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Abstract

This study applied the Neural Network and Fuzzy theory to show water-purity control and
preventive measure in water quality forecasting of the future river. This study picked out NAJU
and HAMPYUNG as the subject of investigation and used monthly the water quality and the
outflow data of KWANGJU2, NAJU, YOUNGSANNPO and HAMPYUNG from 1995 to 1999
to forecast BOD, COD, T-N, T-P water density. The datum from 1995 to 1999 are used for study
and that of 2000 are used for verification. To develop model of water quality forecasting, firstly,
this research formed Neural Network model and divided Neural Network model into two case
- the case of considering lag and not considering. And this study selected optimal Neural
Network model through changing the number of hidden layer based on input layer(n) from n
to 3n. Through forecasting result, the case without considering lag showed more precise
simulated result. Accordingly, this study intended to compare, analyse that Fuzzy model using
the method without considering lag with Neural Network model. As a result, this study found

Corresponding Author: Il-Hwan Kang Department of Water & WasteWater, Kyong-ho Eng. 849-7 Sutaek-dong, Kuri City kyonggi 471-722,
Korea Tel.: +82-31-560-5552, Fax: +82-31-565-3585, E-mail: mejukong@hotmail.com



a3

Z]

[¢]

¢] BOD, COD, T-

e}

]
7

239 54 o|ES
o & Ao A ET 5 £ARBL

1

o UFsh g

4o} ¥A Zeizey
A

a
o A%E 7}

0]

Az HFEL ok

=1
o

[e)

LA E

b AL

pud

3t

)

5]

o

Bt M4 H2¥
[}

o .
=L

B
Key words : Neural Network, Fuzzy, Lag Time, Input Layer, Hidden Layer

4

that the model without considering lag in Neural Network Network shows the most excellent

outcome. Thus this study examined a forecasting accuracy, analyzed result and verified
propriety through appling the method of water quality forecasting using Neural Network and
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Fuzzy Algorithms to the actual case.
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Fig. 1. Observation Point for the water quality of The
YOUNG SAN River
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Table 1. Construction Model according to the water quality item of NAJU(Lag Time)

Model Input Variable Output Variable
LNBOD NBOD,,K COD;,N COD,;,K T-N;_;,N T-N{, K DO, ;, N DO, ;,K SS;, N SS;, K pH;, NBOD.
N pHt,N Qt,N Tt t
LNCOD | NCOD,,KBOD,,NBOD,,K SS;,NSS;,K T-N.;, N T-N;_;, K T-P..;, N T-P,_|, N Q; N CODy
LNT-N | NT-N.;,KBOD.;,NBOD,;,NT,K T-P.;,N T-P.;, K COD.;,N COD;,K SS;,N SS;,N Q, N T-N;
LNT-P | NT-P_|,KT-N.;,NT_N.;,KCOD,;,NCOD,,N Q, N T-P;
Table 2. Construction Model according to the water quality item of NAJU(Non Lag Time)
Model Input Variable Output Variable
NBOD | KCOD,N COD,,K T-N;,N T-N,, K DO;,N DO,,K SS;,N SS;,K pH;, N pH;, K Q;, N Q;, KT, N T, N BODy
NCOD | KBOD,,NBOD,K SS;,N SS;,K T-N;,N T-N;, K T-P;, N T-P,, K Q;, N Q; N CODy
NT-N | KBOD,NBOD,K T, N T;,K T-P,, T-P,, K COD;, N COD,, K SS;, N SS;, K Q;, N Q; N T-N;
NT-P K T-N;, N T-N;, K COD,,N COD, K Q,, N Q; N T-P;
Table 3. Construction Model according to the water quality item of HAMPYOUNG(Lag Time)
Model Input Variable Output Variable
LHBOD | HBODLi; K COD |, NCOD,,Y COD, 1, HCOD, |, KT-Nu, NT-Ny, Y TNy H TN, HEBOD
KDO.,NDO.,,YDO.,HDO.,KSS;,NSS,, Y SS;,HSS,,K pH;,N pH,, Y pH;, H pH,,H Q, H T, t
LHCOD H COD,,,K BOD,;,NBOD,,;,Y BOD,;,HBOD,,K SS;,NSS;, Y SS;,H SS;, K T-N_ |, HCOD
NT-N¢y, Y T-Ni, HT-N._, K T-P.;, N T-P.y, Y T-P..|,H T-P,_|, H Q; t
LHTN HT-N.;,KBOD,,NBOD,,Y BOD.;,HBOD,,H T, K T-P_|,NT-P_;, Y T-P_;, HT-P,, HTN
K COD,;,NCOD,,Y COD,;,HCOD,,K SS;,NSSt,Y SS,,HSS,H Q, t
LHT-P |HT-P_,KTN,,NT-N,,YT-N;,HT-N,;,K COD,;,N COD,,,Y COD,;,H COD,;,HQ, HT-P,
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Table 4. Construction Model according to the water quality item of HAMPYOUNG(Non Lag Time)
Model Input Variable Output Variable
K COD,,N COD,, Y COD,, H COD,,K T-N,,N T-N,, Y T-N,, H T-N,, K DO,, N DO,, Y DO,
HBOD | HDO,K SS,NSS,, Y SS,HSS, K pH,,NpH, Y pH,,HpH,, K Q,NQ, Y Q,HQ,.KT, HBOD,
NT,YT,HT,
HCOD | KBOD,N OD,, Y BOD,HBOD,.K SS,NSS,, Y SS,,H SS,,K T-N,N T-N,, Y T-N,, H T-N,,
KT-P,NT-P,YT-P,HT-P,KQ,NQ,YQ.,HQ, H COD,
HT-N | KBOD,NBOD, Y BOD, HBOD,KT,NT,YT,HT,KT-P,_,NT-P,,Y T-P,;,
HT-P,,,K COD,;,NCOD,,,Y COD,;,HCOD,,KSS,,NSS,, Y SS,HSS,KQ,NQ, HT-N,
YQ.HQ
HT-P | KT-N,NT-N,Y T-N,HT_N,,K COD,,N COD,, Y COD,,H COD,,K Q,NQ, Y Q,HQ, HT-P,
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B Aok FUSA QWS F HFS QF P QuHoR NS I ARAFILA
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Table 5. Result of simulated by Model NAJU and HAMPYOUNG (Neural Network)
Model Checking Data of NAJU(2000) Model Checking Data of HAMPYOUNG(2000)
0de:! ode!
MAE RMSE CC | Hidden Layer nodes MAE RMSE CC | Hidden Layer nodes
LN BOD 0.878 1.061 0.868 3n LHBOD 0.684 0.893 0.854 2.5n
N BOD 0.638 0.711 0.947 1.5n HBOD 0.678 0.947 0.850 3n
LN COD 1.243 1.691 0.871 2n LH COD 0.824 1251 0.763 1.5n
N COD 1.198 1495 0.887 2n HCOD 0.773 0.989 0.860 n
LNT-N 1.669 2.069 0.734 3n LHT-N 1.576 1.798 0.763 3n
NT-N 1459 1.835 0.794 2n HT-N 0917 1212 0.901 2.5n
LNT-P 0.182 0.239 0.758 n LHT-P 0.061 0.077 0.844 2.5n
NT-P 0.157 0.199 0.850 2.5n HT-P 0.058 0.079 0.847 n
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Table 6. Result of simulated by Model NAJU and HAMPYOUNG((Fuzzy)

Model Checking Data of NAJU(2000) Model Checking Data of HAMPYOUNG(2000)
ode ode
MAE RMSE CC MAE RMSE CC
FN BOD 1229 1401 0.78 FH BOD 145 1.79 0.61
FN COD 2.113 2.66 0.73 FH COD 129 1.79 0.68
FNT-N 473 6.52 035 FHT-N 2.14 2.66 0.65
ENT-P 0.61 0.86 045 FH T-P 001 0.13 0.77
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