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Fig 1. Location of study area in the Hormozgan Province and Iran
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Table 1. Characteristics of subbasin located in the Bandar- Abbas urban watershed
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Fig 2. Maps and criteria used on flood risk in the Bandar- Abbas urban watershed
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Table 2. Characteristics of Chanel located in the Bandar- Abbas urban watershed
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Table 2. Characteristics of Chanel located in the Bandar- Abbas urban watershed
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Table 4.Parameters of PROMETEEII technique

Weighty s Function &b Positioncoxs Criteria )lLxs
0.276 Gusain -y S Min [5l.>~ Drainage density«al ;[ o515
0.211 Gusain ;e 55 Min 311~ Lenghaal ;1 J,b
0.115 Gusain o S Min 3la>~ Areac) g 55 Clus
0.075 Gusain ;. S Max ;Slu- Slope ..
0.067 Gusain ;e S Max Sl Heightg s )|
0.032 Gusain -y S Max j:S1a> Geology s K
0.021 Gusain ;. S Max sl Land ude _sl)l 5,55
0.203 Gusain ;. 5§ Max Sl Rainfall L

Drainage |, .27

Lengh stream
Rain fall
Area
. 0.075
I 0.067
I 0.032
I 0021

Slop
Height
Geology

Land use

N (S gl o5 03 gy p 3550 ke D55 Y S
Fig 3. Weighted criteria used on flood risk in the Bandar- Abbas urban watershed

S5 o § Som

LS LS b5l s o 3550, Gt b canllins o
T e S T W R LN
] AR Chw 05 ladal ol )y @Lﬁ RGI P W fb‘"." S
aal 5l ¥ oS 5yl 54 - aal yl 7 (5 ed 63 3dome > (e oo
o Sl e 53 anlpl o3 lacslS s s 5 s
Al ol 3 el e aem GalS L0 s ol gl S

03 ez g O e sl 0350 Bl S s p
s L Gl s Bl s e s ¥ Ll
Ll Gloys 21l 5 S LAl wins s L LS
Lilys bl oS Jhdy 5 G e el 03 1)
el by

o ndiohle b 4 (AUl el 5 Wl K
Col pogme Ol 5 ool Olie L5l (glls ab > sdas
s 585 e &S sk 4 s Ll Dl 4 S
Al 5 Ll Slges 1) OV e 51 0L i

VAV 5l —FY o lows —p235190 Jlw

v

5 PROMETEEIl s, L otel oty = ol
5ol alyl Jb S S slbobee S o5
3 2 Sl et LBl slae 5 e U bl -l
sl 552 5 e 2 e 53U 0SSl 055 b lid S
Olsee oy Sl &5 50 5w 0550 3 590 5> Klatils 5 She
2t 0 L sl s as bl e (Sl la 1) (65 Jo
Ao S ALY s s G el Ll (5 Lo S35
Sl () adaly b Gollas @ e bl Laos s 5 gkuad
g RV S | A oY R N Oy T BB
S ol il YL @ sie e n cd L S Ll w0 e
e Sl Bl s L e Ll 5 Jow sl (6
i 3V J&.w) Sl ol 1) o 05 wlasl 5 Lajlas
OF 5l 5 dsh a5, GLIs@ Sldde o 2oy ils b oMs
Do Do Ll 8 R s 85 L3 Sl ei 2
G g 055 25 (0 5) Al e 5 plor 4 Lol
Slxial op 2aS Gl daes s 25l & Cand @ e S
S o Ceal 55 55 F J&.ﬂ Al e Lls 1y (g5t o
ol sts e Al om0 5 (D) Lo

Ol S 13l (owsiaes 9 @ole



Shilat
¢+ =./0%¢ =

/ey

/

Shahnaz
¢ =-/fvig7 =/

/

Tiyab

¢ = /vvg = vy

™~

Eskle

GO =-/YVvd =-/vs

N

Back Eskle
¢ =-N\¥f9” =-/xv

g7 =

Shahnaz
SIAYIgT =/ 0F

56°0'0"E
1

56°1 O'O"E

56°20'0"E

27°20'0"N

<

27°14'30"N- Flood risk

27°9'0"NA

N

=
(=
=]
—
—
27°3'30'N 43

Rivers

Jw s oy Jas 4l

Flood zoning map

gt -

5y

-27°20’0"N

F27°14'30"N

F27°9'0"N

F27°3'30"N
" 21 :Sm =

T
56°0'0"E

T
56°10'0"E

T
56°20'0"E

3 bl (Q) syt 548 piul 03 (s ot atd (i) Jow dates (slaes s 25 sk 45, s Y S
POMETEEII
Fig5. Ranking network of flood risk suspectibility subbasins and flood zoning map in Bandar- Abbas urban basin using
PROMETEEII

R P ST  WPRCIP G LW L I PN W
sl

Col 0l ALS tig ol e cswy 5 Y ol ol
258 e baal ol (IS0 Oy alS v ole ol 55 oS
Aldlas (b e LS o S Sl el ze Y 4 % 0
NGS5

l;. alisee &Lag.;fjb 69> Ls LBy )‘ J«al} @L?.s

VAV 5l —FY o lows —p235190 Jlw

A

4 M Sdony 5l G 2l 4 ole cpl s cdas e LS5
cblie 53 gy 3L o O e i Sl
s o Al 1 JUE S LK ol s el Laaal

Sl S el tackas VAY 5l o34 3 a0l 5oy xSk
Qbf&;}wbb“L’l‘ig;‘&‘ﬁ“)j"éﬁ@wf)\uﬁjb
Jle 53 ok aadls 0-F b 5 ol i 5o el @3l
Sy s u’l'@fb slaow sl ) Cow a5 ol

oo e dlad Ol S sk 4 el eses el e 0
VO 5l eSS g Aoy A0 Bl A 5o IS 5k 4 il

Ol ool pwaigs 9 pgle



management facility. Building and Environment,45:2317-
2326.

5. Chen, J., Hill, A. A., & Urbano, L. D. (2009). A
GIS-based model for urban flood inundation. Journal of
Hydrology, 373(1), 184-192.

6. Chou, T.Y., Lin, W.T., Lin, C.Y., Chou, W.C. & Huang,
P.H., 2004. Application of the PROMETHEE technique to
determine depression outlet location and flow direction in
DEM, Journal of Hydrology volume, 287: 49.61-

7. Fernandez, D. S., & Lutz, M. A. (2010). Urban flood
hazard zoning in Tucuman Province, Argentina, using GIS
and multicriteria decision analysis. Engineering Geology,
111(1), 90-98.

8 Figueira, J., S., Greco, M., Ehrgott. 2005. Multiple
Criteria Decision Analysis: State of the art surveys, Springer
Book, 22:1-5.

9. Fouladgar, M. M. 2007. Design of Decision Support
System for the management of water resources and uses
according to the watersheds of the country, ending a Master of
Science in Civil Engineering water, Faculty of Engineering,
Tarbiat Modarres University, 126 p (In Persian).

10. Ghazi Nouri, S. and Tabatabaeian, H. 2006. Sensitivity
analysis of multi-attribute decision making with respect
to the method used Tehran University, 15 (36): 25-38 (In
Persian).

11. Ghobadi, M., Ahmadi Pari, M., Salehi, S. 2016. Flood
Risk Assessment and Zoning of Human Settlements in line
with Sustainable Development using Fuzzy AHP in GIS
Envoronmnet and DPSIR Model (Case study: Abali). Journal
of Environment Seince and Technolog. 18(2): 459-473.

12. Hoseinzadeh. S. R and Jahadi Toroghi, M. 2007. the
effects of expansion of mashhad metropolise on the natural
drainage patterns and increase of urban floods. Geography
research, 61: 145-169.

13. Huang, P. & Tsai, W. 2010. Using multiple-criteria
decision-making  techniques for  ecoenvironmental
vulnerability assessment: a case study on the Chi-Jia-Wan
Stream watershed, Taiwan, Environment Monitoring Assess,
168: 141-158.

14. Huang, Y., Wong, P., & Gedeon, T. 1998. Spatial
interpolation using fuzzy reasoning and genetic algorithms.
Journal of Geographic Information and Decision Analysis,
2(2),204-214.

VAV 5l —FY o lows —p235190 Jlw

¥4

o ol aas e 0L baaal T 53 S 5, 5 ealizad
Sl Sy aary bbaalul e o oo Sl 15 5 s
s L Al )y iS5k a5 B e 5306 JUS Sy
Y iS5l essn 53 e sge SUlS o baaal ol ol Ll Lo
8 Oy Sllllas 3 a8 Szl s L dL O b
cblis 45 ol Ol U8 S s 5 V0] 0L 5 Sk baw s
s 5300 U5 OB S (6,68 sl 035 3 &Sl Frste]
aedd cpl e W31y 53 Bl Lls [ L Yo c2S5kos 5 b
w\og;ﬁi‘)ﬁ@‘)b_‘jQG-JJJOJJ{L;J‘JL}AJ{@‘W
&yﬂﬁ@j)ﬂmuuwm)u&boiﬂ\,m,@a.«s
)}L?wJ,'SL«UA,oos)ljo\)lmﬁ-Uu}ajuw‘_ﬁ}ﬂ\f‘qu&\
Sleslaad b cooMw LSJ:";E"JJ’JC’L” 25,5 S alsay,
S das e Ol =B S 4y &0 PROMETEEID 0SS
Slaolrs s 5o sy o SVL anl ol b 5 (S15 la sl
Slaslae o 53 1 O3y (S mlid S 5 S 08
O.:Abbbgwo}j}ﬁj@t}@«g—jjl{.xIMbO...Uf.:)j,a
Losose eism 25 a8 Jb oo ldyl sy glils (B olde o 2l
S Slls Wes e 55 ple 4 s B )ldie o meS 2als
e s Do S s 03 ke S5 e S Ol
‘.mwou:;@u‘u}ﬂ_wﬁéﬁg)wmduﬂbg
adn Sl canl ol VSI;ijbéuJQMQMo;?ﬁJJJ
Sl o3 landls 055 O35 S5 e S0 2 i S GOL
delse SNl 052 5 53 S e 2 Fse Jolse S gme ik
Aea SUIGE 4

o baanl ol 2 e s oo OLES aalllas ol s (S sl
AJL.»o:Qvifjl{a)jsl{&>j5\»@uj3wp)@]@ch,w
bl 5 yslme sl el 31 i s 53 5 il e s |
Slllas b b &S dites OV 5o 53 GBI S
5 Sl oliile S g e ol o o V8] olis s ¢S
a0 Calle OB 3 g el sl o) s [10] O, K

&b

1. Albadvi, A., Chaharsooghi, S. & Esfahanipour, A.,
2007. Decision making in stock trading: An application of
PROMETHEE, European Journal of Operational Research,
177: 673-683.

2. Asgharizadeh, A. and Nasroalahi, M. 2007. Ranking
companies based on criteria Sramdy- model PROMETHEE
method. Journal of Human Sciences, 11 (3): 84-59.

3. Asgharpoor, M. G. 2004. Multi-criteria decision making,
publishing Tehran University, Third Edition (In Persian).

4. Banias, G.,2010 . Assessing multiple criteria for the

optimal location of a construction and demolition waste

Ol S 13l (owsiaes 9 @ole



26 Mirahmadi, A., Keramati, S., Ahmadi, T. 2011.
Micromapping flood hazard in the Neishabour using urban
development. Research and urban planning, 2 (7): 91-110.

Momeni, M. 2008. New Topics in Scientific Research
Tehran University Press (In Persian).

27. Moradi, A. and Akhtar Kavan, M. 2009. Methodology
the multi-criteria decision analysis models. Utopia Journal,
2 (4): 1-15.

28. Ouma, Y. O., & Tateishi, R. (2014). Urban flood
vulnerability and risk mapping using integrated multi-
parametric AHP and GIS: methodological overview and case
study assessment. Water, 6(6), 1515-1545.

29.Qi, Y., Wen, F., Wang, K., Li, L. & Singh, S.N.,2010,
A fuzzy comprehensive evaluation and entropy weight
decision-making based method for power network structure
assessment, International Journal of Engineering, Science
and Technology, 2(5):92-99.

30. Saremi, N. 2016. Flood map zoning and assesmen
of surface water disposal channels in Bandar Abbas urban
watershed. MSc thesis, University of Hormozgan, 120Pp (In
Persian).

31. Schmitt, T. G., Thomas, M., & Ettrich, N. (2004).
Analysis and modeling of flooding in urban drainage
systems. Journal of Hydrology, 299(3), 300-311.

32. Tada et al. (2001):”Analysis of Overland Flood Flow
Intrusion Into Underground Space in Urban Area “. Journal
of Hydro Science and Hydraulic Engineering. Vol. 18.no
2.pp 43-54

33. Taheri Behbahani, M. T. and Bozorgzadeh, M. 1996.
Urban floods, housing and architecture publications Research
Center, Tehran, Iran.Taherkhani, M. 2007. Application of
TOPSIS in prioritizing the location of agricultural processing
industries in rural Mnazgq, Journal of Economic Research.

34. Talvari, a. 1997. The final report of the research project
and water survey and compare some empirical methods for
estimating peak discharge in the following areas Karkhe.
Soil Conservation and Watershed Management Research
Center and Jihad Ministry (In Persian).

35. Tehrany, M. S., Pradhan, B., & Jebur, M. N. (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.

VAV 5l —FY o lows —p235190 Jlw

15. Jandaghi, N., Bazrafshan, O., Baghani, M. 2006.
Stability of Gorgan bridges on the river floods in Ziarat
Stream. Journal of Agriculture and Natural Resources,
13(4):1-8 (In Persian).

16. Karam. A., Derakhshan, F. 2012. Flood hahzad
mapping, flood estimating and evaluation performance of
surface runoff disposal channels in the urban watershed
(Case study: Abshouran, Kermansheh). Physical Geography
Research Quarterly, 5(16): 37-54 (In Persian).

17 Karimi Pashaki, M.H. 2010. Hydraulic analysis of
flood flows in river using HECRAS model (Case study:
Cham Miraki river in area of Ghuchan Dam). Proceedings of
the 9th Iranian Hydraulic Conference. Tehran, Iran.

18. Karimian, A. A. 2012. Check out some economic and
social problems in various ways Pasture utilization. The
Journal of dry canvas, 2 (2): 65-54.

19. Karkuti, A., Nazariha, M., Baghvand, A., Jaafari Slaim,
B., Karbasi, A., Vosough, A., 2010. Discharge estimated
using Obervation, Krigger and SCS (Case study: Gharesoo
Stream). Enviroment Science, 36(55): 99-110.

20. Kazakis, N., Kougias, ., & Patsialis, T. (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.

21. Kourgialas, N. N., & Karatzas, G. P. (2011). Flood
management and a GIS modelling method to assess flood-
hazard areas—a case study. Hydrological Sciences Journal—
Journal des Sciences Hydrologiques, 56(2), 212-225.
(2004). Appllyng a GIS-Based
Geomorphologic routing model in urban catchments: jornal
of hydrology. Vol.300.pp 203-216

23. Mahmoudzadeh, H., Emami Kia, V., Rasouli, A. A.
2015. Flood hazard micromapping in the Tabriz using AHP.
Geography Research, 30(1): 167-180 (In Persian).

24. Masoudian, M., Fendereski, N., Gharagezlou, M.
2014. Urban Flood Damage reduction using Non-Structural
Management (Case Study: the Nekarood River flood, 1999).
Jounal of Watershed Management Resarech, 5(10): 1-14 (In
Persian).

25. Mignot et al (2006). Modeling floods in dense
urban area using 2d shallow water equations. Journal of
hydrology,326, 186-199.

22. Lumme et al

Ol S 13l (owsiaes 9 @ole



41. Zhang, H., Gu, C.L., Gu, L.W. & Zhang, Y., 2010,
"The evaluation of tourism destination competitiveness by
TOPSIS & information entropy — A case in the Yangtze River
Delta of China", Tourism Management, 32(2): 443-451.

42. Zhao, X., Qi, Q. & Li, R., 2010, "The establishment
and application of fuzzy comprehensive model with weight
based on entropy technology for air quality assessment”,
Symposium on Security Detection and Information
Processing, 7(1):217-222.

43. Zhi-hong.Z, Y. Yi, S. Jing-nan, 2006, "Entropy method
for determination of weight of evaluating in fuzzy synthetic
evaluation for water quality assessment", Journal of environ
mental science, Vol. 18 No. 5:1020-1023.

VAV 5l —FY o lows —p235190 Jlw

0)

36. Tehrany, M. S., Pradhan, B., & Jebur, M. N. (2014).
Flood susceptibility mapping using a novel ensemble
weights-of-evidence and support vector machine models in
GIS. Journal of Hydrology, 512, 332-343.

37. Wang, T.C. & Lee, H.D., 2009, "Developing a fuzzy
TOPSIS approach based on subjective weights and objective
weights", Expert Systems with Applications, 36(3):8980—
8985.

38. Wu, J., Sun, J., Liang, L. & Zha, Y., 2011.
"Determination of weights for ultimate cross efficiency
using Shannon entropy", Expert Systems with Applications,
38, pp. 5162-5165.

39. Wu, J.Z. & Zhang, Q., 2011, "Multicriteria decision
making method based on intuitionistic fuzzy weighted
entropy", Expert Systems with Applications, 38(4): 916-922.

40. Yang, C.R., and Tsai, C.T. 2007. Development of a
GIS-based flood information system for floodplain modeling
and damage calculation, Journal of the American Water
Resources Association, 36(3):567 - 577.

Ol S 13l (owsiaes 9 @ole



