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Figure 1. The study area location

E8y oo Y0 & ol 01338 WWAY b AYAY Lo
Vg 65 i Jomiliy 4285 satd Ca (103 V+) i
slodie (oxioyliel ©ly (103 Y] Jeo g8y Joxe
(YA) 6,5 )5 oslizal 3,90 155 ko
s 51 135550 (o oo

2 6932 Dlge J (So S 2 )5 S Jelgs (e
G5 ol 3 (YY) Milien (665 o piliy 4285 4

?M .'..s‘)?.. s
Olpe sadhaio S > OMew g8y (Supie pslaieds
cl sl & oo 4 by gyl
oSl adds cpl p oegMe (YA) 5,8 oolatwl wloay )3
2 de £ ot 2 Sy Sl Sl S
P e gy e DY ggermep dgde aBS M
ool Gl gladlaie Ol lojles bawgs oy (i o

1- Analytic hierarchy process

2- TOPSIS
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Table 1. Geological features of study area
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Figure 2. Effective thematic layers on flood occurrence in the study area
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Table 2. Pair-wise comparision matrix among original criteria
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1- Relative Operating Characteristic

2- True Positive
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Figure 4. Flood susceptibility mapping using AHP method in the study area
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Table 3. Pair-wise comparison of sub-criteria and their weight
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Table 4. The primary values of effective factors on flood occurrence
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Figure 5. Flood susceptibility mapping using TOPSIS method in the study area
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Figure 6. Flood susceptibility mapping using WOE method in the study area
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Table 7 (Continued). Spatial relationship between effective factors and flood occurrence

Wi S(O) SPW- s2w C w- w+ i':: jlf; b Jeno

- - YA - - o5 - . oYY b
—V/+YA CIPYA -/+000 SO —ofYSE -Hhay " Woorev Sy

y/a) -[FEA WA -I\s$ YIOFA =+ /\AY vIvso 5 FYVYY Goed bl R
I -1ov R AT Y/avs —/\NF YIAY ) FYVEA J SEVER
—/50 <[EAY ofevy I —NE [ —IvsY ¥ VVAFY - 5agsS
“VIAY NN L[eryY LYYy MYNY: -1\ov —./ary ¥ YFAFAY S
YA VIAF Veeeeev JYA¥ YIYS Y/I5¥ YA Y A Sgipms
R IR YRR 7 -[-Ya¥ Vieeeor¥  =YN\-A <J¥YA —y/sy \ YavvEs Sojse &5l

- - -[+YAD - - NN - . BWYY So55lly
YR -IYos TAYY JFYE VA YY) WYY YW avena Yoo il S
VYYD - INYA FRRY -0 Yives  -v/ovy Ay Y fOvISF Yeoo¥.. oy Lasls
g - INYA FRRY -0 ffay  -v/sta IASA Y VEYYEY foomsen anlyy]
Uy -f JJfY R -I\Ya YISSE —viovY VAYY A FRREA See ) e
Ve dib O gy (npohe & Amde L =W b))

Soddy 1y (5 cppide dids ) g Cuwl ookl sl
5 (Fr) ohlser 5 oy e b &S smd o olais]
ol 3 Mo 689 (5 & a3 0 (LIS Wy,
4 S5 Jelg w8U ol Sy o5 e3g ge Yool a8
&Lo.:)] Jvcl.c ) Cawl u)’t».w oj‘JJI 9 D)L.ui 2 4.3[5.39)
db Db gy miple 8 e ol
1 o 515 )l o > &S 6392 yio VeromVEe
Cugby padld Jolo (o) Ml a8 £l)] L bl
aib My 86 op i &5 a0 Ui (S5 e
S 03 (s Bblie 4 bgpe Oow 56 Sk
Ayt il g b bzl puaasl o s
ol Slgtd Jole oy Ablioo 3blie ol )> M
Mo 989 2 B0 (5 i Sgjghw Al &5 Amd 00
srosiile ggi yol cpl Jdo a8 o)y adllas )50 adlaio
Lm,\;)lw L)))JL)‘“J 45 wl d.xJUa.a .))94 A.Qjauo LY 199’)"
wlpl Glg padls Jelo () Mdle 0)93 (ol @ by
yuday Al 4 bgyyo OMaw 15U oy oS amd o L5
M ub)> L;da.w ey ‘_)wl)B‘ (.)1 J.:J.) s 0dg2 S )I
JSb Gladale (gw)p adlioe Gatld ol St polie
e 36 e & a0 Gl )L g cud

Al o yio oo Yo¥=YYY g paio Clib 4 by e

Jodlital b Mo Jousily (2lod 48 (st 3l

oy S g 4l Al el sl s,
loadd obj)) Cap )5 el Sbj S T oS LS
P e GES1y alE Sl Gl el gl cBd g ordans
WJSido pl @8y cas (V) 5,8 oolitu! adllas 550 ddlaio
g adllas 390 didlaio 5 LMoo g5y Joxo jl g0l
sS3e Jue i) ly 3 ol ) it g e
€85 )3 odlitul 3)90 (do)> Yo g doyd Ve )
e J).g\lo.c R I FAREC SV 51 edlawl b ol (Y‘V)
el cdS JE b 3y sdans slbass cows
Sy dop FA Cds gorimdlis 3aiss ol 5l selcunsa
Mo pd A g ol Jde gl doyd Ve cds AHP oo
g odelcundd mls & g b .cul asdly 59 o (glp
asd aug ) s)ll slaJae (YY) Clidos 5| Jols b
Sbsy & S ) 6 €83 (ol b Jily
sl igy jeS cdd wlodhy olaid] dgddy (g8 paonas
IS g ) bl slaghyy 4 Cuns (S manas
pae b L1385 ,50 slaylae (200555 )0 yluelid)lS” ey pae
4 ol Jdo .Cadld addllas 350 dilaio 5l S calis
AHP gy syl opslie inas) ) sl s
Dol 00l dgs |y Jao opl cds S o oolii]
3 dably 59 Jde g Gl AHP s 4 by e ROC
s 43 ole oy gols ol o odly L VS


http://dx.doi.org/10.29252/jwmr.9.17.67
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.22.4
http://jwmr.sanru.ac.ir/article-1-748-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22516174.1397.9.17.22.4 ]

[ DOI: 10.29252/jwmr.9.17.67 ]

VYA ciiinianssasianens asdly )39 ‘_;)l.ai Jse g sl g (o5lpe ddio Julow (638 muenad (sl yigy 5l ookl b (658 Jaww Jumdly a5 (gamps

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

True positive rate

0 0.1 0.2 0.3

0.4

—— AUC (AHP)=0.68
—— AUC (TOPSIS)=0.7
—— AUC (WOE)=0.86

0.5 0.6 0.7 0.8 0.9 1

False positive rate

asdly (339 5 el AHP (sla 39y ROC jlagei -V IS
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Abstract

Floods are one of the most common natural disasters which causing financial and life losses,
yearly. Therefore, to reduce the harmful effects of flood occurrence, it is necessary to prepare
vulnerability maps for flood management. The aim of the present study is flood inundation
mapping of Jahrom Township, Fars Province using multi-criteria decision making technigues
such as AHP and TOPSIS and a statistical model namely weights-of-evidence (WOE) and
comparison of their performance. A total of 53 flooding locations were identified in the study
area, 35 locations were randomly assigned for modelling process and the remainin? 16 locations
were used for validation aims. Nine factors that affect the occurrence of flooding were
considered and their maps were prepared in ArcGIS software. These factors are slope degree,
plan curvature, elevation, topographic wetness index (TWI), stream power index (SPIS), distance
from river, land use, rainfall, and Iithology. After the flood susceptibility mapping using the
mentioned methods, results were evaluated using recivier operating characteristic (ROC) curve.
The area under the curve (AUC) of applied models shows the accuracy of 68, 70, and 86 percent
for AHP, TOPSIS, and weight of evidence statistical models, respectively. Also, results showed
that statistical models have a better accuracy in comparision with MCDM models and expert
approaches. The results of present study could be useful to managers, researchers, and designers
for better managing the flood affected areas and to reduce its damage.

Keywords: Flood vulnerability, Anal?/tical hierarchy ﬂ(oqess (AHP), TOPSIS methods,
Weights-of-evidence model (WOE), Geographic information system (GIS)
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