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1- Flood Frequency Analysis 2- At-Site

5- Cluster Analysis

8- Hierarchical Algorithms

11- Self-Organizing Maps (SOM)
14- Kohonen 15-1-D

4- Regionalization

7- Fuzzy Clustering

10- Self-Organizing Feature Maps (SOFM)
13- Willshaw — Von Der Malsburg

16- Heteroaeneity Measures

3- Regional

6- Hard Clustering

9- Partitional Algorithms
12- Unsupervised Learning
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Figure 1. Geographical location of Sefidroud (Ghezel-Owzan) basin (Mahab Ghodss Consulting Engineering

Company)

A 3ol gl o) L leolSau|

5 B Glp (She 2 lp dpee laod
ol o8 dag] (ol (S)n 9 Bowbly ) ol
H oS iy obie 205 sl adllae pl 3 (V) W95 0
sl 005 03l baodls  (gjlud ikl g,

N lad )3 ansuie by ek (goanles Y 51
b (Y1, -0 Vo) slapl 4 (Glaise slaygme b (san
2 (Sie be By Yik g Yk=[YIK, .., Y] R &S
dl)’. &S ol Yk dm N gdastin )‘bﬁ L}:.olk
Dga g0 03latwl S alaly 5l osly (g5kos ikl
x, = DM (1) dlat,
S i
for 1<i<nl<k<N

Yik odd wlie M0 jlade samdlis @ Xk o jo &
s N g casl | (Shig Jne Byl o 1S | ecanl
e o i 1y gan N gdasuin slayly
NIRRT

2o & ilealads gunades slagh )
@355 it gluadhaie (saie) )3 3 n slap oSl
SlapygSl 5 CausSSlie sl 095 5
e o & Sedie Al olS pued
Srobe S ganadhie 3 euiSwSlye slaeisSl
Slazsl

Sy wasie op N 5l lasgee sl
S gabgs N L oaisS oSTie (wilpedlidi (gabddes
6l owodelBl calols wlo alols Jlas K, g oo L]
CLul dasuio sblp b g 4dgs 93 G SWST L5
55 F0aSy b 1y BB 568 45 olbades ded e
N-2 LS5 4 pol ol bidige o ob 45 5 005 o

R (pugidoliys oL 9 )80 5
ol by g 548t 3l dlizl b sanades
VooV aed) R (g)lo] awgidoliy )b lausmo 51 (gladlais
ol odlazwl IMOMRFA 4 cluster &kohonen (sladiw 4
o]
Laald 43,5 JU <

Sl (V) Dyt u‘j—’u @bl JSis 1 i
oKl plo b o)l i & bolfiuy] olols
2 0ald ol g dbre L)L (poyp 350
Sly 5 995 b (Jad (slagliiS (lacins ol
hb o] i b oK) V0 Jolds (slac gomxe
w85 a0 el o] leis 4 (S, H LY Wy D
g 2 adle lp St i (V) Nadie
sl o y0d 53 (V) o 5> (- (sl ygliss
Aadeie 513y LSS 9 b S B!

sloolll (Mow (2Sly 2 Jho sl Shy ols ]
23 3kesel 350 SleMbl g Lol &y drgi L cojon 53 e 390
SShy Ols @ @l (o g Jsb e
olye 4 oje gli)l 5 (i) haw Colue (oLl
shavles plyer CUly) cupd «SBIS 558 by Shy
90j9> S gl 9 SB i daw ibg b Sk ]
S (ooldln (Sho S e @ 9Vl (Sl bawgie
Slasin S0 obal auabss Olles o olawl
2 aallae 350 o] (ly o Shy ool IS sle]
ol o 1)l S gl
goxd ol 255 (b Spy ) Taasie Jhy
ol > e S5 el sojr S (3 (9)
i) o Colus il oyl ) Coe sla Shs

1- discordancy measure
4- Standardization

2- Feature Vector 3- Rescaled
5- Agglomerative 6- Divisive
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1- Single Linkage 2- Complete Linkage
4- Ward’s Algorithm 5- Synaptic

8- Silhouette Width
10- Dunn’s Index 11- Calinski

7- Cluster Validity Measure

3- Average Linkage
6- Competitive Layer
9- Davies - Bouldin Index

- Harabasz index
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Figure 2. Sizes of clusters or regions formed by clustering algorlthms SL, CL, AL, W and SOFM denote Single

Linkage, Complete Linkage, Average Linkage, Ward’s algorlthm and Self- Organizing Feature Map,

respectively

1- Quantile 2- Generalized Logistic (GLO)
5- Pearson type 111 (PE3)

4- Generalized Normal (GNO)

3- Generalized Extreme Values (GEV)
6- Generalized Pareto (GPA)
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Abstract

Sdf-Organizing Feature Maps (SOFM) are a variety of artificial neural networks that their
applications in the areas of pattern recognition and data clustering makes them noticeable tools
to perform regiona flood frequency analysis (RFFA). In this study, ability of Self-Organizing
Feature Maps for regionaization of Sefidrood watershed in order to perform regiona flood
frequency analysis using L-moment algorithm is assessed. Results of this study show that
SOFMs may be used as an acceptable method for data clustering and regionalization of
watersheds. Evauation of values of cluster validity measures showed that they can’t be a
determining factor to identify suitable number of regions for regiona flood frequency analysis,
but homogeneity of regions is main factor to determine desirable number of regions. According
to homogeneity of regions and sizes of formed regions, regionalizations including two regions
that formed by Ward’s algorithm and SOFM were chosen as optimum choices to regional flood
frequency analysis on Sefidrood watershed. Furthermore, based on results of flood estimation
by at-site FFA and two RFFA, regional estimates are very close to each other and their average
relative difference is equal to 1% nearly. Also relative difference between regiona and at-site
estimates doesn’t exceed 17% in any station and its mean value is about 8%.

Keywords: Clustering, L-moments, Regionalization, SOFM


http://jwmr.sanru.ac.ir/article-1-762-fa.html

