forth
off-season, early grazing, late term departure of animal from rangeland and surplus livestock are
considered as direct affecting factors on vegetation condition have simultaneous role to make
the landdlide hazard. From the other point of view, results showed that there was a close
relationship between landslides and rainfall. So that parts of the study area which have the bare
ground, high stocking rates, maximum rainfall; numerous landslides have occurred. Evaluation
result of Dempster-Shafer model using ROC method has a superior accurate to evauate the
landdlide risk in the study area. Therefore, regarding the affecting factors of the landdide hazard
and knowing that status in each region, as an influence tool, has important role to exhaustive
management of the watershed.
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