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Determination of the Optimized Structure of Self-Organizing Map
for the Rainfall-Runoff Analysis in Naju
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Kim, Yong Gu / Jin, Young Hoon / Park, Sung Chun / Jeong, Choen Lee

Abstract

Studies on modeling the rainfall-runoff relationship which shows nonlinear trend strongly use
artificial neural networks theory not only for the prediction but also for the characteristics analysis of
the data used by pattern classification. For the pattern classification, the results from Self-Organizing
Map (SOM) mention that the map size and array for the SOM training have significantly influenced
on the SOM performance. Since there is no deterministic method or theoretical equation to determine
the number of rows and columns for the map size, hexagonal array is generally used for the map
array. Therefore, this study present a determination of the optimized map structure for the
rainfall-runoff analysis in Naju station considering the map size and array simultaneously which can
represent the classified characterization of rainfall-runoff relationship. The result showed that the map
size of 20x16 hexagonal array with 8-clustered patterns was selected as an appropriate map structure
for rainfall-runoff analysis in Naju station.

keywords : rainfall- runoff, Artificial Neural Networks (ANNs), Self-Organizing Map (SOM), pattern
classification, map size, map array
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Table 2. Basic Statistics for the Classified Regions of 20x16 Hexagonal Array

Cluster P(t-2) P(t-1) P(t) Q(t-2) Q(t-1) Q(t)
Minimum 0.0 0.0 0.0 12.0 12.0 12.0
Maximum 4.0 5.0 3.0 210.0 191.7 196.9
Cluster_1 Mean 0.0 0.0 0.0 54.6 54.5 54.5
Median 0.0 0.0 0.0 46.9 46.9 46.9
Variance 0.1 0.1 0.1 1397.0 1387.4 1389.6
Standard Deviation 0.2 0.3 0.2 374 37.2 37.3
Number of Data 5101 5101 5101 5101 5101 5101
Minimum 0.0 0.0 0.0 114.6 116.9 116.9
Maximum 3.0 5.0 2.0 498.4 485.0 498.4
Cluster_2 Mean 0.1 0.1 0.1 273.4 273.6 2739
Median 0.0 0.0 0.0 245.1 245.1 245.1
Variance 0.2 0.2 0.1 7831.7 7815.7 8065.9
Standard Deviation 0.4 0.4 0.4 885 88.4 89.8
Number of Data 524 524 524 524 524 524
Minimum 0.0 0.0 0.0 99.4 99.4 101.5
Maximum 19.0 15.0 14.0 1157.2 11447 1153.1
Cluster_3 Mean 5.8 5.0 4.1 593.4 587.0 580.9
Median 5.0 5.0 4.0 627.9 626.1 622.5
Variance 18.0 11.2 8.1 73039 70105 68139
Standard Deviation 4.2 3.4 2.9 270.3 264.8 261.0
Number of Data 112 112 112 112 112 112
Minimum 0.0 0.0 0.0 46.9 46.9 46.9
Maximum 14.0 9.0 15.0 588.5 563.9 542.9
Cluster_4 Mean 2.5 2.1 2.9 170.0 169.7 169.4
Median 2.0 2.0 2.0 156.6 159.1 159.1
Variance 4.5 2.9 8.4 11449 10990 10596
Standard Deviation 2.1 1.7 2.9 107.0 104.8 102.9
Number of Data 147 147 147 147 147 147
Minimum 0.0 0.0 0.0 869.2 889.5 861.1
Maximum 10.0 9.0 10.0 2103.8 2129.0 2162.6
Cluster_5 Mean 2.0 2.2 2.1 1390.6 1387.2 1383.7
Median 1.0 2.0 15 1367.3 1365.1 1352.5
Variance 4.0 4.8 4.3 96412 92773 91096
Standard Deviation 2.0 2.2 2.1 3105 304.6 301.8
Number of Data 142 142 142 142 142 142
Minimum 0.0 0.0 0.0 50.4 52.2 52.2
Maximum 40.0 40.0 40.0 954.8 967.1 967.1
Cluster_6 Mean 9.9 11.6 11.4 343.3 344.0 343.8
Median 8.0 10.0 10.0 296.3 302.1 305.1
Variance 47.8 429 46.0 34927 34510 33918
Standard Deviation 6.9 6.5 6.8 186.9 185.8 184.2
Number of Data 75 75 6 75 75 75
Minimum 0.0 0.0 0.0 331.9 340.9 347.0
Maximum 7.0 7.0 5.0 963.0 934.3 938.4
Cluster_7 Mean 0.7 0.7 0.7 633.7 635.9 638.2
Median 0.0 0.0 0.0 602.8 602.8 609.9
Variance 1.3 1.1 14 16534 16292 17014
Standard Deviation 1.1 1.1 1.2 128.6 127.6 130.4
Number of Data 221 221 221 221 221 221
Minimum 1.0 1.0 1.0 926.2 942.5 954.8
Maximum 30.0 30.0 30.0 22425 22425 2242.5
Cluster_8 Mean 10.2 9.8 10.2 1627.3 1638.0 1644.7
Median 9.0 9.0 9.0 1691.2 1693.2 1693.2
Variance 35.8 35.2 32.1 157480 155333 154837
Standard Deviation 6.0 59 5.7 396.8 394.1 393.5
Number of Data 78 78 78 78 78 78
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Table 3. Basic Statistics for the Classified Regions of 24x20 Rectangular Array

-
24x208] At T xe] A Aot 7=

Cluster P(t-2) P(t-1) P(t) Q(t-2) Q(t-1) Q(t)
Minimum 0.0 0.0 0.0 12.0 12.0 12.0
Maximum 6.0 9.0 9.0 409.5 387.3 396.8
Cluster_1 Mean 0.1 0.1 0.1 69.8 69.8 69.8
Median 0.0 0.0 0.0 50.4 50.4 50.4
Variance 0.2 0.2 0.2 4039.3 4021.3 4040.5
Standard Deviation 04 04 0.5 63.6 63.4 63.6
Number of Data 5625 5625 5625 5625 5625 5625
Minimum 0.0 0.0 0.0 46.9 487 487
Maximum 40.0 19.0 40.0 971.2 1004.0 1028.7
Cluster_2 Mean 75 5.7 6.2 319.0 318.2 317.0
Median 6.0 5.0 5.0 2479 253.5 256.3
Variance 31.8 17.7 30.5 42710 41661 40740
Standard Deviation 5.6 4.2 55 206.7 204.1 201.8
Number of Data 129 129 129 129 129 129
Minimum 0.0 0.0 0.0 635.1 638.8 646.0
Maximum 19.0 18.0 18.0 2213.0 2192.0 21794
Cluster_3 Mean 42 4.2 4.2 1435.9 1432.8 1428.0
Median 3.0 4.0 4.0 1396.9 1396.9 1396.9
Variance 13.6 12.7 11.7 114963 115644 118484
Standard Deviation 3.7 3.6 3.4 339.1 340.1 344.2
Number of Data 193 193 193 193 193 193
Minimum 1.0 3.0 0.0 52.2 52.2 52.2
Maximum 30.0 40.0 30.0 2242.5 2242.5 2242.5
Cluster_4 Mean 12.6 15.0 14.1 1046.6 1054.6 1060.4
Median 12.0 145 14.0 765.7 775.9 784.3
Variance 44.4 50.7 42.8 521487 525986 528992
Standard Deviation 6.67 712 6.55 722.14 725.25 727.32
Number of Data 58 58 58 58 58 58
Minimum 0.0 0.0 0.0 290.5 270.4 245.1
Maximum 7.0 11.0 10.0 1190.6 1119.8 1169.7
Cluster_5 Mean 0.8 1.0 0.9 586.2 587.4 589.0
Median 0.0 0.0 0.0 560.4 563.9 563.9
Variance 15 34 2.5 29631 29899 31424.
Standard Deviation 1.2 1.8 1.6 172.1 172.9 177.3
Number of Data 395 395 395 395 395 395
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organizing map and clustering for wastewater
treatment monitoring.” Engineering Applications of
(=9 2:08-84/7142008.07.29/ 4 A+ 5:2008.08.18)

Artificial Intelligence, Vol. 17, pp. 215-225.
Hsu, K. L., Gupta, H V., Gao, X, Soroochian, S.

Resources Research, Vol. 38, No. 12, pp. 38-1-

map(SOLO): An artificial neural network suitable
38-17.

and Imam, B.(2002). "Self-organizing linear output
for hydrologic modeling and analysis.”
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