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Analysis of Non-Point Source Pollution Discharge Characteristics in Leisure
Facilities Areas for Pattern Classification
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Abstract

In meteorology Korea has 2/3 of rain of annual total rainfall at the month of Jun through Sept and it
has possihility to have serious flood damage because geographically it is composed of mountainous area
with steep slope which account for 70% of its country. Also, the increase of impervious layer due to
industrialization and urbanization causes direct runoff, which deteriorates contamination of rivers by
moving the contaminated material on the surface at the beginning of rain. In particular, the area of leisure
facilities needs the management of water quality absolutely because dense population requires space of
park function and place to relax and increases moving capability of non—-point pollution source. For
disposition of rainfall & runoff, the standard of initial rainfall, which is to be used for the computation of
disposition volume, is significant factors for the runoff study of non-point pollution source, Until now, a
great deal of study has been done by many researchers. However, it is the current reality that the
characteristics of runoff varies according to land protection comprising river basin and the standard of
initial rainfall by each researcher is not clearly defined yet. Therefore, in this research, it is suggested that,
with the introduction of SOM (Self-Organizing Map), the standard of initial rainfall be determined after
analyzing each sectional data by executing pattern classification about runoff and water quality data
measured at the test river basin for this research.

Keywords : area of leisure facilities, SOM, pattern classification, initial rainfall
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Fig. 1. Study Basin
Table 1. Result of Data Analysis Each Event
Part Measured Date | 5y58/4/9 | 2008/5/28 | 2008/6/4 | 2008/6/18 | 2008/6/28 | 2008/7/25 | 2008/8/22
Number of no rainy days (day) 2 9 6 8 6 3 9
Runoff rate (%) 26.7 49.6 37.0 67.7 40.9 49.1 219
Max. (mg/L) 53.550 22.520 16.430 26.909 18.429 30.503 52.872
Min. (mg/L) 25.270 3.070 6.410 9.966 6.143 10.168 14.235
B Average (mg/L) 36.275 9.292 10.237 17.504 11.813 17.709 36.604
(0] standard deviation 9.632 4,936 2.897 4.841 3.562 5.792 14.338
D Degree of distortion 0.816 1.504 1.043 0.229 0.080 0.738 -0.569
Kurtosis -0.662 3.990 0.763 -0.683 -0.775 0.847 -1.216
Number of data 11 13 11 16 13 12 8
Max. (mg/L) 19.480 3.790 5.930 9.291 5.844 3.804 4.837
Min. (mg/L) 2.790 1.410 2.120 1.660 1.560 1.629 1.835
T Average (mg/L) 7.851 2.330 4.059 5.590 3.217 2.762 3.674
(0] Standard deviation 5.757 0.814 1.290 2.560 1.405 0.672 1.044
¢ Degree of distortion 1.478 0.728 -0.064 -0.421 0.396 -0.126 -0.747
Kurtosis 1.137 -0.865 -1.510 -1.238 -0.993 -0.631 -0.441
Number of data 11 13 11 16 13 12 8
434 #1298 20104 121 1031
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Table 2. Analysis Result of Water Quality BOD

Part Data No. | Discharge (#/s) | BOD (mg/L)
Min. 1.00 0.16 8.19
i Max. 6.00 22.45 34.57
) Average 2.97 4.85 17.40
. % Median 3.00 171 14.28
Standard Deviation 1.60 6.27 7.70
gﬁb oot 50D Consentaton Number of Data 30 30 30
Clusterl
T Data No. | Discharge (#/s) | BOD (mg/L)
Min. 2.00 0.02 25.27
Max. 11.00 22.713 53.55
N Average 7.15 5.48 40.26
. Median 7.00 5.09 42.40
% Standard Deviation 2.39 517 8.66
T oD oo Number of Data 20 20 20
Cluster2
T Data No. | Discharge (¢/s) | BOD (mg/L)
Min. 4.00 25.10 3.07
* Max. 10.00 76.22 35.59
Average 7.25 48.24 17.81
g Median 7.50 50.39 17.70
== ) Standard Deviation 1.83 16.93 7.76
e Rt 500 Coraraton Number of Data 12 12 12
Cluster3
T Data No. | Discharge ( #/s) | BOD (mg/L)
Min. 7.00 0.26 3.07
Max. 16.00 11.21 24.40
N Average 11.14 3.70 11.06
- Median 11.00 1.62 10.10
% & % Standard Deviation 2.36 3.69 4.82
e R 50D Coaaion Number of Data 22 22 22

Cluster4

= 59 ¥¥ = 016~9.664/sec, TOC H=2] HI=
1.60~722mg/L= frZo] TAeA] A3t o] 9] A 55
2 FAE] th Clusterb] 4% F#2 HYE 996
~2245 ¢ /sec, TOC F=9] W9&= 141 ~3HA mg/L=E =
SrHoR B o Clusterds}t FrARSHA f3o] LAgA]
1AZY o)A 2] FA1E ARER FAF o gl o FS-EA
o A& vz FE9] ol 93] Clusterd} Clusterb

7} FEEHARHS & 4 dth Cluster6e] 4% #3509
W= 1.42~892 4 /sec, TOC %22 W+ 816~19.48
mg/LZ 53t TOC % Wske] Y2 BOD &
Zo} &) thh EAE S Rolu Clusterd, Clusterd
— Cluster3 — Clusterl, Cluster6 — Cluster22] %302
T E oIt
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Table 3. Analysis Result about Water Quality ltems TOC

Part Data No. Discharge (#//s)| TOC (mg/L)
Min. 5.00 0.26 1.43
Max. 10.00 25.10 5.31
Average 747 6.62 3.66
i Median 7.00 5.26 3.93
Standard 133 6.89 1.03
== Deviation
ber of Data Runoff TOC Concentration Number Of Data 17 17 17
Clusterl
Part Data No. Discharge (#/s)| TOC (mg/L)
Min. 9.00 0.02 3.46
Max. 16.00 11.21 8.18
Average 11.79 2.87 5.25
Median 11.00 1.16 5.24
S Standard 1.82 339 145
b £ Deviation
nber:)fDa'a Runoff TOC Con‘centration Number Of Data 19 19 19
Cluster2
Part Data No. Discharge (#/s)| TOC (mg/L)
Min. 4.00 25.25 1.84
Max. 10.00 76.22 8.25
Average 7.27 50.35 4.30
i Median 8.00 52.30 3.83
Standard 191 16.11 2.10
= = Deviation
er‘ofDala Rumff‘ TOC Con‘centration Number Of Data 11 11 11
Cluster3
Part Data No. |Discharge (#/s)| TOC (mg/L)
Min. 1.00 0.16 1.60
Max. 5.00 9.66 7.22
Average 2.81 2.49 3.19
Median 3.00 1.64 2.48
. Standard Deviation 1.33 2.51 1.76
= = == Number of Data 2% 2 26
imber of Data Runoff TOC Concentration
Cluster4
Part Data No. |Discharge (#/s)| TOC (mg/L)
Min. 1.00 9.96 1.41
Max. 6.00 22.45 3.94
Average 414 15.85 2.22
Median 5.00 14.39 2.02
g Standard Deviation 1.96 411 0.84
‘ Number of Data 7 7 7
nber of Data Runoff TOC Concentration
Clusterb
A3 H125% 20104 127 1037
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Table 3. Analysis Result about Water Quality Items TOC (Continued)
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