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1- Flood Frequency Analysis

4- Regionalization

7- Fuzzy Clustering

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

16- Heteroaeneity Measures

2- At-Site

5- Cluster Analysis

8- Hierarchical Algorithms

11- Self-Organizing Maps (SOM)
14- Kohonen

3- Regional

6- Hard Clustering

9- Partitional Algorithms
12- Unsupervised Learning
151D
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1- Homogeneity

2- Canonical Correlation Analysis (CCA)

3- Principal Component Analysis (PCA)
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1- discordancy measure
4- Standardization

2- Feature Vector
5- Agglomerative

3- Rescaled
6- Divisive
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1- Single Linkage

2- Complete Linkage

3- Average Linkage

4- Ward’s Algorithm 5- Synaptic 6- Competitive Layer
7- Cluster Validity Measure 8- Silhouette Width 9- Davies - Bouldin Index
10- Dunn’s Index 11- Calinski - 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
4- Generalized Normal (GNO)

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

3- Generalized Extreme Values (GEV)
6- Generalized Pareto (GPA)
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Table 2. Selected regional distributions based on the goodness-of-fit measure Z for the regions formed by SOFM and

Ward’s algorithm for 2-region state
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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%.
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