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Water Quality Management System for a Farm Village Stream
- watershed monitoring and the system design -
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ABSTRACT

The purpose of this study is to develop water quality management system for a farm village stream.
The framework design of the system and the ecological monitoring of a test watershed were carried out.
The system consists of GIS(Geographic Information System), database, pollution source management,
water quality and hydrologic analysis. Suri watershed located on Idong, Yongin city, Kyunggi Province,
was selected as the test watershed for the application of the system. The fifteen’s monitoring stations
were choosed at up- and down-stream of the watershed. The results of an aquatic ecological monitoring
were analyzed by the GPI(Group Pollution Index) method. The GPI revealed that water quality was

varied within the stream. GPI and DO map for the watershed stream were developed. These maps
facilitated to analyze the spatial distribution of the water quality.
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Fig.1 Conceptual diagram of water quality

management system

Table-1 Input data of water quality management system

data type content attribute scale remark

village data population, house, livestock -
text data aquatic insect insect index, insect characteristic -
pollution source location, size, type -

contour elevation 1:50,000

stream order, numnber, rmonitoring station 1:25,000

watershed boundary  bhoundary 1:25,000

) pollution source location, size, type 1:25,000

geographics |34 yse paddy, upland, residential area, etc 1:25 000

data soil type hvdrologic soil type number 1:25,000

stream section section Image 700dpi

stream plant plant image 700dpi

aquatic insect insect image 700dp1
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Table-2 Water quality evaluation using aquatic insects index method oo
Lk AT AR <V4)  IV(3) III(2) 11(1) 1(0) E8E
1 el 1 3
2 A 2 3
3 2A g o) R 2 ] O
4 A2 F 1 2 3 1 O
5 Bz® 2 3 !
6 T ] 2 2
7 o EF 1 3
8 FAH, AlWelF 2 3 1
9  EZof 2 3
soh5 T Ao, )@l m a5 Ao, . ;
10 Zasza) 2 3 2 L
REFLF, BYAFL), 22
1 Fiol, AEEHsrFdo], T 1 3 1
25T o
12 eFF4 o] F (7] B 1 2 3
13 a2AFEEAE, 5P 3 2 1 2 2
14 FAgFEIE 2 1 1
15 ARSI 1 3
16 2 abe] 1 2 2
7 BEEAR, BE4ndF devE | 3
_\IZ‘T‘_
18 g2 (7] B 1 3 2
19 ofE2xeld, Bz | 3 p)
20 =AW o 7 (7] D) 1 2 1 1
21 ZoAR ! 2 2 o
22 Sl 1 3 1
23 e 3 5 .
24 wl 2] & 1 2 2
25 ZoTFR(E2A) 3 2
26 Zoh R ) 1 1 3 2
27 o2 7] 5 3
28 MEEA 2 3
29 o R 3 2
o~ 2dT9 AFA 2827 (A) 4 5 3 2 ®-+0
4 aedEe AFA g (B) 1 2 2 ®
}} HE AFA TL? (A+B) a=4 b=4 =6 d=5 e=4 ik=y
° FeEAF GHI (aX4+b X 3+c X 2+d X 1)/(arhrctdre) 1.96
|
Tabel-3 water quality grade by GPI and DO *° ‘
GP1 water quality grade DO(ppm)
0.00~1.00 I 75~
1.01~2.00 il 50~75
2.01~3.00 m 50~75
3.01-4.00 v 2.0~5.0
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Sangduk
reservoir - GWS

legend

GWS - green walershed
RWS | red watershed
CWS : complex watershed

M ! main stfeam station
5 1 sub watershed station

Fig.2 Location map of testing watershed (Suri)
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Tabie-4 The results of moritoring and GPI| index of Suri watershed (8/29/96)

water quality

station aquatic insects (number) GP1 grade

S1 ARE©Q), nEE&H3AAE(5), Y152 o](3) 1.96 o

S2 *ﬂﬂ*]Z)iﬁ%%%ﬂﬂl B =g(1) 1.29 I

S3  FHEgnr[(2), T2AAE(2), FFelBl(l) 3.12 v

54 ﬂﬂHM)@w%wl)fmq =71(2) 218 m

S5 AsFAC(2), FAGEYQ2), A1), ZHEAFAE(E) 1.96 I

M1 A#E(2), ZATS7E), AokAn(2), 2 o(1) 157 i

M2 AW (Q2), YEZH|(4) 2.05 I

M4  A2(3), TEFHo](4) 3.12 \%

AotAnl (1), £go|(1), ANE=FHo|(l), == @ate(l), .

M6 S84 () 2.06 m

M7 ﬂ%%%ﬂ@)iﬂﬂl ). & 17](4) 3.60 \Y |
M8 ﬂﬂﬂux%ﬂ%ﬂ] ), AEF Aol o)1 1.59 il ;
M9 A&zt of e (2 Hﬂﬁu Z Atk 1@) 2.08 m |
M10 ﬂﬂ]l)h&@%ﬂu)vwz) 2.92 m

M1l 2&aE(Q), ZeE2Eax2(2), ZATE7(), 2FAe)(1) 1.39 0|

Mi2 Fo@), AzAEA g ), FAYE71), BEd =) 1.24 0
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Table-5 Monitoring results of pH, DO and temperature in each monitoring station(8/29/96)

station time  temp.(C) pH 0o GFL ; DO-@
ppm grade(D)  grade(®)
51 11:15 22.2 6.94 8.08 I il -1
S2 13:22 21.6 6.42 8.40 I il -1
53 13:41 223 6.83 7.04 m Y% -1
54 14:05 20.6 6,71 8.20 [ m -1
55 14:21 20.4 6.68 7.75 I I -1
M1 14:54 255 717 8.34 I I -1
M2 15:10 253 6.92 8.85 I il -
M4 15:39 245 7.00 8.23 I I\ -1
M6 16:03 23.3 6.80 7.95 I m -1
M7 16:34 219 6.86 3.36 I v -
M8 16:55 22.4 6.95 3.08 I il -1
M9 17:18 214 6.93 7.32 o il -1
M10 17:45 215 6.72 7.67 I m -
M11 18:02 227 6.62 6.30 I il 0
M12 18:25 23.4 6.94 6.98 i il 0
average 7.82 1.3/1.4° 2.7/25" 1411
correlati .
oaon 02/05
r&’iﬁgﬁ 1825 27.0 6.2 3.95 %
note: * calculation results without value of M4 and M7 station
R B 00> >0.00
R L&) 2.00> m >1.00
B 3.00> m >7.00
B 00> W >3.00

Fig.4 DO map of Suri watershed(8/29/96) Fig.5 GPl map of Suri watershed(8/29/96)
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