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Figure 1. Area of study
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Figure 2. Initial conditioning factors
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Figure 3. Geomorphometric conditioning factors
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1- Topographic position index (TPI)

2- Topography Wetness Index (TWI)

3- Stream power index (SPI
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Table 1. Weight of Geomorphometric conditioning factors along with their classes
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b geesS) S Sl e S N>
s 2 s oy _[sSe) i el _(iSe) J5 colu < sehl
%) Colus (%) [N
VS VoIo¥ AR V- /0¥ FOAYY WYA-TYFR
AN WA £ov/0f ¥o/-¥ YAAF/OY YYIFA-YS1]
[+ oy B\ /5 YE-/¥Y VY AAND YSVA-YAOY
\EYY YYD YVE/ \o/5e avra/fY YAOE-TA]. (=) €55
YAYY Va/-4 VAB/\A /oA FEVE/FY LALTE P
JIyoy A% WYY L7ARY YEYAIAY -0
Y Vi Ya/va A FYVY/5- oy
feen -/ \Ya N8 W] Vaa/¥o MY \SADE/AY Y=o ?;;
<IAYA Yo/54 LATNA 2 YE/AY AYSYY Yo-¥.
\/DY SYIVD asoly /20 TYOVSIVA >f.
<IVAR A AYSIOA VYD AYA/DY b g
</A3A (Wi \OA/SY V- I¥Y A-av/ss e
AIYY VWIVE WA/ a/aA VEFA/SY Gyd
<IABD WYY WA/FY YIVE V£ /A RN o
fee /e Y- AY/AY A5/10 W/SY 4-Ya/\Y oy Jlas B
<[AA- AY/AA AAY/AA AT Vo YAY/DY Jlos
AWV 73 YoYA- S VAYEA/ VA Gy Jlos
Vo WA YWY/A$ \o/¥F Y. a/FY O s
VINE F/VA YAS/A WIE ASYA/AL b
I e <IN /A YSSIYA \a/s \OVYS/YS YRV JuS 5l alols
Y O¥/AY AYD/08 FAIVA FYAAY/ Q- e ()
N AR v.o/oy LVAT VFR.V/0) >be--
CIAY- o-I¥Y VEAIYA £ LNAATARY Y.
g - \IYe FY/AR SOVIFY VVY YESY /YA Yeeodeo anly] 5l alolé
<Ja¥¥ FISA Ve VA vI-y a¥ay/ay BeemVeee ()
. . . <Ifay YAV/DY >y
YIAY /A A¥/ -5 ¥/ VW —JAY = =¥ o
R <[-$YD VYA oV/-s o-0/5 Ya/A YVAVE/D — /YD =Y iy 23ld
v £/¥F ol aviy £y R NG S
-fas- FA/Y SYITE YA YYD/ 0 b .
/ —fey V- YE/AY FYAIF YV WEVY/0d BeemVeen L )' ot
<1AAY FYIVA OYF/A Y YEVYYIYY >\.e.. ()



http://dx.doi.org/10.29252/jwmr.9.18.220
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.18.17.1
http://jwmr.sanru.ac.ir/article-1-821-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.22516174.1397.9.18.17.1]

[ DOI: 10.29252/jwmr.9.18.220 ]

YyvY WAY Gl 5 sl 1A 0)leds /ot Jlo ju3ul 0jg> o e doliings
Y Jodo asbl
Table 2. Continue
b pgesSy S Sl o S
b Je 5 o S ol S ol oK Sl
St )9 A ) colue (%) colue
-IYAY -IvYE V-IvY VAR Y b g Jud
-IFYA FIvY Q/5Y VY AYSSIAD ol LY g
-lovs 5% VYYD \YIFE YYS¥/YA &l duole (e ylo Sl
YAIVA ) <IVEY <I¥Yo AYE/VY S duslo g |yagl&iS
VA YI¥Y YY/55 AR FANTR S dwle g Slo Sal
YRR -Iney Aoy V¥ VFIVE -Ivo¥ FY5/¥ aoslsd 5 (ole s Sl Sosnd
-Io¥Y \YIFE VAVYY YYIVY AAYA/-A ooy Y 3L Sal
-/2oY Yo/A avy/A- YV/oy YASA-IA Do b iy Sl
NN as VoIvY VEN AVa/-y I iyl Sal
v/ay Vol¥ \OY/As A1 YYas/va ineglgd Sal
Y/oA 51y M v/xY AEY/E yaglSiS 5 oyl
VA 8 QF/YY alay FY/as Sinks
VYA \IVE \a/s. .. £/ &b
Vit Y/-5 AV -/AY /¥ AAC-TIRLY O G
. . . -IFEA YEV/ad 3 5555k
Vias VYA YY/AA Y/IA YYFY/YY G Bye 5 559LiS
Niaat A+ 74 Y/AA LARVZIEN Logio @pe 5 (659l sl
een [ AYY A -
N Yo/fy YANAD FYIY YYSYS/AY STy JSin 5 g iy ol
\Iss Nt YYSISA \-Io8 AY-Y/0A Lo JSi>
. . . YIvs YOYARY Lusgio @y
V/RA YY/VS TYYIVA VAR LARVAN i ye
-5 WA Y- 0/0A /o8 Y- OVY/a¥ JEM
. . Iy av/ve St

b5l 485 )5 Lawsie 5 o5 oS (S ol
sbyiahl gd (3w Comlus 4l ang jl Jol
IYIY YYEA csp & o ob olis oS pioghygagds
2 SWlles ddlaie Colus 3l a0y £1VY 5 VF/FO SY/50
i g3k dawgio oS oS (b Comlus la NS
5 YAYY YV/SS XO/A XIFY Jlie 53 o cunl 48,5 )3
P SlWlae dihio gl b3 pe; I Aoy VY
IS 5 S5 b S LS ol (sla DS
dibie Colus (pyieS 059y 9 | Jolbs @i ol
b oS conl 48,57 5118 5L 5 e Sl (WS 53 Sl
(OF) ohber 5 aisbijor 5 () ohlSen 5 o2 @l

S cdsllas

L ooher (53line) shd sanaigy )l Jobs @l

sloyiehl o g (F) UK 53 Soptegdysegiy csloyielil
IS 0l oas odly lis (B) UK 0 S pieg8 50535
odd ooy L adlaio jo eolid ) gla i3d 1 slaiges £
ol olyen 4 Cawlus 4l jl Job b .ol
Sl dikais jl aoyd AFA a5 0y lis K yiog8 5095
VOIYY g Cul a3)S 18 obj s Cowlus (WS o
NEIO iy lie jo g ok Cowlus WS 3 dop
oS oS i Cuwlus (sla WS 1> Loy YY/AY 4 YE/AY
aibie bzl J5 5l g cul 485 15 buwgie 4
9 3bj s Camlus NS 3 0oy YAND G5 Sllas
2 g Cawl 48)5 )1)8 0L Camlus (IS )3 ao s YF/OV
oS 3 oy Ve/AY 5 Xe[0F XM cspa blie

49°50°'0E S0 E ST 100E

3370"0"N

TSN

L L ]
B T FT ]
| ek g
| o B ss) “
1 2 LS g ¥, m
I_ T — *_h_"l': - 014 8 12 W _
49°500"E S0°0°0"E S0°10°0"E

49°50'0"E  50°0°0"E S0°10'0"E

330N

A2°50M0"N

£ b sl g by iy ARy
o Sl e

LT o Ty SRS ey
* T &y w214 K12 18
49°50'0"E S0°0'0"E S0°10°0"E

S yhog8 90055 (sl kel )l (g (saaiyy B S

Figure 5. Zonation without Geomorphometric Factors
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Figure 4. Zonation with Geomorphometric Factors
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Figure 6. A sample of landslides in the study area
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Table 3. Amount of Frequency Ratio and Seed Cell Area Index in landslide susceptibility areas
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Abstract
One of the goals of geomorphologistsin working with the models of different landformsisto
obtain better relations in realizing the physical redlities of environment. In this study, to evaluate
the performance of geomorphometric parameters to increase accuracy of zoning landdide
susceptibility map has been studied. As the first step by the application of nine initial
conditioning factors including slope, aspect, elevation, land use, lithology, distance from roads,
rivers and vegetation index @NDV_I) the zoning map was provided. In the next step
eomorphometric parameters influential on the occurrence of landslide including topographic
ocation index (TPI), surface curvature, curved sections, dope length (LS), Topographic
wetness index (TWI), stream flow power (SPI), surface area ration index (SAR), was added to
the model and then the zoning map was obtained. In the fina step, the zoning maps was
evaluated by using ROC curve. To provide zoning maps a new mixed model was apﬁlled, S0,
for determination of criteria weights multivariate re%_ron and to determine weight of the
classes frequency ratio method was utilized. The findings of this research indicated that
geomorphometric factors have a considerable influence on the increase of identification of
regions that are susceptible to the landslides and enhance the accuracy of zoning maps from
0.731 to 0.938. These ractors have aso increased the resolution of the slip classes. According to
the results, tOﬁography position index, plan curvature and surface area ratio have the highest
influence on the accuracy of zoning maps. Based on superior approach, 8.68% (6737 ha) of the
region are at ver¥l_ high risk and 15.3% (11906 ha) have been identified as high risk areas.
According to the _|é;h ability of geomorphologic parameters in the identification of susceptible
areas to the landdlide, the application of these parameters is recommended in landslide hazard

zonation.

K eywor ds: Geomorphometry, Validation, Zonation, Landslide, |sfahan Province
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