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Abstract

Estimation of relatively adequate flood peak discharges for required return
periods is essential in designing many hydraulic structures. The flood estimation is
often performed using flood frequency curves and relationships which is not
always very reliable due to short record periods. For compensating this problem
and estimating flood values for ungauged catchments regional flood frequency
techniques are developed. In regional methods, flood records and physical
characteristics of contiguous catchments contribute to the estimation or
improvement of at-site extreme flow values. In traditional methods, hydrologically
homogeneous regions are corresponded to geographic boundaries. Disjoint
catchments may have similar hydrological characteristics. However, for
overcoming the problems, cluster analysis is used for defining homogeneous
regions in this research. In addition to the flood estimation regionalization, the

cluster analysis is able to classify pollutant’s quality for wastewater management.
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1- Cluster Analysis

W sl

dadio
L',_,.\_:;AR\L;.\;J.«:_“;J‘:,)}\(\‘\A\ ) S
il g5 s 3 Jlod 07 32 33 Sown Gl
Q‘M%R}ok)d}d)b‘})réuﬁ.&u.[\]J}AJ.
L;L::_AJ_{Lg.A;{A:_w.sJ._la_?wLx\ adlae ol y5 K> g o
Ay tonZ ) 4 (o go 5 3 (e Al sla )
6&\)%@&6&1{}}9&)}@,:}?&\»&19&)36
Gble eo,ls 25 oS5 Jasder o5y J S 03 (el Je

VA Jlu = Pl aglods



Ao PR

CBA T as s Hlgz s Xy 5X | e 35 5l
Je il slaosls s LoV Jgilom Ll 0k (5,8 o5I4ID
LS el

Sy g0 4 ol e Sla claosls 03,8 3,1kl 51 ey
AS o i ¥ J g

Syl 355 4 o Hlgzr ASOT Cle 4 Jla ol s
Llods 03,9 TF 5¥ Jgldor y3 4l oy sl Gl K=Y sK=Y
e K g1y aigy e &S5 015 oo (V) abasly Sl oslinal U
ol Loles W5, 03l Ol g 6l axdl s gai
Sl b Splowil ad gl (slaosl

K=Y (glm a5 45 o doeis i 058 Slawlowe )
ﬁ;@JJD,C‘Bduu?;@&pAuy
(M AB 5 A laass o K=Y (sl i S o 3
&S 53 93 A C 3D slaas s> U.ljdla.:_adﬁij;)&i:m
.Ai;dhgb-db.’a

P ol s sl 5, -
dols 05,8 Jslo (Slue (510 abdor Sla )
RO 7 g POV STV [ P [ PO GRS W
m&jou(wﬁ,u.@u‘,A)-n)(w,gs\)wu
e o s le wleba iy opl LysT 2 s 4l
sodd S oo oS slaast L 1l S o Jas by
o3 S wKia b Lsd o 3wl K Gaestls
LT sy s s o a5 Bl 03555 JolS
i T 533 g gn S - 5 Gl Ol 55 00 OT (655
3y 5e Shuaiws s 534S Shhe dhds Gla 5y 05 505
Ot S s ga gy MG s 8 e 51,8 sl
P36y Foy Ve Bsyeoml o gy aey S
3oy 8 (6,8 Jagin 2y 337 o 4 lis ol )

1- K-means Method 2- Forgy’s Method

3- Isodata Method 4- Objective Function
5- Error Criterion
6- Hierarchical Clustering Methods

7- Dendrogram 8- Ward’s Method
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1- Residuals Method
2- Hydrologic Homogeneous Regions
3- Euclidean Distance 4- Standardization

5- Non Hierarchical Clustering Methods
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1- Similarity Matrix 2- Threshold Value

3- Engineering Judgement
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1- Regional Outliers
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