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Figure 1. The study area location
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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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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

9 SRD SRS & baye Uiy (rpuie o oo ol
gy (sire U o)l )8 4 baye sladib 4k
Veorr Ve gladids elas)l Jole 3)50 5o iy G
Gy /AN o YYVE yslie b cadgay gie o=Veee
5 sita e (Sl i 4y 5 Moo 2 55 ke
b Sggi dbd (wld S Jole ) ditun ilo )50
Al O 8y 2 L (e g VAN e
b @ bope Jho 0y (rpoke 35 b JSB Jale
EVE i b Jgen aibs 5] 51 e o VEAS ke b paie
@ dgi bbb e ke e (gl e adls g b o
ahlbs Foe gl i dib @alpl Gy jasls les
LFeefee LM o151 g (V-F) Jlade op 5 i
(Bl s cusb) padld Jlae 3 Bl FINVF ke
VIFOY jlaie b W-1F aib & bgye jlaie oyt
059 o9y 3 Jels O Jewils s ol bl e

ol o1 1) 8 S5 5 asdly

axdly 039 oR9) 3 bels

W W pdlie sl adly gy gy el
D980 md bl 93 cnl g € jg ke & 23l e
b oM g 5986 o oS o Cute (Sunon
ol L e polde b ke ( Suwod 9 C Cuto polio
Jos> 9 Wrinar) 2l 0jg polie bl 2 295 00 003
4 bgye e (pyoie b ap Jle lp ¥
bas )y VeFe o (YIYY)lade) anyn o= Ve Cod sloadl
5995 2 ke U eyl 4kl 65 ol a8 ol +/VND lade
25U g ke polie ol il ad 5 23l e O
Wlog) 5l dlolb b jlse (gly i O 23, o aie
(VDY Jae) 5o
» L;Q.m d)ul.: dl)b dul>.)5) )| ol L_Jl.o...b dd«\m 9 009
oy L ()b Jele @y bgyye puli i Mo oz,
|y o st V¥ s b o Lo Y-¥-TFF dib &5
PEE-YVE aib ol 5l e g ol o3 olaid] deda
2l Gl e gl )l JL8 VAV lade b yie Lo

=Yoo d..o.Jo & Joy),a )‘..\.u L)’)’L)“‘"



Vo w asBly ()9 el Jo 5 Gl 5 (o130 Abudes oo (655 maancd Gloig Sl 03litol b (6565 S Jiuailiy 4485 s

53°20'0"E 53°45'0"E
1 1
29°10'0"N ]
aadly 39 Jos 3l eslanal by obloms foilsy 424
28°45'0"N -]
2200 o e e Kilometers
0510 20 30 40

4&9]9 U)9 u::g) )l ool L adllas .))?A aslaio u)’t.m L}.‘.Mut._g A —F Jim
Figure 6. Flood susceptibility mapping using WOE method in the study area
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Table 7. Spatial relationship between effective factors and flood occurrence
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Table 7 (Continued). Spatial relationship between effective factors and flood occurrence

sy Sl

Wina  S(O) S2W-  s2wt C woooowe O b e
- = RV = - sy = . ¥-¥rs b
VYA YA RN JOOM - XFY Ay Y W TV S
v/ -[¥¥A -[-YFE -5 VIOEA  —-DAY AT FYVYY ot bl A
; Uy
o/d+A - [oYy ofo¥Y <IY0 Y/avs —-/\\¥ Y/IAVY I FYYFA ol
—-/%0 <[¥AY ofo¥Y Al —-/Y\F o[-0V —-/v5Y ¥ VIAFY - 337 e
=\/AYY o[FeY o[oXVY Anas -\/.a¥ DAY —-/ayy WYAFAYN S
Y/+ AN V¥ Veowos Y .[-YQ¥ YYS -Y/5¥ <I¥AS ¥ HAVIY- Sgjgimw
R VA - JYR 2 Meewoo¥  YINA L <JFYA -v/sY Vo Yavss Sidsiare &9l
- - NRIY - - RN - . aIYY Sejslly
AR <IYor [+AYY [+¥Y¥ =V/MA VOAD —-/yYY Yy HYA-¥_ Voo il S
Y/YYD <IYYA [+Y-Y -/ YIY0F -Y/avy —-I/¥Y\§ A FOVVFY Yeo¥eo oy pasls
lZANYd <IYYA [+Y-Y -/ ¥/¥oy -Y/#¥0 «[A-A A VEYYYY e r-UaI/J
a/y-¥ Jfey /¥y AN \vizai -Y/ovy VAYY A ¥FA¥-A Foo il pika
Ve dib O gy cppohe & Amde L =W b))

Soddy 1y (5 cppide did pl g Cuwl ookl sl
5 (Fr) ohlser 5 ooy e b &S sod o olais]
el 3 Mo g8y (05 o a3 0 (LIS Wy,
@ S Jolgp pb o] s o5 0390 yie Yoo 5l 8
&Lo.:)] Jvcl.c ) Ll u)’t».w oj‘JJI 9 D)L.ui 2 4.3[5.39)
db Db gy ple 8 e ol
1 s 515 )l o > &S 6392 yio VeromVEe
Cugby padls Jole (o) Ml a8 £l L bl
Al My b cp ot o5 W30 Ui Bl S ey
S 039 (b Bblie @ byiye OMew 150 (ke
iy 3 il g b lalesslo lbasls o) s
ol Slgtd Jole oy blioo 3blie ol )> oMo
e £989 p 8 (05 ke SSgjoie Al & an3
Sosiil gg5 yol cpl Jds a8 o)y adllas )50 adlaio
Lm,\;)lw L)))JL)‘“J a5 Cawl dalllas d)90 dilais LY 199’)"
wlpl Glg padls Jalo () A8le 0)93 (ol 4 by
Sy il 4 bgsye O s 530 (il o8 A3 g0 ol
M ub)> L;da.w ey ‘_)wl)B‘ (.)1 J.:J.) LY ALY oo )I
JSb Gladale gy adlioe Gatld (pl Sk polie
e p 388 ppoie & e OB )L g cud

Alse o oo Vo F=TFY 5 e il & bsipe

Joslital b Mo Jousily (2led 4 (st 3l

oy S g 4l Al el sl s,
loadd obj)) Cap )5 s Sbj S T oS LS
P e GES1y alE Sl Gl el gl cBd g ordans
WJSide cpl @8y caps (V) 5,8 oolatu! adllas 550 ddlaio
Cag adllas 390 didlaio 5 L Mew g585 Joxo jl g0l
sS3e Jue i) le 3 ol ) it g il
€85 )3 odlil 3)90 (dop> Vo g doyd Vo )
oo J).g\lo.c JRIC FARSC SV 51 edlawl b ol (Y‘V)
el cdS JE b 3y sdans sleass cows
Sy dop FA Cds gorimdlis 3aiss ol 5l selcussa
Mo pd A g ol Jde gl doyd Ve ey AHP oo
g odelcwndd mls & g b .cul asdly 59 o glp
asds aus ) s)ll slaJae (YY) Clidios 5| Jols b
Sbsy & S ) 6k €83 iomb b Jily
sl igy geS i wlodly olaid] dgddy (g8 paonas
IS g ) bl slaghyy & Cuns (S panas
pae b 138,50 slaylae (200555 )0 yllid)lS” By pas
4 ol Jdo .Cadld addllas 350 dilaio 51 S calis
AHP gy sy Sl pslie inas) ) sl s
Mol 00l Do |y Jao opl cds S o oolii]
3 dably 59 Jde g Gl AHP s 4 by e ROC
s Ay ole oy guls ol o odly L VS



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

......................................... asdly 39 ‘_;)l.oi Jte g sl g (o5lpe ddio Julow (638 maenad (s yigy 5l ookl b (658 Jaww Jumily a5 (gamps

—— 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

axdly (139 5 el AHP o jbg) ROC jloge =V IS5
Figure 7. ROC curve of AHP, TOPSIS, and WOE methods

Taw 5 i 38des pasils (oo | oad S5 e
g8y Je BY 5l pgbite cpay b elital goxie )
Cae hjsel sodly ey (wojaVe) Jore YO (M
ol 350 (2bj)l Cax (30p3V0) Joxo VP g (il Jse
ol 9 AHP 39y 5l sdslcunsa gols 8,5 )3
9 opl Gl caipa dop Ve g FA Cd godimd Ll
odmlis hgy 93 (nl jl Jobs s Al Jae
Jeilly 425 a5 Cax g 99 0ol ol Ly €8
JaSul s 4 sl (hyy Orzen Mdbie O
s WS o oolatwl AHP g, jl sdelcwda slayig
b Pobe o5 €8 g 03l deme |y gy cnl j Jol>
ey 3l el mls K Gyl b olaid] deda
5k Jde sly sl Ay gormd i WOE
SoS Wl o pols Guins j sdslcwnd pbs bl e
Sy ) medie g Oliydeln (> 4 (il
slagdsy | olye crizen e s g8y Lials
cue bl ladre b lagl oS5 g 1503 (6 S e
Sly ilodre wulp s (Rl g ) cn e Sbl

Lid poli o 53 (mmbs (L o i ye 5l (SO oM

Copde lp M Joily 4l agd plply cul
$0978 Syol Ik Anug jolaion; j5ul slaojes ar LS,
able slols gy 3> [boy G il a4 5l .l
e din 355 Cpl 0 oS Cusl ol el M dxitins
Sladhaie s oy yiae Ol jglateds bl ol g odlitul
5 ol 9 AHP () Spueal (slagsbyy 5l odlizsl
A bl > )8 el addly (g ilel S owizen
Ol yged 3> OMew g8y oo OF Jobs w11
» )‘f).ul.: )L:M a gy .b.l)f oLl u»)lé uL.w‘ Py
o3Ls] GIS Lams 3 5 Lasede Sk 5 (&felsi) (o))
23059 coludyl8 alilas 5 eolatel b asbl o a8
AL 9 03)5 Pl sl 9 AHP (655 ool o)
Orzeh b i ATCGIS Lo )3 (g) 90 ool 26
» )L\f).wl; dl!b)l.uw 9 LEUMMA 6955 J>u )1 odlasul L
ALE g odelCwndd Wl Sjg Jde 2l slaiyse e
b)) Pl Cap S as AICGIS ey 5 ol



va

[e <IN e Y e N I )

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

24.

25.
26.
27.

28.

29.
30.
31.
32.

WAV laali g 5los /Y 0yl /oas Jlos 5] o) o pte dolidimngy

&l

. Akgin, A. and F. Bulut. 2007. GIS-based landslide susceptibility for Arsin-Yomra (Trabzon, North Turkéy)

region. Environmental Geology, 51(8): 1377-1387.

. Alvarado-Aguilar, D., J.A. Jime'nez and R.J. Nicholls. 2012. Flood hazard and damage assessment in the

Ebro Delta (NW Mediterranean) to relative sea level rise. Nat Hazards 62: 1301-1321.

. Billa, L., M. Shattri, A.R. Mahmud and A.H.Ghazali. 2006. Comprehensive planning and the role of SDSS

in flood disaster management in Malaysia. Disaster Prevent Managment 15: 233-240.

. Bonham-Carter, G. 1991. Integration of geoscientific data using GIS. Geographic information systems:

principle and applications. Longdom, London, 171-184.

. Bonham-Carter, G.F. 1994. Geographic Information Systems for geoscientists-modeling with GIS.

Computer methods in the geoscientists, 13, 398.

. Bubeck, P., W.J. Botzen and J.C. Aerts. 2012. A review of risk perceptions and other factors that influence

flood mitigation behavior. Risk Analysis, 32(9): 1481-1495.

. Chau, K., Wu, C., and Li, Y. 2005. Comparison of several flood forecasting models in Yangtze River.

Journal of Hydrologic Engineering, 10(6): 485-491.

. Chen, Y.R., C.H. Yeh and B. Yu. 2011. Integrated application of the analytic hierarchy process and the

geographic information system for flood risk assessment and flood plain management in Taiwan. Natural
Hazards, 59(3): 1261-1276.

1 975-

. Cheng, S., C.W. Chan and G.H. Huang. 2002. Using multiple criteria decision analysis for su gorting
6

gg%ismns of Solid Waste Management Journal of Environmental Science and Health, Part A, 37

glgkg,zy. and F. Pappenberger. 2009. Ensemble flood forecasting: a review. Journal of Hydrology, 375(3):
13-626.

Darabi, H., K. Shahedi and M. Mardian. 2016. Mapping possibility hazard and sensivity flood using

frequency ratio in the watershed poul doab shazand. Journal of Watershed Engineering and Management,

8(1): 68-79 (In Persian). ) ) ) )

Dang, N.M., M.S. Babel and H.T. Luong. 2011. Evaluation of food risk parameters in the day river flood

diversion area, Red River delta, Vietnam. Natural Hazards, 56(1): 169-194. o )

Dawson, C.W., R.J. Abrahart, A.Y. Shamseldin and R.L. Wilby. 2006. Flood estimation at ungauged sites

using artificial neural networks Journal of Hydrology, 319(1): 391-409. ) ) )
Dong, S. 2016. Comparisons between different multi-criteria decision analysis techniques for disease

susceptibility mapping. Student Thesis Series INES.

Fernandez, D. and M. Lutz. 2010. Urban flood hazard zoning in Tucuman Province, Argentina, using GIS

and multicriteria decision analysis. Engineering Geology, 111&1): 90-98.

Hu, Z. and C. Lo. 2007. Modeling urban growth in Atlanta using logistic regression. Computers,

Environment and Urban Systems, 31(6): 667-688.

Huang, X., H. Tan, J. Zhou, T. Yang, A. Benjamin, SW. Wen and S. Fen. 2008. Flood hazard in Hunan

province of China: an economic loss analysis. Natural Hazards, 47(1): 65-73.

Hwang, C. and K. Yoon. 1981. Multiple attribute decision making, in lecture notes in economics and

mathematical systems 186: Springer-Verlag, Berlin.

Hwang, C.L. and M.J. Lin. 2012. Group decision making under multiple criteria: methods and applications

(Vol. 281): Springer Science and Business Media.

Jaafari, A., A. Najafi, H. Pourghasemi, J. Rezaeian and A. Sattarian. 2014. GIS-based frequency ratio and

index of entropy models for landslide susceptibility assessment in the Caspian forest, northern lIran.

International Journal of Environmental Science and Technologﬁ/, 11%4): 909-926.

Kazakis, N., I. Kougias and T. Patsialis. 2015. Assessment of flood hazard areas at a regional scale using an

index-based approach and Analytical Hierarchy Process: Application in Rhodope—Evros region, Greece.

Science of the Total Environment, 538: 555-563.

Khosravi, K., E. Nohani, E. Maroufinia and H.R. Pourghasemi. 2016. A GIS-based flood susceptibility

assessment and its mapping in Iran: a comparison between frequency ratio and weights-of-evidence

bivariate statistical models with multi-criteria decision-making technique. Natural Hazards, 1-41.

Kia, M.B., S. Pirasteh, B. Pradhan, A.R. Mahmud, W.N.A. Sulaiman and A. Moradi. 2012. An artificial

neural network model for flood simulation using GIS: Johor River Basin, Malaysia. Environmental earth

sciences, 67(1): 251-264.

Lee, M.J.,, J.E. Kang and S. Jeon. 2012. Application of frequency ratio model and validation for predictive

flooded area susceptibility mapping using GIS. Paper presented at the 2012 IEEE International Geoscience

and Remote Sensing Symposium.

Liu, J., J. Li, J. Liu and R. Cao. 2008. Integrated GIS/AHP-based flood risk assessment: a case study of

Huaihe River Basin in China. J Nat Disasters, 17(6): 110-114.

Malczewski, J. 2006. GIS-based multicriteria decision analysis: a survey of the literature. International

Journal of Geographical Information Science, 20(7f): 703-726.

Miller, J. R. 1990. Morphometric assessment o Iitholo?ic controls on drainage basin evolution in the

crawford upland, south-central indiana jerry r. miller, dale f. ritter,* and r. craig kochel American Journal of

Science, 290, 569-599.

Mohammady, M., H.R. Pourghasemi and B. Pradhan. 2012. Landslide susceptibility mapping at Golestan

Province, Iran: a comparison between frequency ratio, Dempster—Shafer and weights-of-evidence models.

Journal of Asian Earth Sciences, 6: 221-236. o . . ) .
Moore, I.D., R. Grayson and A. Ladson. 1991. Digital terrain modelling: a review of hydrological,

geomorphological and biological applications. Hydrological processes 5(1): 3-30.

Mukerji, A., C. Chatterjee and N.S. Raghuwanshi. 2009. Flood forecasting using ANN, neuro-fuzzy, and

neuro-GA models Journal of Hydrologic Engineering, 14(6): 647-652. ) L )

Nampak, H., B. Pradhan and M.A. Manap. 2014. Application of GIS based data driven evidential belief

function model to predict groundwater potential zonation. Journal of Hydrology, 513: 283-300.

Norouzi, G. and M. Taslimi. 2012. The impact of flood damages on production of Iran’s Agricultural

Sector. Middle East Journal of Scientific Research, 12: 921-926.



33.
34.
35.

36.

37.

38.

39.

40.

41.

42,
43,
44,

45.

46.

47.
48.

49.
50.

51.

52.
53.
54.

55.

56.

57.

58.

59.

¥ e sresses asdly 39 ‘_;)l.ai Je g Gl g (ilye dhdes o (6505 pronad (slo g ookl b (6 38 Jaw Jauasily dids (gaups

Paquette, J. and J. Lowry. 2013. Flood hazard modelling and risk assessment in the Nadi River Basin, Fiji,

using GIS and MCDA. The South Pacific Journal of Natural and Applied Sciences, 30(1): 33-43.

Poli, S., and Sterlacchini, S. 2007. Landslide representation strategies in susceptibility studies using

weights-of-evidence modeling technique. Natural Resources Research, 16(2): 121-134.

Pourghasemi, H.R., B. Pradhan and C. Gokceoglu. 2012. Application of fuzzy logic and analytical

2i3e(r2a)rc8%/ pgrggess (AHP) to landslide susceptibility mapping at Haraz watershed, Iran Natural Hazards,
1 965-996.

Pourghasemi, H., H. Moradi and S.F. Aghda. 2013. Landslide susceptibility mapping by binary logistic

regression, analytical hierarchy process, and statistical index models and assessment of their performances

Natural Hazards, 69(1): 749-779.

Pourghasemi, H., H. Moradi and S.F. Aghda. 2013. Landslide susceptibility mapping by binary logistic

regression, analytical hierarchy process, and statistical index models and assessment of their performances,

Natural Hazards, 69(1): 749-779.

Pourtaghi, Z.S. and H.R. Pourghasemi. 2014. GIS-based groundwater spring potential assessment and

mapping in the Birjand Township, southern Khorasan Province, Iran. Hydrogeology Journal, 22(3): 643-

662

Pradhan, B. and A. Youssef. 2011. A 100-year maximum flood susceptibility mapping using integrated

hydrological and hydrodynamic models: Kelantan River Corridor, Malaysia. Journal of Flood Risk

Management, 4(3): 189-202.

Rahmati, O., H.R. Pourghasemi and H. Zeinivand. 2016. Flood susceptibility mapping using frequency

ratio and weights-of-evidence models in the Golastan Province, Iran. Geocarto International, 31%): 42-70.

Regmi, A.D., K.C. Devkota, K.Yoshida, B. Pradhan, H.R. Pourghasemi, T. Kumamotoand A. Akgun. 2014.

Application of frequency ratio, statistical index, and weights-of-evidence models and their comparison in

Iehrlzdsllde susceptibility mapping in Central Nepal Himalaya. Arabian Journal of Geosciences, 7(2): 725-

742.

Saaty, T.L. 1980. The analytic hierarchy process: planning, priority setting, resource allocation: McGraw-

Hill, New York London.

Saaty, T.L. 1990. How to make a decision: the analytic hierarchy process. European journal of operational

research, 48(1): 9-26.

Sattari, M.H., M. Pouraza and R. Mirabassi NajafAbadi, 2016. Forecasting floods hourly river aharchai

?Ismpg of m)achlne learning techniques Journal of Watershed Engineering and Management, 8(1): 115-127
n Persian).

Scheuer, S., D. Haase and V. Meyer. 2011. Exploring multicriteria flood vulnerability by integrating

economic, social and ecological dimensions of flood risk and coping capacity: from a starting point view

towards an end point view of vulnerability. Natural Hazards, 58(2): 731-751. ) )

Sener, S., E. Sener and R. Karaguzel. 2011. Solid waste disposal site selection with GIS and AHP

methodology: a case study in Senirkent—Uluborlu (Isparta) Basin, Turkey. Environmental monitoring and

assessment, 173(1-4): 533-554.

Solin, . 2012. Spatial variability in the flood vulnerability of urban areas in the headwater basins of

Slovakia. Journal of Flood Risk Management, 5(4): 303-320.

Srivastava, O. S., D. Denis, S.K. Srivastava, M. Kumar and N. Kumar. 2014. Morphometric analysis of a

Semi Urban Watershed, trans Yamuna, draining at Allahabad using Cartosat (DEM) data and GIS

International Journal of Engineerin% Science, 3: 71-79.

Tehrany, M.S., M.J., Lee, B. Pradhan, M. N. Jebur and S. Lee. 2014. Flood susceptibility mapping using

integrated bivariate and multivariate statistical models. Environmental earth sciences, 72(10): 4001-4015.

Tehrany, M.S., B. Pradhan and M.N. Jebur. 2013. Spatial prediction of flood susceptible areas using rule

based decision tree (DT) and a novel ensemble bivariate and multivariate statistical models in GIS, Journal

of Hydrology, 504: 69-79.

Tehrany, M.S., B. Pradhan and M.N. Jebur. 2015. Flood susceptibility anaI%/sis and its verification using a

novel ensemble support vector machine and frequency ratio method. Stochastic Environmental Research

and Risk Assessment, 29(4): 1149-1165. ] )

Tierney, K.J., M.K. Lindell and R.W. Perry. 2001. Facing the unexpected: Disaster preparedness and

response in the United States: Joseph Henry Press.

Van Westen, C., N. Rengers and R. Soeters. 2003. Use of geomorphological information in indirect

landslide susceptibility assessment Natural Hazards, 30(3): 399-419.

Wu, S.J., H.C. Lien and C.H. Chang. 2010. Modeling risk analysis for forecasting peak discharge during

gg&%inlgl pre}/ieg'iion and warning operation. Stochastic Environmental Research and Risk Assessment,

2 1175- .

Xu, C., X. Xu, F. Dai, J. Xiao, X. Tan and R.Yuan. 2012. Landslide hazard mapping using GIS and weight

of evidence model in Qingshui river watershed of 2008 Wenchuan earthquake struck region. Journal of

Earth Science, 23: 97-120.

Ying, X., G.M. Zeng, G.Q. Chen, L. Tang, K.L. Wang and D.Y. Huang. 2007. Combining AHP with GIS

in synthetic evaluation of eco-environment quality—a case study of Hunan Province, China. Ecological

modelling, 209(2): 97-109.

Youssef, A.M., B. Pradhan, H.R. Pourghasemi and S. Abdullahi. 2015. Landslide susceptibility assessment

zi\tgzlgl)adijgvxgagh Basin, Jizan region, Saudi Arabia using two bivariate models in GIS Geosciences Journal,

Zhu, C. and X. Wang. 2009. Landslide susceptibility mapping: a comparison of information and weights-

of-evidence methods in Three Gorges Area. Paper presented at the Environmental Science and Information

Application Technolog% 2009. ESIAT 2009. International Conference on.

Zou, Q., J. Zhou, C. Zhou, L. Song and J. Guo. 2013. Comprehensive flood risk assessment based on set

pair analysis-variable fuzzy sets model and fuzzy AHP. Stochastic Environmental Research and Risk

Assessment, 27(2): 525-546.



Journal of Watershed Management Research, Vol. 9, No.17, Spring and Summer 2018 ..........ccoeeiniiiiniiiiiieee e 81

Flood Inundation Susceptibility Mapping using Analytical Hierarchy Process
(AHP) and TOPSIS Decision Ma mg Methods and Weight of Evidence Statistical
Model (Case Study: Jahrom Township, Fars Province)

Seyed Vahid Razavi Termeh', Hamid Reza Pourghasemi® and Fatemeh Alidadganfard®

1- M.Sc. Student of GIS, Faculty of Geodesy and Geomatics Eng, K.N.Toosi University of Technology, Tehran
2- Assistant Professor of Natural Resources and Environmenta Engineerin% Collage of Agriculture, Shiraz
University, (Correspondinfg author: hr.pourghasemi@shirazu.ac.ir)

3- M.Sc. Student of GIS and RS, Faculty of Environment Sciences, University of Aban Haraz, Amol
Received: January 17, 2017 Accepted: May 29, 2017

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 a;c)f)lied 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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