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Abstract

In order to support the basic information for planning and performing the environment management such as Total Maximum
Daily Loads (TMDLS), it is highly recommended to understand the spatial distribution of water quality and runoff data in the
unit watersheds. Therefore, in the present study, we applied Self-Organizing Map (SOM) to detect the characteristics of spatial
distribution of Biological Oxygen Demand (BOD) concentration and runoff data which have been measured in the Y eongsan,
Seomjin, and Tamjin River basins. For the purpose, the input dataset for SOM was constructed with the mean, standard
deviation, skewness, and kurtosis values of the respective data measured from the stations of 22-subbasins in the rivers. The
results showed that the 4x4 array structure of SOM was selected by the trial and error method and the best performance was
revealed when it classified the stations into three clusters according to the basic statistics. The cluster-1 and 2 were classified
primarily by the skewness and kurtosis of runoff data and the cluster-3 including the basic statistics of YB_B, YB_C, and
YB_D stations was clearly decomposed by the mean value of BOD concentration showing the worst condition of water quality
among the three clusters. Consequently, the methodology based on the SOM proposed in the present study can be considered
that it is highly applicable to detect the spatial distribution of BOD concentration and runoff data and it can be used effectively
for the further utilization using different water quality items as a data analysis tool.
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Fig. 1. Study area and stations.
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Table 1. Basic statistics of BOD concentration and runoff used for input data of SOM
_ A No. BOD (mg/L) Runoff (m%s)
Station Data period data Mean Stapdgrd Skewness | Kurtosis Mean Stahd‘,ard Senness | Kurtosis
deviation deviation
GOG,\ZA a_kA_ A ) Aggcoigzgggg 121 3.289 1.648 0.990 2.097 4.620 12.407 8.394 79.560
D or?g%_opl\(_ A ) S;zclézzgggg 176 1.076 0.492 1.105 1.769 1.675 5.826 10.224 119.092
B ogeso_n?g_ A _Ag 20013222(())37 139 2.163 1.015 1.457 3.102 8.726 32.398 5.454 32.318
B ogeso_nz_B ) S;chgzzgggg 176 1.024 0.633 5.535 48.710 5.080 16.692 9.752 102.111
Seosr‘:?B_ §1_A ) Jgn ecl 212(2)((;?)8 163 0.848 0.375 0.704 0.906 3.454 4.854 2.775 8.502
Seosr‘:?IB_ cl)an_B _A[L; gcofszg (())37 142 0.854 0.367 0.823 0.745 3.470 20.926 8.641 76.385
Seoi?B_ (;_C ) Jgnesglz(z)ggg 158 1.465 0.802 1221 2.356 14.764 27.092 5.798 40.846
SeoingLD Sszclgzzgggs 171 | 135 | 0657 | 1077 | 1530 | 33526 | 51102 | 4421 | 23651
SeoinB_ oEn_E ) S;zclgzzgggg 174 1.339 0.763 1.149 1.059 42.808 61.813 3.813 16.643
Y eo\r(1 QBBTQH_ A ) S;zclj:gggg 186 2.749 1.616 1.381 2.327 8.715 18.437 6.563 55.496
Y eoT1 ng En_B i S:I:)rlggzgggg 153 8.032 3.116 0.523 -0.027 33.522 46.171 3.202 10.301
v eoT1 ng (c):n_C ) S;zclgfgggg 170 6.405 3.450 1.352 3.090 58.043 125.304 7.671 71.330
v eongBg En_D ) S;ngf_gggg 170 4.805 2.030 0.741 1.250 66.347 | 172.827 | 6.490 48.141
(?SSU__AA ) J;n ecl ?)12(2)((;?)8 165 1.508 1.087 1.996 5.397 6.516 13.409 5.551 36.006
Y Oércl: e_oAn_ A ) Jgnejglz(z)g(sjg 159 0.777 0.646 6.625 62.150 2.178 4.626 8.427 87.115
v oér? e_o?w_B ) J'an aj?)fg%sos 130 1.576 0.971 1.404 3531 6.955 15.939 8.290 80.773
Ji ;Z;?_ A ) S;zcli:gggg 184 2.377 1321 1.204 1.460 7.124 16.218 8.007 81.756
Chu(lisa’:g_ A ) Jgneclgftz)ggg 165 0.798 0.377 0.531 -0.440 3.767 15.990 11.079 131.816
T a-rrn\].i':_ A ) SDezclilsszg(O)gg 179 1.831 1.109 1.900 4.415 5.377 9.631 5.150 29.032
Ta;JjS_B ) ngcliszgggg 177 1.659 1.013 2.415 9.585 9.173 24.125 8.798 88.255
Pyulr:lgF;ﬁn_A ) J?)nefiszgggg 171 2.002 1571 4.237 29.738 1.487 2.244 4.166 26.734
Hw anZE;gng_ A ) S;zcljgzgggg 184 2.460 1.366 0.824 -0.093 6.739 15.589 5.395 33.636
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Fig. 2. Pattern classification by SOM using the basic stetis-
tics of BOD concentration and runoff.
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