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1- Ogun 2- Multilayer perceptron

3- Analytic hierarchy process

4- Best Worst Method
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Figure 1. Location of the studied watershed in Mazandaran province, Iran

b (oyme 3 g (2liwgy el Gigh (ul ) (s 290
OS5 Jyerd J sl U ol asgy (5 5500 ojgo o
I )90 diged o> dnlone &y plSl <[40 (slld o )
> 0l 9S e (29)p S gk cnl (poyn
ald )0 o0 Ad g aSul b da i b dged Cpus |y A0 YO
sielue lon g O Lulyd (clls 5 0,1 )13 5l Jles
5 by 3> s dilaie gl o & Lol il ud
Slge b & ain lighs Jal gMaol 4 L
o i) By il @ble ol o Jlo 5l ol
LB IS Jsep 4 oad 3l Comar cplple (Sl
55l 05 53 e el Cumar 4y Cud gyl ke
Gy & W el b s ren 4 il adllas 590
bl 3 el VoA ol S eSS bl ol
dolidinyy oyl o yadls ud Gl dolay (g8 dges
A g lansis i g (VAVAY) gl bawys

Roaly glwoslel g angs

ogh cpl sas s ol sdd pbol Lld - buog
e slaguyp ohy 4 g labuls’ Cllas Job
555 (VYY) Gy lalllas ) odlisl b CMes 51 ansls
5 St Bley Sy sl ooladl s
5 485 e ) (Jlgw) a3l ¥ 5 oaleim gyl Cunli
—Bloy; ((Spp g sl (ooladl sl K
s WA N (gl ey a ool )liS sl 5 (S5
o0l ad s ldh Hlly e jolaie 4y alil o adls A
U9) (2l np 4 phBl pdicas] L2
ooy & dolidioy (G pdical oy (uyp > bpadls
PR3l aslidn yy (29 oy Sl dm a8 g o)l
6olol dmoly 33 ) dslllas 350 dilaio ;0 dolidiuw p JooSS &



WY

B opp D90 Ll pdicaml g ollid Kby drg
Ol ) oyp 3y90 slaling) Cusdye ¥ IS5 .08)S

Sy 033lan) (53 9 (5310 Lo yte gl idazme

V) i g b /Y5 o)l [omdjuw Jlo sl 0595 o e doliing s

2 eoeh opl 2 ) p 290 slabingy sl () Jgie)
Loy Cumex 3929 35 9 (Jw) sl Jole 2929 (ol
Crlpls g i 5)90 dilate g Lwg) )3 g B Sluul

sl ojes Jl ases i WY Ly, ¥e Lol imgdy

...\.tb.)uo
52°50'0"E 53°0°0"E 53°10'0"E 53°20'0"E 53°30'0"E 53°40'0"E 53°50'0"E 54°0'0"E 54°10'0"E
z
S
=
2
z
s
=L
8
Losaly

3 990 Gbln Cuxextll

z
S| . Aoy
=
2| o wA-¥sA
@ vs-ass
@ v iy
z
=] @ WY -YYAY 2
2 &
g _
@ | —— anlyl N 7
B s s 19,000 9,500 0 19,000 M
52950'0"E 53°00"E 53°10'0"E 53°200"E 53°30'0"E 53°40'0"E 53950'0"E 54°100"E

P9 35l 05 53 oy 0590 (slaling, Cusbge Y S
Figure 2. Location of the studied areas in Tajan watershed

Table 1. Indicators used in this research
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1- Multi-criteria decision-making method
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1- Friedman Test 2- Non-Parametric Statistical Test

3- One-way analysis of variance 4- Milton Friedman
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Extended Abstract

Introduction and Objective: Floods are one of the most important natural disasters that cause
the most damage to infrastructure sectors and greatly affect people's economic and social
activities. The occurrence of this phenomenon cannot be prevented, but by taking measures, its
effects can be reduced to a great extent. One of the management methods to reduce damage caused
by floods is to identify vulnerable areas. The purpose of this research is to determine the
vulnerable areas of Tajen watershed using a new approach.

Materials and Methods: Therefore, in this study, with the aim of identifying flood vulnerable
areas in four economic, socio-cultural, structural-physical and policy-institutional dimensions, the
"Best of the Worst Method (BWM)" which is based on linear planning, for Index weighting was
used. In order to rank the criteria, Friedman test was used. The statistical population of the study
is the villages at risk of flooding in Tajan watershed in Mazandaran province. To do this, 208
questionnaires were randomly completed by residents of 40 villages. In this study, in order to
analyze the questionnaires and implement the BWM method, SPSS16 software and Lingol8
optimization model were used, respectively.

Results: The results of Friedman statistical test showed that there was a significant difference
(Sig = 0.00) between the criteria studied in this study. The economic criterion with a rank of 2.85
has the highest importance compared to the other three criteria. Also, the results of weighting the
indicators using the BWM method, which are based on the preference of the best and the worst,
also showed that in the economic dimension of the agricultural income dependence index (0.284),
in the structural-physical dimension of the index, there are appropriate communication channels
(road and bright) (0.243), in the policy dimension, the index of destruction of natural resources
(0.379) and in the socio-cultural dimension, the index of access to health centers (0.391) have the
highest weight and have a great impact on vulnerability in terms of respondents. Residents are
flooded. Also, in this study, the value of incompatibility index was less than 0.1, which indicates
the good accuracy of the BWM model in weighting vulnerability indices.

Conclusion: In order to reduce costs and reduce the complexity caused by the large number of
criteria and sub-criteria affecting the vulnerability of an area to floods, the use of new multi-
criteria decision-making methods based on linear programming is emphasized.

Keywords: Flood hazard, Flood management, Linear programming, Multi-criteria decision
making, Tajan watershed



