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Figure 1. Location watershed Izeh city


http://dx.doi.org/10.29252/jwmr.7.14.87
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.8.0
http://jwmr.sanru.ac.ir/article-1-759-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22516174.1395.7.14.8.0 ]

[ DOI: 10.29252/jwmr.7.14.87 ]

2 ojlmasiz il sl Juo jlodlial b (2jdpe) s i

Syt §) lials (i) slme o gl CRITIC g, 5
15 3529 (455) o JuSi olon > 02 (55 ] 3
i lyuss Wed o by Cogie 2 S B o
oeSxie 5l S gy ¢ lre ol ead (6pSojlul
2 yle jlonds (oS0l wlyuss Jobs by opl 29 o0
ol s gl b & cwl bayF Gl S e
sloylne lp oad JSU slaloyy I plaSpn g5 0
Jero Gilol alas 51 o lel el jzally (glyls o3lizl 3,0
e pdlie )3 (pls 42y Sobles bl ol s
5 Jolge e Sl aslro Sl ey aidle dbgiye
ol Mxm slal & Sglate s ylo ¢ wyp dy90 (slaylne

S5 slofoyy ot oo il Jald 45 393 o
S ogie 2 s B3l | culpd s (V1) Ml oo 005
4 bogie ggeme p sl Sldl g ol ps Jol
oged b bl )3V oo g b (YY) wle cusd
SelllB oy iare &S i ol o CRITIC 23354
ool 8 ks cluwloxe plol )3 oS sl o] gy ol
5 0l 5 B e elel ey o oyl B
MR s g g 3j90 bjkee 290 (Siaren
Bl & ‘39‘“’@ ey daoold U")b)’ Ay U"I J.J)SL;Q
Towe Oyge 4 Jolo pp A8 Sluwlbre 2l seoxs
29 Jlos!
TOPSIS Juo

A5 &) o 5 Silon Lawgs VAAY Lo 53 ba, o
8 2Lyl )90 4adli N a4y a5 M ) ol
2y ogdle & Cunl oad Uy porde cnl p 8 ol M 0
o Aol wute Jlon) alass S Sy alol 35 L
ool (V) 250 dd)S a3 0 b ke oy dbai
D)3 2j g b 4 (oulul P67 i )
eple S 4 Pl dbge ol o sl dlage
(V daly) Gygo a daylae Sl & ds g b (635 paouss
o ua>lm m 44..:; n uuLwl » uw))l.o dl .p-..{‘o.)}o.:'
il o] jlre balayly o0 438 5, Slee Xij ol jo a8

i1 Ezg ""¥am
X321 X3 Xpp

______

Kij=| oo o L. (1) abal,
xml xm? ...an

owple ()5 opVloys 4 pladl dls o cpl 45 204 Al po
G503l lassls b (Xif) palio ;5 daodly (6,5 paouas
(Seyio 5 5o slasdy s pSojlul oly oz pn) glise
w2lodg05 S gy p Juold ds j0 3 luliwl dlely S 4y
3 eygl Cawd 4 1y (Vi]) laosly ons 3,5kl jolie b
JB g awolio b as ous 3 lailiwl ladY (chg, i
&lg o (Y b)) Lo cond 4 Mt w2 L S5

maloicen oo (o |y 6 S maenal g yile

W sdg; 9 dlge

o)l bl mlio ooyp sl 2 GRBsRH (]
5 oolizl L g (WLC  TOPSIS) (36 (clag) < sl
5 (GIS) Lobihis oMol able il
s gandiny jebie 4 Cwl oud pbxl IDRIS
Sl 4Y cuin adllas dyg0 (godgame jd i3H e
ol (S 51 Alols el e g s g5 Lol
oo Yl o)k 5 S ol deaalyl
hoolazwl b )Y 5l <§ o i o3y )8 4y (Videe e
Joe sa¥ (0) Ve e e e ol > (Bl Sgy laacss
owlidipmo; add 1 odlatwl b awlid yej slosjle
Gob jl orzes A5 aws (M) a0 &bl 058
DEM ais ;I ladalyl bols Arc hydro (gasll
losly Lol Ll Ohlpd A and Caa WNAS gl sl
5 Sbogl cpuge wllidy bl oSl ay SNl
&b eolawl L Ve Wl o 25 lL
as oyl yead IS sl ohbes aiés Raster calculator
.(\\) A5 edly 3y ‘_’j )l asllao 3)90 (5059 AL s g
Ol s 3l (g8 A oolawl b ool (6,8 asds
Sloeolatwl by adle Videeer lde 0 ody
ool I ey A5 Sl )3, 4 GoOgle Earth yglas
alBlis yob 4 byl 5l a8 o 5 3y90 claaY ks
b33 (o) STy adl g Glp NS sanaib
Landsat7 = soylonle pguai yuunds 1 odlimul b (0 JS3)
dy90 i3¥ daiwe 3bl Google Earth y5las g ETM
o3 ol Ssliage o blie 5 A L5 ol
il 5l g odd (gl cLMe Sy o olis 1y 538
i 03 2y i o) Y ine) Bk g Sl
I e L
laaY oo b ool gad g 3uil Car aBi (e
Shding 2l radd 5 (5)k nlpl I alols (g )8
B'e © YU, ArcMap lisle 5 b j3 (o358 0 slas
Lzza‘_'ﬂ u,alo.'; daayY gl dl)’. [T Flf FRgne AAB)f
O -5 s RaSter cuoyd 4y ¢ 3)lg drisi Loy 4
Sloslazwl b ysShe slaayY olas fUzZy 455l eolazwl b
~63B S U yao o b))l 4 Sigmoid Function &b
23058 ovey jl edlatwl b ¥ i yjs oAb (il
S0 Y Sl (gilw e 5 apd b dwle Critic
TOPSIS) Jlow! > ol, bsy sba o 5l oslisl b jls

. “wa & . v .. e -
Cole ) 9 <85 Cyge (WLC) (S (b S5 s
b oaib e bilone; gy bt sabaiyg laadss
S sl g Y jlad cawgia jlad 08 sl o5 s jlas
W 4 YU
"(CRITIC) (30359 L9

& Jelge 039 o Sl (VAAY) (A g g, ol
(V) sl osis @l 5l Slais cdls b )l8 las ol )

1- Technique for Order Preference by Similarity to the Ideal Solution

3-Criteria Importance Though Inter criteria Correlation

2- Weighted Linear Combination


http://dx.doi.org/10.29252/jwmr.7.14.87
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.8.0
http://jwmr.sanru.ac.ir/article-1-759-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22516174.1395.7.14.8.0 ]

[ DOI: 10.29252/jwmr.7.14.87 ]

AN
X|J _ Ximin

Xmax Xmin = f+j (V) 4]9;.‘)
i TN
X|J _ )gmin

xnax Xmin =1- f*J' (A) ‘d".‘)
i TN

SrSpenad Plas p yie glacundy gy ol
W Slaeo (o 53 ol (Sianly Jold el as™ oLas
() 5 0 e sz 5
'WLC Jse

oS tcal Jlgial (S5 06Ske porde ey B9y 2!
pge Jre o (o Cuenl e losie S LS
Cro Gkl e Wm0 Bjlae 4 a0y o)
slp o e So danad o e ) (s 0 (35
Pl e & G5l G gl Cand 4 AL e
wils 1) Jlde cpygie & Glaujs A pasie auis
(V) 29 dnlgs Jlai 3yse CBa (gly AT o el AiL
2j Pl Sl GIS e (Sjg (Jad oS5 u»s)‘
Ol 53 D98 S1B Jme AlE o g 9l paSude
3 oY ples oo e 1) line (sloadi jg Al o
Gl add Y s L) oS 0 dbl 1y S5 0nis
0125 )3 samsy yob 4 (W) (lag] 2 Blze jg )3 01
() daly JJAILL aus o bl Gly xS e
D945 oo 03lawl
A= 3, W, X; () oo
5] o b L5yl )3 T 4L 0y chyme Xij ol 3 &5
&S LS 4wl odd (5B js S g oo (W,
W05 e isled 4 ) Cao ja s Cuenl 59 ZW5 Y
GLl 4 s coggl 1= Ay pSlas 5] (e L
4 sl ge)S) Polee wile 4 (1) daly 53 395
WLC clles pols 38565 )0 Dgus oo cpudd o3 Ojg0
5 ol VWV & IDRIS] Lo 53

(oMbl slaayY) (b)) slalne I (glas oo az]

5 O E8 0 She Jelse alulidy L))
s by 4 Cowlus Bl Sl oje zohw sabay
ol b yingfy cwl 3 28lion 50935 el 30
CRITIC (23059 b9y 9 (MCDM) o)lmasiz (i3
odl joed gl ojex ly (hiome) Cumlas gaba
O yghte 4. L85 g Glwjes el b ) By
ol > Upme) g8y b ply )3 jeelojblbie (3l
iyl il @)l (Coggl cudia) e cia jloje>
S s ¢ ) Alols daaiels gl 5l alols
sa¥ (ilpg g gilwodlel I L i odlazul o))
Y USs) 08,5 L8 Toame sl 39 0,L5Y] 3s
4Y cutn CRITIC (230)j5 gy Guib jl am Ao
(V Jgi) 508 (23059 5 3,90

Vz1 Vaz "V,
vEl| e e e (V) kol
Vil Vo N

o o 4 4l olai] (Wi) slagjy tegm dls o
il glajlre Cuonl Coys o8l )3 08 o (s
Egoome bl o (V) dlarly Oy 4 ()10 (6 35 el )
68 Bl lags 4 b i

._\Jwagzjwj =19 SW; <)

W =[W, Wy...., W, ] (¥) o)

odd 2kl o Y 55 08 b e lear dls ye
bl a2 sloaY (W) ol Blse o 5 (Vi)
il o (Vi]) (535 o0 >l 35
oy bdaly 1) (VH) pShs (55)] tpoxty als po
5] oS oo e ¢ Si9 oMb 3kl asd slaaY
s i o) alads oS yuusd

V+j: (Vmaxly Vmax2: - - -Vr_naxn) .
ais 4y e dl)% Iy V- Jsl.b u»))l oo c\.l&,.o
0diS yund b yb3,]) puS o s« Jis o.&.ﬁ’ 3,5kl
WS S ygody (M aio Jlods! dlads

V-j: (Vmaxlv Vimax2 « « -Vmaxn)

O dold (Sl ojlul S5l eolanwl b ,Q.Z.u db,o
) S Sy oS e dobows |y 435 50 o] i
(sdlosiiuns L) oasldl S 2o alold 1 odlinl L lgi o0
(¥ alayly) 0,8 dslro

2
S, =2, (% V) (¥) )
1 glon J odiel b dloye il )3 ek sy
o a5 g e Jloky] b oy dlols SIS
(O ) S (0

2
.= Zj(vij_v—j) (6)

Ao &y s S35 (F) Ay ) oolial | 2pg dlo yo
oS oo Al |y Cit Jlowy|

C.=— (7)o,
S.+S-
bl opl padle - <G <V &S 0k o
Ceow 4 Gy 08l 5o Jlowl dlas & 45 S ojl]
&S o S
Cir Jl J9p w6y S s ]y oy 57 500 dlo o
Cir 51 o)l oYl b &5 lanS oS e siuas)
SEDI ir0 dpwloee (gl ol 435 o yine 2EL ol yor
ey g bylme 1 Sy > Jilis g ST abais
255 o0 030wl (A) 5 (V) sladlal,

1-Weighted Linear Combination

2- Reclassify


http://dx.doi.org/10.29252/jwmr.7.14.87
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.8.0
http://jwmr.sanru.ac.ir/article-1-759-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22516174.1395.7.14.8.0 ]

[ DOI: 10.29252/jwmr.7.14.87 ]

AY

2 okmedz (556 gla e jlodlatl b (333 e sl (gdnaigy

TR e ORI TEIRE R

TN T A T T TR W T e

-

T TP ————————

o] sl i i34 (e lad (saiaain (S4B g 3550 oY Y S
Figure 2. Effective layers of landslide hazard zonation mapping |zeh watershed

5 g s o )3 e (sl ias alas (39 5 S (e lan Bl 0L ggeoma =) Jyar
Table 1. Total odds, standard deviation, data rate and weight standards in landslide hazard analysis

L)) bl i Sl Bl 3L acgona Ses £6
-[-avy TEAYAA yras/st £y 35l
AR FEV/YAY AFF/vo o/AVY o
AN PYY/YAY YVa/ Yy Y2 el
NANas £o/Y0S /-8 7R ok
AN 0%4/A-4- aa/ayy Bl ey anlyll alold
o[-ars YAY/YYS SAE/V o/fYs ol gy
<\YYA INATAYSYY vyo/AS £I5YY [OW-JUNPS
<\vay ova/-¥ay Av/¥ay FINSA JuS j) alols

docS yd g ok dleld odjle dlge (45 LiuliEl Coge sl
n o I, (o A5

TN Cugh, &—"-\> J.;Jb mLmu,,),J R PO
oz oo 0307, @l 5l gy 00 b e alols > beaials
oS Lokt 5l gto 00 b Ver aAlols 5 35 oy
il oY 2l ojy e | Guncal o3
ol § ol (25 b 3y laJus wlaaY ol s
ol il GBilomes sld iy betd o
b gblie 5 b ool il ety &) Sl bl ) boaiis
(Pl 35 s oS s 55 ) gy S,
TOPSIS s (saizainy 45 5 (F 5 ¥ (gl IS3) K0
2 ddlaie 5l (a0)> FIVY) e yieshs YYIVO (¥ S)
(1033 YAIFY) oo yiogh QUSF VL jluw sl (10500
s (1053 YAIRS) x5 iashSWWO/SE YL las aigy
st b gy 5 (100 V- F) @pe yiaghS FEIYA dawgio
sl sl b gy )0 (ho)d FIEY) mope yieghS YYIVY 4
ol &3y )5 oS

s 0Jy rrobe €W Jele (Jalse cpl ol
@1y (+1-AY0) 0js neS o) S Jale 5 (+N0Y)
(Y Jgda) wlosly olaisl des
Sile g )] 4 by Jolo boygSh pl g
ailaie )3 035E; B3 (e £989 5 |y 5T ke
2 i ol e o) lab o ) lansh
YO B VD) a5 b il s 4 WYWer b A gl
4 dbgpe lib o Cwl 03y cuwle Slas g (o)
o5 ey 2 1y b e lesl Bjle dasile
Caold il s & Wile opl o)l ddlaie gla i34
o g aBl el Al o) Cla b s pdde8
ot b anlpl 0550 2Vl sloaY ()8
b5l oyl a5 Jole 48y cpo 5l o brdioly slacS
Jole Bgd o baield o 05 el 5 005 loaield
ailaio )3 3bj GAB b & g g liwej Jad > )L
5 B XS 2bul )3 wre Jolge Sl (o leiin (B32)
zA s JB 0sr a4 ol ol 38 sl dilaie ) o)
Cnl odd dlge (Shins cupd 5 (S35 Glosw GRS o


http://dx.doi.org/10.29252/jwmr.7.14.87
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.8.0
http://jwmr.sanru.ac.ir/article-1-759-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22516174.1395.7.14.8.0 ]

[ DOI: 10.29252/jwmr.7.14.87 ]

AY

WA (o 9 jarl 1VF o)l /pzin Jlo 550 050> o pte doliiings

R o) plac (o g

3 Sl oy Glao 1
(TOPSISS) Jae

TOPSIS g, ¢ o] s 06 ojs> 1> (o jmns o izt 4 =¥ JSLs
Figure 3. Hazard map landslide in |zeh urban areas the method of TOPSIS

9 05 sl aigy ) (o) YYIYY) e yieshS VIV/YY
05 s ylad 035150 )3 (40 AIAD) iy sioskS T+ /AN
(Y Jsis) ol oad g

VoIV (P USE) WLC Jae o o« cwl b o
S Jhd (oyme 53 adlate Sl (1o Y/4R) @petesks
chwgio jlad b digy ) (doyd YV/VE) m 0 sioskS VWA/YA

il ey o sida e

el o295 (ghmoy
(WLC) Joe

D ol g 03y ANt
L oy

WLC gy & odil 506 05> )3 (b5l lad (saidiag s ¥ S5
Figure 4. landslide hazard zonation maps in urban areas 1zeh the way WLC

G i 58y 3 ) b n e olew] Sl
2 W3 gy cn it gl Jols o s ailate
YO B VO) A5 cud cpaly s 4 WWee B Aee gl
69"‘“‘“‘“" L» l!hd.!bllui Cowl 039 WL.A ul{} 9 (JM)))
bl el &5 Jole (538, (g 3l o laalely slaS

ojlmediz gl Jue I oedlaiel L iagh ol 0

sl oo (sl 5ome) sauaig WLC 4 TOPSIS
bgye Jelos (o3dimej oy 2 €85 ©yg0 odil e
Sl wes £989 3 1) 18U o P ke Sile g eld)l 4
asijlo & dogpe clab ;o .ulawslh dilaie ) 0dld,


http://dx.doi.org/10.29252/jwmr.7.14.87
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.8.0
http://jwmr.sanru.ac.ir/article-1-759-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22516174.1395.7.14.8.0 ]

[ DOI: 10.29252/jwmr.7.14.87 ]

A¥ 2 0lmesiz (55 slaJse ) ookl b (558 pe slas (sabsaigy

o 5o 1 o5 ol (il Sy 3 oyl o bl 3 e e ) (e bl e s Lnatl
YU s s o pme 5 dilats 1 o)y IV TOPSIS )5 iy Lodly] Uy sl it ) b33 5 Lo Stk
9 I B VL jlad (om0 )3 20> VNFY g (538 (5 £989 0 e Jelge 51 50 (S0 095 e cel)j 4 adaie
)13 518 bawgte U o5 Jlad (saing 53 05 5l cow Sl Gl > 4 b o it sl o3y adlate )3 (53 (e
A oy 3 dilate 1 o3 VY sga 3 WLC Juo )3 (00 00 b o alold )3 baaiely (9805 5 Cagbo)
Ay 50 0je> 3l doyd ¥V g o3l opee; YLl B YL alols )3 035g, (slabid) (i canl odlogy anlyl )

(F Jsio) Cosl 00 adly s o8 s oo cusl odgy S Lokl gpme Bee b Voo

_ _ (oo el raite) (hiene; s (2 yme ) slading - Jouo
Table 2. zones at risk of landslides (Source: research findings)

(WLC) (njy (s S (TOPSIS) Jloa] J> ol Joe
or N e e (e cpmroshs) e ol
NAD ) o s ks PEY VYIYY oS s ks
YTy WYY oS s Va/of SSIYA oS s
YV WA/¥A Lsgie s YAIAS Wo/s¥ Lsgio o
AIVY solvs YU s YAISY aq/s¥ Wi s
¥/-a VeIvy YU s ks FIV- YYD YU LS s

Qo e la S el sad @l (F oY) Jghs bl 5 esel sty @l g YU e 4 4y b
oy Gcundy b atlaio 1> b330 (o) £98g L 0l 55 oo o5 38 oledl plgie ol slaaids
P by Sl oS w e sl 1y oYL Gl b i O €989 e Bbd 4 s sl ool o)
bais 8 e 5 bl iy (63955 slaodly o wulsy a5 pl (gl s dibaie cpl > 558
ol 0391 olog Yl oolal b ok 58 b5l 550l dilaie j3 o |y
3 mn5 il siaing il 5 (Y) g LSl (6 JS3) eallan 390 ilata 13 313 25 sl
(WLC Juo y3) 02d &y slo i3 e duoyd g Gy i Al ol ol olad
P ol @l S e85 L8 bl Lbjil 390 (B0

Sl | !i
Ak s il 4 e ] e il i I l
Leall, | :-I il
’ e el ey e | il
- e | i

— sahs
55 e | |
| |
I
" [ I

j‘

M. Fooqu. o | l I
¥ ¥ i
| — —

(OIS0 i) ode] 3T g )3 Lo (e s S,y 405 0 IS
Figure 5. The spatial distribution map of landslide |zeh watershed (source authors)


http://dx.doi.org/10.29252/jwmr.7.14.87
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.8.0
http://jwmr.sanru.ac.ir/article-1-759-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22516174.1395.7.14.8.0 ]

[ DOI: 10.29252/jwmr.7.14.87 ]

A

(WLC Jso o) 03> &) slo b8 (e 2033 9 (539 (e Copmsles (gbalgy ©liks ol Y Jgoe
Table 3. Assessment of landslide susceptibility mapping classes and the percentage of landslides occurred (in the

model WLC)
Soyd a4 03>y b b3 e Colins oy & dib Colue Comwlus dib
-[b. ANAD oS b sl
FIFY Yy o jhs
/YD YN Lagio s
Yo /vy VA/VY Vi ls
Yolo- Y/-a Vi s s

b ags 1y b o34 o doyd YO/ YU LS jlas dalls
& Caws dib (] Cawg &S Casl Jb 0 cpl ol 00l

(Y Jods) Caol dumpd ¥/+Q g5 dalllas 550 059> JS

ol 03 & g 4 D WLC Jso 3 &) sl o34
o) o515 sks s il (LI Joie oMl Gk
» &S b 4 Lbe Gl aib o 5 e b

(TOPSIS s 13) 0315 & csla sl (o) 3033 § (333 (o) ol (gdnaigg Slib 2Ly =¥ Jou
Table 4. Eval uatig)n of landslide susceptibility mapping classes and the percentage of landslides occurred (in the
TOPSIS

Loy & 03l gy Sl (o) colue Loy &y dib Colus Sl Al
VYT PEY oS s s
W/b- Va/-¥ oS s
o YAIRS Lsgio s
/¥ YAISY YU s
WY IV YU s s

ol Jdo cpl YL 53lsy Sk sl ) a5 Wlons
Jo b awslie ;0 WLC Juo oS 5,8 oledl g5 oo oyl plis
E989 (swmiin bbd 4 ddhie (0 (g, cullt TOPSIS
e slagsjdaly )3 298 o0 duog 01> (55 (e
calu g b b bylid ) cJss 658 ,n b g,0 9
Foe o (B Jled g By 0)E gble ) ajle
&bl LA 4 B 2,8 Oygo sole g (380 ddllae
Gbjoul Gl g dais e bl cpl jo laab
b cwlite gl yn cusls dadiely (sa0csOl pbs cuslio
Oygo 05> Cawd YU bl ) dibie cbasjlug o8l
Shoy j) odlial jgliie 4 o3y ligiss bl 5,8
Slbbre byl el )5 09 4 WLC 4 TOPSIS (g5l
I edilize sblie )3 (hdipe; e (Jae 9 (red
Gl sy a5 Cul ol ol Cal imgh oyl Slalaiide
GIS Luxe ;5 (MCDM) o)lnosis gy pwas bl
b (bplome) sl sboadd Mg Gy b 25
JHe Clgio (ogad )3 ©glad wileds Sl agllas a2
Cusdly glaodls I )b cledbl I eolaisl b wlg o

D9b wald Sl slals) 5 (e

W ) Sl slaaigy & () Joio b
ol TOPSIS Jae p3 1y oslasy (sla jisal ey saY
b )3 Bpsliej s (F+IV) 80> (p S 0300
3 (V019) o5 dos (508 5 Adlo bamgin s
ol 0391 oS Jud s b azb
Cordly b 2lod (saaiag 45 & S e by
ok bJae duwlie .l bwgio Sl gl e
2 1y dibis eyt Ay TOPSIS Juo a5 sad o
sdige WLC Juo &S Jbs jo e 0 lis jlad (5420
Sllle 5 Shue sl W ol 1 e
4 WLC Juo &S cunl opl Sl dilaio 3 a8 )5 & jan
PSP Casbly 4 jlad (2pme > ladigy ol bl
& sbubiomes Y 5l Jols Sl duglio Wil oo
WU 1y ans 3 pl WLC hgy 4 (gadiny adds > odb
P ool Fy sl i e il ey VO G iy S e
b lid o Sloss gily Y sl b YU s dibs 55 dilaie
AVINY) 2900 &S pl b bawgio g oS o (b Gl
Sl gl Giso bl B8 o p o 1) adlaio cole (1o)d
&ly il -l o (doyd YENA) 03> &) sla 58 e


http://dx.doi.org/10.29252/jwmr.7.14.87
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.8.0
http://jwmr.sanru.ac.ir/article-1-759-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22516174.1395.7.14.8.0 ]

[ DOI: 10.29252/jwmr.7.14.87 ]

» 2 ojlmediz (5 g Jae ool b (533 lad sunaigg

&b
1. Abedini, M. and M.H. Fathi. 2014 Landslide Hazard Susceptibility Zonation at Catchment Khalkhal
Chayusing Multi-Criteria Models. Journal of Quantitative Geomorphology, 8: 71-85 (In Persian).
2. Ala Taeghani, M. 2005. Geomorphology of Iran, Tehran: Publication Ghomes, 155 pp (In Persian).
3. Cram, A. 2004. A User Model is a Linear Combination Weight (WLC) Zonation of Landslide
Occurrence (In Chahar Mahal Bakhtiari Case Study Sarkhon Area). Journal of Geography and
Development, 137 pp (In Persian).
4. Fargji Sabokbar, H.A., M. Shadman Roodposhti and S. Tazik. 2014. Landdide Susceptibility
Mapping Using Geographically-Weighted Principal Component Analysis, Geomorphology, 226: 15-
24

5. Geographical Organization of the Armed Forces. 2011. Topographic Maps of Baghmalek, Town
Shyvnd, Town Ki Maghsoudi and Izeh, Scale: 1:50000 Series k 753, Sheet 5953 11, (In Persian).

6. Ghanavati, E. 2011. Application of multi-Criteria decision method in prior its zones suitable for land
fill City: Sabzevar case studies, Journal of Geography arid, 5: 95-110 (In Persian).

7. Gholami, A. 2011. Implicating of MCDEM Techniques in the Propounding and Prioritizing of
Appropriate Alternatives in the in the Recovering and Burying of Urban Solid Wastes, M.Sc. Thesis,
Mohaghegh Ardabili, University, Ardabil, Iran, 200 pp (In Persian).

8. Hadji, R., A. Boumazbeur, Y. Limani, M. Baghem, A.M. Chouab and A. Demdoum. 2013. Geologic,
Topographic and Climatic Controls in Landslide Hazard Assessment Using GIS modeling: A Case
Study of Souk Ahras Region, NE Algeria, Quaternary International, 302: 224-237.

9. llanloo, M. 2011. A Comparative Study of Fuzzy Logic Approach for Landslide Susceptibility
Mapping Using GIS: An Experience of Karaj Dam Basin in Iran, Procedia-Social and Behavioral
Sciences, 19: 668-676.

10.Kardan, R.M. and R. Ghobadi MeyerSanei. 2007. Landslides Country Based on Aerial Photographs,
Fifth Conference on Engineering Geology and the Environment, Tehran University of Teacher
Education Proceedings. 122 pp (In Persian).

11. Khuzestan Water and Power Authority. 2011. Climatology Data (In Persian).

12.Knapen, A., M.G. Kitutu, J. Poesen, W. Breugelmans, J. Deckers and A. Muwanga. 2006. Landslides
in Densely Populated County at the Footropes of Mount Elgon, Uganda, Characteristic and factors.
Journal of Geomorphology, 73: 149-165

13.Komak Panah, A. 2004. The Enthusiasm about the, Landdide, Forest, Rangeland and Watershed
Management, Office of Evaluation and Studies watersheds, landdides Study Group, 44 pp (In
Persian).

14.Mousavi, M. 2013. Spatial Analysis of Geomorphologic Hazards Caused by Physical Development
Izeh Urban Catchment with Using Models Multi-Criteria (MCDEM). M.Sc. Thesis, Mohaghegh
Ardabili, University, Ardabil, Iran, 140: 140-142 (In Persian).

15. Naderi, F. 2012. Application of Fuzzy Logic in Landslide Hazard Zonation in Ilam Watershed
Chardavol, Journal of Watershed Management (Research and Conservation), 94: 74-78 (In Persian).
16. Nastran, M, F. Abolhassan and M. Izadi. 2010. Application of TOPSIS Technique in Analyzing and
Prioritizing the Sustainable Development of Urban Areas (Case Study: Urban Areas, |sfahan), Journal

of Geography and Environmental Planning, 21: 90-99 (In Persian).

17.National Oil Company. 1966. Geologic Map of Mountain Asmari Scale: 1:100,000, Series W825,
sheet 20825, E (In Persian).

18. Parhizkar. A. and A. Ghafari Gilandeh. 2011. GIS and Multi-Criteria Decision Analysis, Second
Edition, Tehran: Publisher: SAMT, (In Persian).

19. Pourghassem, H.R., H.R. Moradi, S.M. Fatemi Aghda, M.R. Mahdavi Far and M. Mohammadi. 2011.
Assessment of Geo Morphological and Geological Mapping of landslide Risk Using Fuzzy Logic and
the Analytic Hierarchy Process (Case Study: Haraz Part of the Catchment), Journal of Soil and Water
Conservation Research, 4: 1-18 (In Persian).

20. Ronald Eastman, J. 2003. IDRISI Guide to Gls and Image Processing, Clark University.

21. State Geological and Mineral Exploration. 2008. Geologic Map of Dehdez Scale, 1:100000.

22.Tien Bui, D., B. Pradhan, O. Lofman, |. Revhaug and O. Dick. 2012. Spatial Prediction of Landslide
Hazards in Hoa Binh Province (Vietnam): A Comparative Assessment of the Efficacy of Evidential
Belief Functions and Fuzzy Logic Models, CATENA, 96: 28-40.

23.Ziaeian, P., H. Soleimani Moghadam and S. Barzegar. 2011. Determining the Optima Devel opment
of Mashhad City Using Multi-Agent Model of RS, GIS, Geography, 30: 77-94 (In Persian).


http://dx.doi.org/10.29252/jwmr.7.14.87
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.8.0
http://jwmr.sanru.ac.ir/article-1-759-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22516174.1395.7.14.8.0 ]

[ DOI: 10.29252/jwmr.7.14.87 ]

Journal of Watershed Management Research VVol. 7, No. 14, Autumn and WiInter 2016 ...........ccovinienenine e 87

Landslide hazard Zonation by using Fuzzy MCDM M odels
Inthe GIS (Case Study: 1zeh Urban Water sheds of K huzestan)

Seyyed Masomeh Mosavi*, Mousa Abedini®, Abazar Esmali® and Fatemeh madani®

1- Graduated M.Sc., University of Mohaghegh, (Corresponding author: Ardabili, Zeynali.b@uma.ac.ir
2 and 3- Associate Professor and Assistant Professor, University of Mohaghegh Ardabili
3- PhD Student, University of Azerbaijan Baku
Received: November 6, 2014 Accepted: July 27, 2015

Abstract

Environmental hazards are considered as one of the factors threatening human societies.
I dentification areas susceptible landdlides risk assessment of natural hazards and management of
are the essentia steps in the city's watershed. The purpose of this study is landdides hazard
zonation in lzeh urban watersheds of East Khuzestan. In this research Firdt, eight layers
effective in landdides, including: geological formations slope, elevation, rainfal, distance from
drainage, land use, slope and distance to faults in ARC GIS digital and were classified, Then
using CRITIC were weighted layers. The next step was to standardize layer using fuzzy
function; and were imported the models. Finally landslides hazard zonation maps by using two
models of multi-criteria modds (TOPSISS, and WLC) were prepared. These maps are
susceptible to landslides Each of those class into five regions with very low to very high risk
were. Classified. The results of models show that for TOPSIS 122.99 km from the area is high
to very high risk and 89.5 km very low to low risk is. While WLC model 76.13 km from region
in high to very high and143.03km in low to very low risk class. Comparison of the models
shows that the TOPSIS model is more zones at risk earthquake is show. According to the field
research and studies in the IZEH area seems WLC model is closer to reality. Consequently
WLC model has perform better than TOPSIS model for landslide hazard in this region.

Keywords: Environmental Hazards, lzeh Urban Watersheds, Landslides, Multi-Criteria
Methods (MCDM), Weight CRITIC
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