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ABSTRACT

Currently, Ministry of Environment in Korea has been measuring water quality and
runoff data in the outlets of each unit area for Total Maximum Daily Loads (TMDLs) with
8—day intervals. It is critical to develop various techniques for data analy sis and apply for
mprovement of the data utilization. Therefore, in the present study, Self —Organizing
Feature Map (SOFM) was applied to classify patterns and investigate the characteristics
included in the classified data. BOD concentration and runoff data which have been
measured in the outlet of SeomBon_D (SB_D) station were classified into three patterns
by the application of SOFM. The results showed that Pattern—1 whose data occurred
during flood period includes higher vaues of runoff data than Pattern—2 and Pattern—3
which have low runoff data and are decomposed by 1.4 mg/L of BOD concentration. The
frequency analysis of occurrence for the data in the respective patterns on a monthly
basis revealed that the classified data into Pattern—2 occurred before flood period and
Pattern—3 showed high frequency of the data occurrence after flood period.
Consequently, the pattern classification result could be obtained according to the amount
and occurrence frequency on a monthly basis of runoff and water quality data.
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Fig 1. Location of SB_D station



39 24 A7HA 0|, A5 9 &
d HAoE ZHETh

BOD 5%9 HA2k2 0.40 mg/l, 3k
4.00 mg/l, Bk 1.38 mg/LZ et
A5 Hagk, Adigk 9 Bk
Z}7} 5.03 m3/s, 410.58 m3/s 9 32.40 m3/s=2
g o] 7ol BOD &% Ats Rt 71 H4}
F ek 2 0 2 vElsth

T 17928

e f

[

N

22 Mgu

SOFMZ -E- A of] H32aks 244 e
W AF 85 W (unsupervised learning
algorithm) o], Q1 ZA1 A% o]29] &+ }_eo]

th. o] gk SOFM= thakdl 9] 19 Ams

i) 2N 0R AN 5 A B
71431 Qe SOFMS] 87 0.2 9A B4k
T AR e TS A8 L A e
Ao woluhul, Azl kA7 4 olel

gt 252 54 vlols
8531 ek

A% AR Y w7

SOFM Tx+= 7|23 0% 853} 8%
< 71 5, EE o] 9y A

= sk W 7hmed w, ool w2 m
N9 Q=g 2 ek @ gleE AR
=19 wum sk & 4 E8H5Y
w29 S PIE A Ak EE 29T
O HE wEES AR A4 7 e sE A}
oo AALEE ZH drk 4TI 4 k=
= 948 A5E vEYAR A, 295

9 mie lE AR 9 - FHRE APl
]_

JAGEE o8-8t A& Artet

o| g0l OFtBOD S5 U RY SYXEO BN 127

mAFA 9] IR (X)) 4 (2)9F 22 ¢
= AAH=(W)el tiste] 2] (3)e A&
], 2 AR FeT FY SN E
ARet) = SAp-re] Aue ¢le zhg )

]_

ol

3} 7 Ak ﬂé%‘E;‘é A7 sk= Zlo]
], AR AR E S| 8l FEE = A
25 o] g-ghrh
X=l2, 2 xd” (1)
Wi=l win, we, = Wil T,1=1,2,-+, £ (2)
i(X)=argmin || X=Wi |l (3)

A7 T AANAE ulee, & %
%) A4 w9 Solt),

£3 SA ) olef Q1

IS Y AR e Bl o
=2 AR ek el e oo

=9 57k A, 0] WAL

il““

4 2 & oo o
10 % o
R
It

iyl

o

i)

|y

O

_O|L

x

i,

°

e

=

)

o

il

N
ol
ol

91_',
o
o
o
=
o
1o
N
o

S
2
>
o
o
ox
7

ol
it
-
oX
o
XN
i

N

N
Ho
2

2 o

(Gaussian

&

o

Rl R

=
2
gt
g
il
o
ofo
Lo
)
o
i
rd

o
k)
ol
=
o}‘);
Y
|

i
a
N

A ERto] 1

X,
-
oy

SRE]

N

il rL
)
olo

o

718 A 9 5
# o,

AA AAFES] A o] o]

Ry
el 3l
o} 257

)

I

=

o
o N

J

t
9,
™

ojhe AAFRLEE , =HH

ZAEE Wiln+1)o)gk & o, o]A& Q1 A7k
Aof et 2R v 4] (4)%) o] =
ik,



128

1z
0z
rat
Pal
02
ol
H
o
0%
Ho
E
%

Wiln+1)= Wi(n)+7(n) - hizxy(n) - [X—-
W] (4)

A7k no) F7kelkel] ulel A A3
S el vz aEoln,
73 x4 77d €] 7184 o] xwk

2 AFellA = AR e el &3] SOFMe]
TRE Ao, I A} 4348 $7449
S Zhe 22 AAsHgith sk o] st
TZE 2= SOFMe]| thshe] 25F 7hs ok 2
9 Hof e 2] 5 2700l A 1670744 283}
Atk oo mE HA ] I -5 A8 9
3l Ldez and Machon(2004)e] 23l Ak
DBI(Davies—Bouldin Index)E Z} & A~H 9]
ol whet 2g ko] Fig 20 vrebi itk DBI
7} ob ghs HASS A dei{ A
5 HolE ZoR AR 2 AT
Fig 201 TA] ¥l vle} 7ho] 37 9] 9|l 0 = 5%

8= o] H19l 202 Lhekaie,

5 1 1 ! 1 1 1 1 1 1 1 1 1 1
= 1

= |

AT :

c ]

=37- :

= i

il '

g :

" |

[} b .
M+ttt
23 4867 8 9101121314 1516

Murrber of dugters

Fig 2. DBI values according to the
number of clustersAA

Fig 3. Pattern classification result
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Fig 6. Box-whisker plot of BOD
concentration for the classified
data
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