gadts ]
S8 y o1 WAF Jlo /A B AY sladoins F/V oylesd YO sl | S g T il i

| mom ¥ em |

Jow (918 29395 i1 9 oy DRI Cag 0 yio Wi Jukxd s igy 8 U8
(S dblgo 4589 5 259 590 axtlin)

FOLAET plyg (6318103 vl Tod1) cpue Lhwgy ¥ g3 oo Olods

Q\J@J QU.;.&>J B) rjl& J\?‘\j ‘JW‘ J‘)T =L><;:j\; ui —Q\fa& ng”S: ‘_;ﬁuiﬁ\:—\
B NEEHE Ol s 0dKiSls sleal ¥

i g oKl sl s bl eaCails Lalkeal ¥

Ol Slidos 5 pshe Ay Dl 55T oSl 3 euSLiils sl —F
mohammadpour816@yahoo.com : S5 Sy (DK J shame

ousSa
Soge Wil g e S Wl usay Hlbae Cpaia (Slaalie glasuls Cun i gl SYlA] o5 8 BT (6l
g olie din b g0 Gl Sl asese slagins Bl Hlie S ) ol lads sl Sigs gk p3l solitul
SRl 53 asde USede GIAT w st suliial Slias gu 5l Gha S Lol st suliien) GBI G i 4 oliiees
sobel s b V) aallles ol Lo ol (55 (MCDM)6 liae sin (s oSavaal slaghy, 3 saliial w)lse
@l Lo Slhadl (el - S el S lasline ulad 5o MCDM (g, sladin’S (lsieds s35lsma Lo il
i daplie dbaa sla s (Sl Hda 5 (SadS 5 (Sl 5o Sl Jlaial JBs 6 5o Sladl (read 1558
dalad ol soliial (o5 cu XI5 S5 cxadiela (pds solu psaae slagis, Jolis MCDM (g, 4w )
G S ) G iomelio OLAT cga UG slagis, S s S aladl Lajlias lasd 5 055 5udS b cualeas
Lo age slaslaug, 3 (S ) oblge Gl OY¥le Jow ayls 5 ana gyl (o0 daddio < ) Gl
0o 4 U e eyl o Jsmes slag s € uls oLt alllan ol ol asd suliieal iTEI (4m 5] 4l o
Sblee wlang, Jaw asls 5 paa psl (o9 glataddie glasals w55 sl @05 (piomslie @iliasess gua

5 saliienl e (15158 Jalad 5 sag 5Ll 59 Ol 0 alllas cpl gl 5 il oo



WAY¥ Jlo / ¥/ o)uYQ_\l?/JBSgTJHIJQ)JB e 5 035 e ¢ jgadesne AY

Application of Multi Criteria Analysis to Select the Best Fit Flood Frequency
Distribution (Case Study of Mahabad River)

O Mohammadpour™, Y Hassanzadeh?, A Khodadadi®, B Saghafian*

Received: 4 October 2014 Accepted: 18 February 2015

1 Ph.D. Student, Science and Research Branch, Islamic Azad University, Tehran, Iran

2 Prof., Faculty of Civil Engineering, University of Tabriz, Tabriz, Iran

3 Assist. Prof., Department of Statistics, Shahid Beheshte University, Tehran, Iran

4 Prof., Faculty of Civil Engineering, Science and Research Branch, Islamic Azad University, Tehran, Iran
" Corresponding Author, Email: mohammadpour816@yahoo.com

Abstract

To select a statistical distribution to describe a set of data, there are several criteria that can be used.
Rather than the selection of a criterion according to traditional methods, the combination of two or more cri-
teria may be used to achieve the best choice. But when more than two criteria are applied to find out the best
model, selection becomes more difficult. In these cases, the use of multi-criteria decision making (MCDM)
is essential. This study compares eleven commonly used distributions in hydrology based on five selection
criteria. These selection criteria are: The Kolmogorov-Smirnov test, the errors in skewness and kurtosis, the
errors in cumulative distribution function, the errors in probability distribution function and the root mean
square error. Three MCDM methods, namely, simple additive weighting, weighted product method and
fuzzy majority approach, are employed. In the present study, we examine the sensitivity of the results of
MCDM by changing the weights and number of criteria. The methods are applied to a case study of Maha-
bad River, a major river flowing into Lake Urmia in northwestern of Iran. Results of this study have shown
that three-parameter Weibull, three-parameter Weibull and generalized extreme value distributions have the
best fit for peak flow, volume and duration of Mahabad River flood data, respectively. The result of this

study can be used to improve the flood frequency analysis.

Keywords: Flood frequency analysis, Fuzzy majority, Multi criteria decision making, Probability

distribution, Ranking
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