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v g ek
%Q?ﬂ]ﬂ,(ha) = g"l"o} o(kg/daY)
BOD T-N T-P
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median 43 % 61 65
max 9300 0222 1462 162.8
mean 1515 456 190 23.2
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SUMMARY

1. Title : Development of water quality index and management model for

agricultural reservoir using artificial intelligence technique( I )
2. Research period : Mar. 2011 ~ Dec. 2011

3. Necessity and objectives
3.1 Background and necessity

o Water quality model is used for reservoir water quality prediction and
construction estimate in planing stage of agricultural reservoir water quality

improvement project.

o Developed popular water quality models are very difficult for hands-on
workers who have a little knowledge and experience of water quality
model because they have much model parameters for model setup and are

very complicated.

o Reliable simple water quality model is needed for hands-on workers for

agricultural reservoir water quality management.

o water quality management model can be developed and utilized from
monitoring data of water quality monitoring program using artificial

intelligence technique for agricultural reservoir water quality management.

3.2 Objectives

o Development of water quality monitoring DB and monitoring data analysis

system for agricultural reservoir

o Development of water quality index and management model for agricultural
reservoir (2012~2013)

o Development of user manual and distribution

o User manual development and distribution of developed water quality index

and management model
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4. Scopes and results

4.1 contents and scopes

1) Analysis of watershed and water quality characteristics for agricultural

reservoir

Agricultural reservoir selection for analysis of watershed and water quality

characteristics

Analysis of watershed and reservoir characteristics of selected agricultural

using monitoring data from water quality monitoring program
Flow rate and water quality monitoring of stream and reservoir

A corelation analysis among watershed, stream, and reservoir using

monitoring data from water quality monitoring program and field survey

2) Development of water quality monitoring DB and monitoring data

analysis system for agricultural reservoir

O

Collecting monitoring data related with water quality monitoring program of
agricultural reservoir (facility data, pollutant loading, water quality data
etc.)

Analysis of collected monitoring data
Development of monitoring DB using MS-Access and MySQL

Development of web-based monitoring data analysis system to search and

analyze the developed monitoring DB

3) Development of water quality index and management model for agricultural

reservoir

O

O

Case study analysis of foreign water quality index

Derivation of the major factors which is affected to reservoir water quality

among monitoring parameters

Development of agricultural reservoir water quality index derivation

technique using artificial intelligence technique

Development of water quality index using various artificial intelligence

- XXV —



technique (2012)

o Development of water quality management model to estimate developed

water quality index (2013)

o Development of scenario analysis function to add to developed management

model

4.2 Results
1) Analysis of watershed and water quality characteristics for agricultural

reservoir

o selecting 26 agricultural reservoir from 55 agricultural reservoir located in
Gyeonggi province and monitoring stream and reservoir flow rate and
water quality to analyze correlation among 'pollutant load, watershed and
reservoir characteristics', 'stream flow rate and water quality’, and 'reservoir

water quality'.

o0 There is close correlation between stream flow rate, water quality and
reservoir water quality, whereas there are weak correlation between

'watershed and reservoir characteristics' and reservoir water quality.

0 There are close correlation only between pollutant loading and reservoir
T-N concentration and between reservoir effective water depth and COD,

TOC, Chl-a, T-P, CI' concentration of reservoir.
o Discharge pollutant loading is better than generating pollutant loading for
estimating reservoir water quality.
2) Development of water quality monitoring DB for agricultural reservoir

o Collecting monitoring data related with water quality monitoring program of
agricultural reservoir (facility data, pollutant loading, water quality data

etc.) form scattered information systems and various root.

0 Analysis of collected monitoring data and development of monitoring DB
using MS-Access and MySQL.
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3) Development of monitoring data analysis system for agricultural reservoir

0 There are monitoring data management system related with agricultural
reservoir such as RIMS(Rural Infrastructure Management System, 2000~
2008) and RAWRIS(Rural Agricultural Water Resource Information
System, 2009 ~2010) in KRC. These systems provide just monitoring data
with table and graph in each agricultural reservoir, but do not provide

detailed analysed data such as statistic values of each management units.

O analysis system of water quality monitoring data was developed using
Adobe Flash to provide various analyzed data and statistics values in each

management units and year.

o0 Internet map based water quality management system(including data
analysis system) was also developed for the spatial distribution analysis of

water quality monitoring data.

o0 Developed water quality index and management model will be added to

water quality management system in 2013.

4) Development of agricultural reservoir water quality index derivation

technique using artificial intelligence technique

o From the case study analysis of foreign water quality index, many countries
use a single water quality items for water quality index similar with Korea,

and several countries use a WQI or ecosystem index.

o Development of agricultural reservoir water quality index derivation

technique using artificial intelligence technique in 2011.

o  Developed ECM(Evolving Clustering Method) estimated exactly water

quality grade and fuzzy rule from COD concentration of reservoir.

o Reservoir water quality grade was estimated using developed ECM from
watershed and reservoir characteristics such as pollutant loading, watershed

area, effective reservoir water depth, and the error was 22.66 %.

o If discharge pollutant loading was used instead of generated pollutant
loading for estimating reservoir water quality grade, the error will be

decreased.
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O

Water quality index will be developed in 2012 using various artificial

intelligence technique.

5. Expectation and utilization of the results
5.1 Expectation

O

Water quality management of agricultural using developed water quality

management index and model

o Development of agricultural reservoir water quality improvement technology

O

Agricultural reservoir water quality improvement

5.2 Utilization plan

O

O

Utilization for agricultural reservoir water quality management tool
Plan and design of agricultural reservoir water quality improvement project
Determination of optimal waters quality improvement measure

Developed water quality management index and model advertisement by

publishing research results
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GE 2-1) @A dBATFA 9 R ATA Ad

2L

= =
Tk T

$5 | BATAL(@day) | AFA%SE(mg/L)
N

(ha) | Am) | (m BOD | T-N | T-P | COD | T-N | T-P

ofk

A

16 488 3.1 312 | 231 | 181 | 69 | 0978 | 0.049

ol
of

15 483 32 | 2628 | 884 | 897 | 5.6 | 2.187 | 0.037

t

14 701 2.0 703 | 516 | 435 | 43 | 2434 | 0025

e

15 o76 3.8 125 | 172 | 120 | 51 | 1482 | 0011

ol | Hz | bk

ofp

25 715 29 | 3821 | 1830 | 36.83 | 11.7 | 2513 | 0.053

22
%

5) 145 2.9 7.6 08 | 047 | 59 | 1193 | 0.020

ox

35 808 205 | 2361 | 1156 | 1831 | 11.3 | 2412 | 0.076

oo
ol | fol

38 | 1023 | 2.7 641 | 418 | 329 | 75 | 1499 | 0035

—n
o

18 | 1223 | 6.8 397 | 229 | 275 | 71 | 1579 | 0.022

2

32 | 1859 | 5.8 393 | 291 | 309 | 51 | 1611 | 0.020

ofp | 1%
1

o4 | 3064 | 57 878 | 578 | 644 | 65 | 1.202 | 0.016

AN

)

oX

12 878 7.3 3.2 43 | 030 | 65 |092 | 0019

Rl

230 | 15217 | 6.6 | 16377 | 8705 | 12219 | 6.0 | 3.322 | 0.109

2
o | ok

©:

17 | 1594 | 94 148 | 195 | 129 | 47 | 1226 | 0011

ey
ofd

138 | 12047 | 87 | 1044 | 1493 | 1042 | 61 | 1518 | 0.016

=i

-

M

41 | 3486 | 85 636 | 515 | 440 | 65 | 1.207 | 0.027

O

—

oft

305 | 20006 | 69 | 19611 | 897.8 | 11718 | 55 | 2.148 | 0.034

(=
e

37 | 1166 | 32 | 2329 | 1173 | 1237 | 70 | 1.886 | 0.025

2
2

25 894 3.6 029 | 276 | 298 | 90 | 1365 | 0.040

N

2

39 | 2164 | b5 765 | 557 | 537 | 56 | 1.040 | 0.023

fx

of

36 | 1071 | 3.0 | 1430 | 639 | 647 | 73 | 1717 | 0.047

84 | 2077 | 25 | b2217 | 14619 | 16278 | 9.7 | 4273 | 0.066

12| oo
o | o

49 600 12 | 2849 | 1702 | 25,14 | 122 | 1.427 | 0.063

in}
o

83 | 3547 | 43 | 4110 | 2020 | 21.23 | 7.3 | 1.430 | 0.043

oloi
-

o0 | 1840 | 37 | 1871 | 1074 | 1068 | 9.0 | 3.694 | 0.082

off
oft

o6 | 1014 | 18 | 2069 | 1041 | 1399 | 1L.8 | 1.171 | 0.113
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A 267 AgA e A #4170 ha(3Heh), 219,300 ha(e]&)el
Hat 1515 ha® A vl 2 2ol & HERH AT A A 424 €] BOD
A H A 3 kg/day (A, Ml 5,222 kg/day ()0l ™, 3t 455 ke/day
Z et L ATAYF g FEAFAE Astas fAHAe] FFE
Sl wA vEY, dAAeR fouAd e = daa
R°>08)% YEFUATE S AFH (1555 ha) 9] A5 fF9e] mAalzgso] f9d
o] H]Z=3k S5-A 42 (1320 ha)9} vl sle] BOD, T-N, T-P2] WA F-3}&F0]
Zbzy 28wl 140, 159) A dEbE e SRA R 20100 A S AT 2AE el <
3t A 529 COD, T-N, T-P9] FEi= FH-AFR o va] 7t7} 119, 1.2
wf, 08%) =7 vebuy, AR} e A S el

WAAFA] Ag 9 wrEAon G99 WAy WA ER o)

)
)

==

L

_Hl

O

A A H WekE o] w9 AA YEld v fa A 20108 3 e
= AiE oz AeAY Aok A gkt 2010 FASA T Aite] &gt
YAAFEA 9] CODEEE HoAFA7 122 mg/LE AY 52 58 ey
b = H A EA] 7} 43 mg/LE AY e FEE U

R NE &Y -8t (kg/day)
(ha) BOD T-N T-pP
min 170 3 4 0.3
median 743 96 61 6.5
max 9300 5222 1462 162.8
mean 1515 455 190 23.2

(E 2-3) A=A NFAFA ] AFAEA

o | T TR 10 HE5 A (mg/L) | TR
° | wA T4 Rl
(ha) | (m) | COD | T-N | T-P | (10)
min 145 5 1.2 4.3 093 | 0011 3
median 1119 37 3.8 6.7 151 | 0.036
max 20,906 | 305 9.4 12.2 427 | 0.113
mean 3063 o7 4.6 7.4 1.82 | 0.044

= Oy |

_12_
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Ao Fgt vEe FE TW @& §F Fo= Ud AR,

o
&

Q=Q T+ -+ Q, (212-1)

- Cf‘< Q1+02* @, +”.+Cn* Q, (219-9)

Q1+Q2+"'+Qn B /

# Fdeh 2 ARA Rz A

AAA 67] sA-AFA A dafl FAsHH 2 AFAe] 77F R FHAE =
Abg Ak (F 2-4), (G 2-D)8F 2o Ask e A=A Aol A o E A
(170 ha)o]l AL 2k AFAFA| oA s o] FraFe] 00003 m/s& AL A2
1 9

&42?& UrEPfkgttl, -2 A 52 7} 0515 m/sE AY B Aoz tEhty,
T 72 mg/Lell o, WA 2 93k el 176 mg/L
55 L7 mg/LE AY v

(I
i
;1
S.:
L
[\~
]
—_
j ]
rL
y
E
N,
O_I_/
% ¢
o

iy
2 mg/L, 1.82 mg/L 0.044 mg/Lo] ‘ﬂ‘?ioﬂ, 2011 6
%Joﬂ 7\/\}?5‘? 731}‘: Z+7F 10.7 mg/L, 2.32 mg/L, 0.127 mg/L= 2010 F ¥ 5.t} 3=

_14_



(3£ 2-4) 20119 Frskd AF=xA 23

9 | 2 | cop | TOC | SS | T-N | T-P | Chl-a | I
2 | (m/s) | mgh) | (mgl) | (mg/L) | (mg/L) | (mg/L) | (mg/m) | (mg/L)
&g | 0003 | 54 3.8 16 | 127 | 0107 1.9 14
3 | 0044 | 42 2.6 12 | 412 | 0185 11 29
=3 | 0175 | 29 2.0 08 | 282 | 00% | 09 17
AR | 0019 | 66 45 40 | 141 | 0105 | 29 6
&% | 0010 | 74 6.1 12 | 856 | 0296 | 34 24
A 100003 | 6.0 5.1 12 | 179 | 0100 | 07 7
AE | 0006 | 172 | 149 | 22 | 500 | 0334 | 39 34
% | 0021 | 132 | 86 92 | 442 | 0426 | 5.1 27
=3 | 0010 | 17 11 14 | 272 | 0092 | 06 4
g2k | 00156 | 28 2.0 20 | 298 | 009% 15 9
24 | 0022 | 51 4.0 26 | 192 | 0112 1.9 9
AA | 0005 | 18 14 20 | 189 | 0085 15 6
34k | 0131 | 64 45 88 | 269 | 0147 | 87 15
A4 | 0016 | 23 1.8 23 | 215 | 0119 | 07 30
=3 | 0029 | 35 1.9 19 | 365 | 0105 | 08 23
nE | 0012 | 68 42 | 111 | 181 | 0134 | 39 22
o]% | 0445 | 54 3.8 43 | 203 | 0133 | 47 23
uhel | 0115 | 80 49 56 | 202 | 0327 | 52 24
o]z | 0002 | 24 1.3 16 | 396 | 0089 | 25 18
714 | 0018 | 100 | 40 | 100 | 389 | 0342 | 53 20
HE L0073 | 128 | 70 | 133 | 382 | 0460 | 80 27
g% | 0342 | 59 42 66 | 1009 | 0245 1.9 66
e | 0515 | 103 | 83 | 126 | 323 | 0145 | 89 206
9o | 0171 | 123 | 82 | 114 | 362 | 0380 | 77 113
=9 | 0084 | 98 70 | 414 | 337 | 0339 | 391 57
% | 0025 | 176 | 137 | 154 | 580 | 1307 | 135 58
mean | 0089 | 7.2 5.0 68 | 350 | 0242 | 52 34

_15_




(3£ 2-5) 2011 A5A AFZ=A A3}

4o | COD | TOC | 88 | T-N | T-P | Chi-a | C1 | %3
(mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/m) | (mg/L) | 38

se) | 102 | 52 | 108 | 107 | 0140 | 4 | 8 | 6
5% | 192 | 89 | 92 | 112 | o011 | 146 | 5 | 6
wd | 52 | 29 | 40 | 354 | 000 | 53 n | 4
aw | 36 | 28 | 32 | 264 | oos1 | 24 6 | 2
a% | 206 | 119 | 88 | 192 | o6 | &7 | 15 | 6
s | 56 | 38 | 20 | 214 | 00w | 30 9 | 4
4% | 164 | 109 | 40 | 195 | 0204 | 310 | 21 | 6
e | 96 | 54 | 48 | 192 | o119 | 33 | 14 | 5
=4 | 184 | 85 | 88 | 325 | o1 | 572 | 5 | 6
g | 56 | 38 | 32 | 250 | o091 | 97 7 | 4
a8 | 48 | 36 | 16 | 234 | oo | 28 3
44 | 50 | 35 | 16 | 214 | 0087 | 42 3
a | 66 | 42 | 72 | 307 | ooss | 67 0 | 4
98 | 46 | 31 | 24 | 231 | 0003 | 105 | 14 | 3
2% | 60 | 44 | 80 | 245 | o110 | 78 0 | 4
e | 82 | 43 | 176 | 274 | 00 | 88 n | s
o)% | 42 | 28 | 152 | 307 | o104 | 46 5 | 3
ol | 66 | 37 | 36 | 238 | 0134 | 28 | ® | 4
o4 | 100 | 56 | 160 | 182 | 0146 | 59 | 15 | 5
AA | 68 | 35 | 36 | 149 | oo | 161 | 11 | 4
we | 108 | 47 | 152 | 177 | o1 | s29 | » | 6
9% | 94 | 50 | 76 | 405 | 01 | 300 | 0 | s
ws | 164 | 78 | 140 | 172 | 0115 | 1000 | 178 | 6
9% | 168 | 53 | 200 | 148 | 0207 | @6 | 0 | 6
=9 | 136 | 52 | 276 | 336 | 018 | »1 | 45 | 6
=9 | 320 | 84 | 100 | 193 | 032 | 373 | B | 6
mean | 107 | 54 | 88 | 23 | o127 | 42 | » | 5

SRY ) 74 | 36 | us | 12 | ooM | 39 | 178 5

_16_




FAGAFAL) F9, fA3A, A ske] FRpAE B A9 A
49 267) AFAL £ L A% AL, DI 6980] A= FAshAe] 3
9 54, A5A FA54 2010d £AEHF ABE SPSSE o §3] FHEAS
AAEGT 2ARARY AEARE <29 2-3>3 o] Spssel YHF F

L7 ARE Yo of| AXs} s % AFA

SPSS A= SPSS 218 43}
Y R T LN TR -

SoEN | m2z | e | osad | sopm 80D ™y
36000 5442.00 16.00 310 26.60 31.20 10.70

71000 156200 15.00 320 25470 26250 6660
980.00 983.00 14.00 500 58.80 7030 2230
63000 1621.00 15.00 380 550 1250 150
50000 28692.00 2500 290 37560 38210 169.10
17000 5318.00 5.00 290 570 760 150

T—
BEOS0EECEEC]

61600 1039.00 35.00 250 22830 23810 10320
77000 1262.00 36.00 270 54.50 6410 1470
26700 4976.00 18.00 680 3640 3070 1490
48500 461200 200 580 3230 3930 14.00
79000 1080.00 54.00 570 78.30 87.60 37.50
e 22600 4022.00 12.00 730 100 320 30
13 ity 7100.00 206.00 230.00 6.60 1559.70 1637.70 758.50
14 g 730.00 3968.00 17.00. 9.40 7.20 14.80 1.90
15 28 4830.00 259.00 138.00. 8.70 50.80 104.40 2220
16 otE 1240.00 1153.00 41.00 8.50 49.90 63.60 21.80
17 ols 9300.00 63.00 305.00 6.90 1846.00. 1961.10 622.40
18 ol 1220.00 689.00 37.00 320 218.40 23290 79.70
19 Luts] 380.00 4595.00 25.00 3.60 48.30 52.90 16.60
2o 76500 725,00 39.00 550 67.60 7650 2870
21 28 716.00. 1228.00 36.00 3.00 133.50 143.00 39.60
22 Eal 1555.00 471.00 84.00 2.50 5201.50 5221.70 1409.30
23 aL 830.00° 1092.00 49.00 120 272,50 284.90 125.70
24 9% 2270.00 404.00 83.00 4.30 382.50 411.00 129.00
=2 1320.00 194.00 5000 370 17090 18710 60.20
o 62800 1316.00 56.00 180 19880  206.90 81.50
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(3 2-6) FAsHAT AT Atolo] FaAAALN A7
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#% | COD | TOC | SS |Chl-a | T-N | T-P | CI
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TOC | -008 | 040° | 051" | -001 | 007 | 056" | 034 | 027
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A 0D AR} ASF F AL
2 Aot BRRA} RE ASE YT Aol (E29% (f
2-10)el A= 2010 2.4 gk 2010d FHSAY FAXAMESE

A= Y
ol-gal FHBAT e Tl HAAE
267 i gA Al e A] £ A3t T-N #5F ofvjg} T-Pol| thefA =
ddA7E = A= Ok, BI27) A Aol A 4%
d= B AA COD, TOC Abolell it FaaAI7F = Ao YEks

}\o],
2
ot
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X

(E 2-9) F<13h 20109 2670 AFA FPGAR) FHAARN A

el ZAuAR A5A ZATAR
ST oo | BOD N [ T-P e o=
(2671 22) %;4‘ R IR RS R %;5 ;:g
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i T-P | 043 041" | 0527 | 0568 | -0.07 | 053" | -0.38
g T4 o
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Chl-a, T-N, NOs-N, NOo>-N, NHs-N, T-P, PO,-P, TOCE A #ZA3 & 22420 A

FAoQTANDR wE BAS e,

3. AFAM FUHA R AFA FAxA A3t

7. WA GA

VAP A R = 9 H A 442 ha, T H A 20 ha, A5 1,326 m' =29 A
A Fale] A o] B AFA ol Wi 4AFH 104744 24 S
= 9k 2 AFA e FAWSE <1y 2-5>6] e A,
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2= <mx: Application xmlnsimx="http://www.adobe.com/2006/manl" layout="absolute"

3 SrastionCompietes’tehlSLiZRRC. sed() sraniela2Bpc. sem() s canlelazere suna ()| [OSSEe  H R
4 tableZ1zRPC.send() ;table222RPC. send ) table232RPC. send () 2| [ A28 W 5 2
5 HTTP31ll.send() ;" currentState="WaterQualicy™: T I —0
- <mx: UIComponent id="mapContainer” width="100%" height=r100%"
7 initialize="startNMap (event) " resice-"onReSize (event)"/>
2 | =] | -
)
10
115 <mx:Script> TEUZ =3E3 2FHYHH
1z <! [CDATAL
13 import mx.graphics.IStroke; = =E(mg/L) CODNEZEN
14 import flash.system.3ystem:
¥ EvBranch 1
15 import flash.events.KevbhoardEvent:
16 [ RS
17 import mx.events.ListEvent:
13 import walueobjects.Table3i: i
el =T B — | =
21 import mx.charts.HitData; g nch 4
2z » (3 Branch 5
23 import mx.rpe.events.ResultEvent:
24 import mx.controls.Lebel: » [ Branch &
25 import ©owm,google.waps.overlays.Groundoverlay: » Cd Branch 7
26 import mx.charts.renderers.CircleltemRenderer;
27 import mx.controls.Button; i orancha
28 import mx.core.EventPriority; » dBranch 9
29 import mx.effects.Resize:
a0 import wx.formatters.NudberFormatter: (Rl &0
51 import flash.display.Sprite;

<% 4-4> Adobe flashZ o]

2u =5(mg/L) CODAE=4
coD T-N T-P Ald= H s
Yoz 6.3 L7 0.037 176 21.3 =

L 4.3 1.0 0.022 0 0.0
L= 7 1.5 0.075 26 36.1
»Ea JEz 4.0 1.3 0.007 0 0.0
>3 st 8.0 1.0 0.035 3 6.7
»03 252 5.7 1.4 0.013 ] 0.0

vE oy 6.7 1.2 0.079 2 18.2 ‘
=T 5.3 1.1 0.034 0 0.0
e 4.3 2.8 0.442 0 0.0
] s 8.0 1.0 0.072 1 100.0
] o 6.6 0.8 0.023 0 0.0

<Y 45> $AEAY AREHA2D treetE
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ECETRS | TR :
2010 | v | 2009 ¥ |
2010 |+ !
=Zuz =353  gysd 2008 ‘ +3dy  *3s2 | azsa
2008
. EE(masL) cop Lo07 - =E(ma/L) CODAEER
cop TN TP TS IS cop TN TP NE3 His
55 is 0.034 122 =k 6.3 1z 0,037 164 199
a4 13 0018 1 18 E=E 4.3 10 0.022 o o
6.5 19 0.043 15 22.1 S=EE 7.0 1s 0,089 23 338
4.7 0.9 0.020 3 31 Lg=F-] 5.2 0.7 0.028 7 7.z
7.1 11 0.024 43 203 =E-T 7.4 07 0.031 47 a1
4.9 11 0.023 15 26 =E) 5.3 1.4 0.032 21 121
5.6 15 0.043 z 71 =L 6.1 18 0.045 15 163
7.4 £y 0.070 32 294 g ko] 8.3 1.2 0.045 42 38.5
55 15 0.023 & a2 =X 6.1 10 0.027 8 110

<Y 4-6> AGAFA A9 A

sy v [k
a9 v|mm |~
4392 | $I3s2 agsa 392 | +3S3 | gusa
sy 7 EE(mg/L) CoDAZED i) 4 EE(mg/L) CODAZTED
= cop T-N TP N2E Hg - cop TN T-P NE% L6
Y ez 6.1 14 0.049 1,400 B0.1 Avoas 4.0 1o 0.2z 10 97.8 | &=
» (12010 5.8 13 0.034 122 85.2 » 32010 44 1.3 0.016 1 98.1
(2009 6.3 1.2 0.037 164 801 » (12009 4.3 1o 0.022 o 100.0
» L2008 6.3 14 0.038 111 78.8 { » (32008 4.0 b 0.015 o 100.0 |
» (2007 6.0 5 0.034 98 80.0 | » (12007 4.0 i 0.007 o 100.0 !
» (2006 r 1.4 0.043 80 B83.6 » (12006 as 08 0.016 o 100.0
» (12005 54 1.4 0.042 78 B84.0 » (12005 3.0 14 o012 o 100.0
» (12004 5.5 1.3 0.038 77 84.3 (2004 34 0.8 0.011 i 87.0
» (2003 54 1.7 0.060 75 84.7 (2003 3.2 10 0.023 o 100.0
» (32002 6.2 1.5 0.071 112 7741 » 32002 d.d kb 0.023 3 0.9
> 2001 5.9 15 0.055 EE 83.0 > 2001 4.0 A 0.024 o 100.0
»dzooo 5.9 1.5 0.053 8% 801 » 2000 4.2 1z o0.nzs i 26.0

<C1g AT> AENKA A9 A BAK Y A Ey

Tree P22 AFHE ARE A8T 33 shee] s geo ars
Frhete] Ao in, A, AR TR BARS Ao A vhe}
T 5 YR AT AF Bo] <18 4853 Lo FANGBI-GRANE
e g GuANA BeFE V) ASA Wit sl 1YL AT
sol, GuAALe] FABeAE BelF Y AFATY BT FAFE ¥
3OReE Augon webd 5 9l 4wl Ak
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» =£(mg/L) CODIIEED

= cop N > Mg bl
6.3 1.2 0.037 176 213 £
43 10 0.022 0 0.0
45 0.5 0.032 o 0.0
58 05 0.021 T 0.0
4.3 0.4 0.018 0 0.0
3.2 0.6 0.021 0 0.0
3.9 0.6 0.023 0 0.0
38 0.7 0.021 0 0.0

1 1 oo 0 0g

4.4 0.8 0.027 0 0.0
41 0.7 0.011 0 0.0
3.8 1.2 0.015 0 0.0 F
49 15 0.019 0 0.0
71 15 0.075 26 36.1 . : 5 & & i
5.2 0.7 0.028 7 7.2 | CoDz%E
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WQIL = -3102 + 1624 log(DO) + 0256 log (CHLO)

2

-0.160 log(NO3) + 0.071 log(COND) (R” = 0.90)

(215-7)

(458

9

WQI2 = -31H + 1.226 log(TURB) + 0633 log(SUSP) (R" = 0.90)

0.90)(415-9)
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"}O]X]F/]O}Oﬂﬂb AAFA L g Ear)e 44, 7HA

7IBRe] 4dAR wirstal vk ARER A @SS 42, pll, DO, BOD,
NH;-N, sulphlde(S—Z), S111ca, A Solth WQIel A
o] o= HHAHIL, 0~25 26~50, 51~702] WQIF*] 2] 3}d uf-¢ L} 31
T4, Y x4, S8R0 stHFdE R, 71~903 91~1009]
WQIZ]% 7= shAe F8 sHFd, vy £ HFdE FEsAT
(Erondu and Nduka, 1993).

i

o}, olg}=a

ol Ao M= FAF 4 =17 W FEAE RS A SRR U
o] TDS(mg/L), pH, DO(mg/L), Coli(MPN), Ec(uS/cm), SAR, Cl (mg/L),
NOz-N(mg/L), NHs-N(mg/L), Cu(mg/L), B(mg/L), Ni(mg/L) & 1271¢] &&H o=
THTHEARE Vo FHEEEE U 2ol o/le FEoE FEdtal

21t} (Mohammed and Samahat, 1987).

GE 5-11) #4539 4%
T 4 5 7 T i
=31 - ? 3 (excellent)
=31 < (good)
=3 ) 131 2 (satisfactory)
SHNV 2 (poor)
a5V 2 & &7} (unacceptable)

FAAEY $H FrE et 2o] MFEE Astelrh

wQI= T1f{p)" > 100 (415-10)
i=1
o714 n = A $ES} Belo] Qi BE & p = A FEe 2

g WQIS Wi9leh 8= (G 5-12)8F 2ol W07 o]s 15+, 193
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L ATAG/HL o4 AHAA =23 s
7} ML

ECM< Evolving Clustering Method®] A= T4 o2 % (clusten) o] +Z
FA8t7) 9 e H Az Aol Zzhe HolH o TAle e

(on-line) W2l o2 ALGE F & A 7|vhe] & o (
g Felrh ®3 ECM2 2.2l (off-line) S 2% AME-E 4 =],
ECM2 #HAagks 47 g 5A3t,E wEs7] s 243 A (H 43 Ao
S AE3rh ECMe ‘HEetE dZAFo)x Al ~"(Evolving Connectionist
Systems)'§FE 2 Aoz, GUIE MATLAB A Al4E g7 oA A,

. ECM @+E o] &3 &

i)

w3 "oy Al (ecm)
eem U] MHEOlE 28E 5 U

A7) A, dataset ZH7Fe]l ol dolHZE Sl 8 E (matrix) ¥ B o] 1L
parametersi= A5 W WEES A®RE 7] fg 2ol o] FEE Ue

3} ol 2l REB Bt

parameters.dthr @ A# A FH(ZE7]18 0.1).
parameters.epochs : 2 3ZEQ R=E 93k A3} 34 9] epochs®] =, ¥HeF
Ool™ &gkl wREFE AsH(x7] g 0.

TR B (resuln)= e MY 225 2t Fxolt)

1.

result.Cent : w319 4
result Obj @ =4 %k
result MaxD : | A
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ecmp = (result, p);

471, pi= A 11~ A% 4 dolge AEH 77 4L 1
g 5 9)al, 5~8% 99 A$ PCAE ¥ = Ju} 2709 v/ ¥ XData9}
YData'z 2 2E 2127 915 AH4E 5 gl s 5

(ld
°
1
m‘#"

result XData = 11 3 WA 4 dHolg7} xEo & Ag5E AS ot
resultYData = 2 : HA o8] tlolE 7| y=o R AMEEE AS o v g
2. ECM&9] o
of 1
step 1: %ol e =t
load cgas?.txt
setp 2 - %o AEFE Y3l ecm BB 27
[res] = ecm(cgus?); %z7] WI71H4E o] &3 ECMuH i+
setp 3 : %1z 127] Aol ecmp EH L
ecmp(res); %ZA¥ IE 17
off 2
step 1: %ol e =t
load wat?.txt
setp 2 : Oou ) A’
parm.dthr = 0.15;
parm.epochs = 3;
setp 3 - %o AEFE Y3l ecm BB 27
[res] = ecm(wat?, parm);
setp 4 : %1 Z 18]7] A3 eanp BT 9.7
ecmp(res,3);
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[e]
Ol EATTE, vt o] Fo) E 4 gl

d(i,m) = min d(i,) = min( | z,— Ce, | ) (45-18)

ANA, dlim) = Ru,. j=1,2,-n

AA e o 2= TH 0 H3= AR AR o] A, AR F
e ARAHAR ¥ 7)Ee EAstd A E BAHA Ferh<ad
5-2>¢] vlol¥] ¥ w9k z). o] Ldarg]HL Zal vhA oA 1dA =

¥ Eo}it.

<l %—@ Ce,, W74 Ru,, A& dli,a)E 2= 73 €, 22

Sy = s(i,j) = d(i,j) + Ruj, j=1,2,-,n (415-19)
2P a HAagk s(,a)E 2 7 CE A9t

S, = s(i,a)= d(i,a) = Ru,= mins(i,j), j=1,2,-~,n  (25-20)

a

497 1w} 8, > 2Duhrol W, o 1= A1E0] EAekE ol el %
5 b ARe Tho] 0RAA AR R i e Al (<
95209 9 dold ¥E o9 o) YA 221 SuYZL 19
Am w5l

597 wbeF 5. < 2Dthrol W, T4 Ce, 9 oI, W Ru, o F71E H3
=7 C,7F AR AAE RulME S,/29 FAEA AR E I, A 2L
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