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Abstract

Neural network pattern analysis were used for the efficient operation of three municipal sewage
treatment plants. The nonlinear relationship of variables in each the sewage system was investigated
in this study by a pattern analysis. SOM (Self Organizing Maps) Technique was used for the pattern
analysis of correlations between operating parameters and effluent quality of CA, GY, YS municipal
sewage treatment plants operating activated sludge processes, respectively.

Average flowrate of the influent sewage to the CA municipal sewage treatment plant was 141,148
m3/day. Average influent concentrations of CA municipal sewage treatment plant were BOD 145.3
mg/L, COD 88.6 mg/L, SS 157.5 mg/L, T-N 35.157 mg/L, T-P 5.737 mg/L, respectively. Average
flowrate of the influent sewage into the GY municipal sewage treatment plant was 22,040 m3/day.
Average influent concentrations of GY municipal sewage treatment plant were BOD 81.6 mg/L, COD
40.7 mg/L, SS 61.4 mg/L, T-N 23.968 mg/L, T-P 2.664 mg/L, respectively. Average flowrate of the
influent sewage into the YS municipal sewage treatment plant was 11,408 m3/day. Average influent
concentrations of YS municipal sewage treatment plant were BOD 79.2 mg/L, COD 52.9 mg/L, SS 66.1
mg/L, T-N 22.071 mg/L, T-P 2.078 mg/L, respectively.

Rainfall, flowrate, BOD volume loading, and F/M ratio influenced significantly to discharge effluent
quality of CA and YS municipal sewage treatment plants. Rainfall, flowrate, SRT, and RAS influenced
significantly to the discharge effluent quality of GY municipal sewage treatment plant. Operating
parameters such as BOD volume loading, F/M ratio, SRT, and RAS influenced significantly to the
efficient operation of the plants, but the rainfall and flowrate have strongly influenced to the
discharge effluent quality of the three municipal sewage treatment plants.
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Fig. 1. Structure of SOM.
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Fig. 2. Nlustration of the SOM learning algorithm.
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Fig. 3. Topological neighbourhood NC(t) around
the best-matching neuron mC(t) at different
training time steps.

22 Nz EA44Y

SOM< o] g3t &&= ALY
RS s dsteAg g A 23
Azrete] AAE EAstaA

CA, GY 3 YS stal 2] 4ol 2005~2007d

T FeAEd oA ARE nlgoz $A

b

lo

o

BOD, COD, SS, T-N, T-P& 3}t

3. #at 9 ng
3.1. CA stxfeld

CAstAH A9 it st &S 141,148
m’/do] ™, +¢44& BOD 1453 mg/L, COD
88.6 mg/L, SS 157.5 mg/L, T-N 35.157 mg/L,
T-P 5737 mglLolglod, F8 AR
BOD &2 %3l= H+ 050 kg/d, FIMHl =
7 0.11, SRTE H+# 10.56 d, RASE B 45%
A Aoz 2AFHAL. CAstsAZ A 74
FE H/S Aol B Yo FYH Ae=w
ettt Aol #E we
=7 FEH A ArE
AEtE = e o] ey A
o 2 et CAstyA

N
E a2
0 XL

o & o 2 H o

¢

A

z M o
W Ho o

L™

o rr
fr 2 o og o Kl
ok

N
A
ox
my)
9
:ta)
N o
AC)
B oo 5
rr -
4 =P
jins
Fo =
ol Kl

tlo Y rlo

R N R I )

R

D
1}’9\]']:]'. BODeff, CODeff, Sseff, T_Neff, T_Peff
o AdteE = sjElo] Yetd o =24 BOD,
COD, SS, T-N, T-P9] AHgld| 43F& vA=
Ao g BAEAT. CAsEA Ao FIMH]
© FF Ao =2 grol YEsth. BODes,
CODest, SSett, T-Netr, T-Perr2t REE &= 3|8
o] Yeldo =24 BOD, COD, SS, T-N, T-P2
Ao FIFs HAE AR EAHUL.
CAstFA 2] &) SRTE dctel]

7}

of Yetpth dwtd HHo] gle Aoz B
of Al FFe vAA Fe Aow E
A5t CAsteA 2142l RASE stetol =

2 #tol2 Uebwth. BODer, CODerr, SSerr,



¢
A
1x
o
L
oo
rot
H
=
b
>
o
mN
Y
ich
o3l
Ho
2]
re
-4

25

Rain avAAS

Jr, ;

FGin

l 13:2 H 1:“

d
BODeft
134
‘l :325
313
d

Fig. 4 CASIFAI2l %ol aAsl A4el B

T-Netr, T-Pers$} F-AFSE 3j®lo] e}y BOD, GAstsA B & Hi R FL 22,040
COD, SS, T-N, T-P9] AHglo] H&< nA= m’/dol ™, #Y44e BOD 81. mg/L, COD
L= Aog BAFHY. 40.7 mg/L, SS 61.4 mg/L, T-N 23.968 mg/L,

T-P 2664 mg/Lelglon, F2 $AAAE
3.2. GYstAe|& BOD &#Fat= B+ 0.15 kg/d, F/IMHI &= 3

7 014, SRT+= H+ 1180 d, RASe= H+

Fain
283 0316 o . 2.4
142
0 1-'-[!]] DDEIJE UUQJ?
d
BOOin GODin THin TFin FCin
133 Bl F
‘ 1862 ' :m Jmﬁ ” J J F sz
; . 397 * 267
d d
TNeH TPeif

CODeft
808 F Bad
B , : :ﬁm ' J H :
208 382
d d

Fig. 5. GYstrelzre] & AAket Aeo] aA



26 WA - FAE

131.48%%1 Ao 2 2AH AT GYsHrA 4 COD, SS, T-N, T-P¢] A go] &S wx=
o A 3 Be ol FUE AL Ao BEMFHAY. GYsheA Ao RASE
2 Yetgth Aade] g de vug g #& Add E2 ol YebEth BODer,
< FEI frdEo Adee drde M CODefr, SSefr, T-Nesr, T-Perrt dube = &
o} AutE = g "ol ety Ao &< o] Yeldo 24 BOD, COD, SS, T-N, T-P2]
nA e Aoz eyt GYshrA g4 Aol G mAE AoE EAHA
PFrFe 3o Be Yo F9d 2o

Ut fdfrEel BS e vay v 3.3. YSstH2| &

FE FUEY Adee FAFTFY #E o o

o AkE| = wlElo] UERY gl ke 3YA3}—/F‘7<1?/]%L-°/] P sk g &S 11,408
WA= Aoz uewth GYsexe el m’/del™, 922 BOD 79.2 mg/L, COD

BOD &4 {3t &= stde] &2 ghol U
ERtTh. BODesr, CODesr, SSefr, T-Nerr, T-Perr2h
frARgE 9 glo] yE BOD, COD, SS, T-N,
T-Po Aol ¥3Fs mAA e AoE &
M= GYstrA g4 BOD &4 H3h+=

= 3o et BODes,
CODesr, SSetr, T-Nett, T-Pert®t A T & 0]
yely BOD, COD, SS, T-N, T-P2] g o]
FEFES PAA ge AoE EAHAY. GY
st 4 SRTE #5 Adol =2 #hol
UEFSE T BODesr, CODerr, SSefr, T-Nesr, T-Pest
o} dutEe R yedo =4 BOD,

= [e]
25 =2 #l

avB0o0

fiow
23 18100
1213 “ Jm&n
0.286 1 a3 ‘
q d

rain

BODin GODin S8in
107 824 @
' J&M ’ :m ’ 71.8
w g g s W ’ 15,9
# i 4

SSetl
4 ]
&
0.
d

Fig. 6. YSsteA 2ol AAA et Ao BA

%

¥
84

C -

52.9 mg/L, SS 66.1 mg/L, T-N 22.071 mg/L,
T-P 2078 mg/lLolom, Fo dAAE
BOD & ¥-3t= W+t 0.44 kg/d, FIM¥l& &
& 010, SRTE W& 744 d RASE 9
128.06%%1 A o2 ZAME ATh YS3H4A
%3

Thin

FCin

19800

218 19 1350
“ ‘ 187 169 a 7610
i d d
Thet TPelt Foef
7.6 r'_-; . 0.836 ' r- 1o
" Jﬁfﬁ : ‘ 10551 b J?’r‘a
“ et 3 B b wa B



AFAAY A

flo

i

o] &

L lo o 1o o

IHE Lwﬂl{o
o
)
oo
o

f
r.E 1

of

Bo ke sfdol et A2 fof

A0 2 Ve YSa4A g
B3 F= sl & 3
BT BODer ok “dubs = s d o] Lk
24 BOD| Ao 4 WAL AL
A5 YSe4A g FIMElE &
o & zho] JEbytal, BODerSt A
Helo] Yepdo 2 BODY A2

FS nAEs Aow B *EME} YS3}4
2] SRTE = A =
]_

= & ghol et
kel sglo] gl 202 Mo} BOD,

COD, SS, T-N, T-P¢] Ao F&FE HAA

o GYahsA @)
2 2o gol et 4w
A Ko} BOD, COD, SS,

T N, T POl g YL v A Fe= Ao
Z BA5g
4.2 B
1) CAsSA A HF segdege

2)

141,148 m’/delW, $Y4d& BOD
145.3 mg/L, COD 88.6 mg/L, SS 157.5
mg/lL, T-N 35157 mg/L, T-P 5.737
mg/Lolgler, F2 *AUAE BOD
4253} F/MH], SRT, RAS &2 *9
SRR} A o] BAS BT A
I AgFe sgd 1EErt BExe
Agol UeRn, 4% #9
BOD &7 %3} F/MH]%

ol BEF Aol et A
MEE dEe wyoEs P
]2, BOD
.

o
o

I e
o

o rr
w, ok

A &
=7 G
H A

GAstrAEdY B+ 35
22,040 m’/del ™, 442 BOD 81.6
mg/L, COD 40.7 mg/L, SS 61.4 mg/L,
T-N 23.968 mg/L, T-P 2.664 mg/Lo]
oH, F8 HAA+= BOD &4 3}

ol Ho ox
1
o
e
=
=
)

Mro e A

&
KR
=

1%

of

o
h.

SUEAGFFEAYY 24 97 27
FIMH], SRT, RAS 2.2 & &9}
Aol BAE 24T A Aere
2= owoﬂ TEE7t X APl
Hebt, deEe fAREe 5
e, SRTSﬂr RASE #2 ddd w2
ol B2 Aol veht Az
AitEe dElE BgoEn e,

@, SRT, RAS7} Ae% &4l

—gr-lo

?%]:E ];‘(].E -]OE H/K—IQO-I

3 YAstrA Y Bt 5}4%%‘ F

11,408 m*/dolw, §442< BOD 79.2

mg/L, COD 52.9 mg/L, SS 66.1 mg/L,

T-N 22.071 mg/L, T-P 2.078 mg/Le] %}

oH, F8 LHAA= BOD &4 %3,

F/MH] SRT RAS 02 F9 £420x 9}

S A% 29 Agere
],

H
ok
i
(T
o
T
o
iJ
N Rl
o
-+

=2
of2
)
=)
Wi
rr
pory
[o
i
Shid
1%
2
o

S0
o
o
>
1%
o

bl
>
QL
ol
_N;_',
o
o
rlo
w
(@)}
S
M oo Ho
o

BN

4)

2

, FIM¥], SRT, RASE 3&}+A

Jo 4y & ob ki Ok o
bt
>

=0 ok fo 4T L oo S A o¥ ff fz 4 L
,
tlo do

rr ot 2 2
ACH
o
rlo
ok
of
)
(o
fit
o
o

N



28 Lk

2

23

ol

3. 2992003, AFASA~H, FT =335t
=L

4. A, AEA, F2152002), A7) 224 8}
AEE AT WA s, 454

7, 15(2), pp. 251-267.

5. 311 3](2003), FAE A7 %2323 A P
C-SOM, S&FAAT, 1602, pp.
321-333.

6. Yoon-Seok Timothy Hong, Michael R. R
osen, Rao Bhamidimarri.(2003), Analysis
of a municipal wastewater treatment
plant using a neural network-based
pattern analysis, Water Research, 37(7),
pp. 1608-1618.

7. Ruei-Shan Lu, Shang-Lien Lo0.(2002), Di
agnosing reservoir water quality using
self-organizing maps and fuzzy theory,
Water Research, 36(9), pp. 2265-2274.

8. SOM Toolbox Team.(2000), SOM Toolbox
for Matlab 5, Helsinki University.

9. Byoung-Hwa Lee, Miklas Scholz.(2006),
Application of the self-organizing map
(SOM) to assess the heavy metal
removal performance in experimental
constructed wetlands, Water Research,
40(18), pp. 3367-3374.





