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Fig. 1. Sampling stations at the downstream of Geum-river from Daechung dam
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Table 1. The average valucs of water quality variables in the sampling stations

Sampling station] DO BOD | COD ) TC TN TP SC

Hyundo 8984 | 1.282 | 2882 | 4.643 58| 1.880 | 0078 | 1274
Bugang 8457 | 3816 | 5430 | 9.116 7095 | 4261 | 0.185 | 265.0
Geumpam 8271 | 3886 | 6247 | 12541 | 3134 | 4214 0.142 | 299.8
Jindoo 9.090 | 3861 | 589 | 11.612 760 | 3915 ] 0158 | 2771
Gyuam 8827 | 3.739 | 5671 |10.273 1088 | 3.898 | 0.163 | 272.7

Banjowon 9.153 | 3.698 | b.831 |12.086 718 | 3873 | 0.134 | 2743
Ganggyung 3878 | 3918 | 8553 | 13769 2106 435 | 0142 | 2783
Gabcheon 6,804 | 10333 | 11506 | 14953 1324419 | 9548 | 0517 | 4974
Mihocheon 7631 | 5345 | 8169 | 16159 | 14946 5.723 ; 0.204 74,
Yugucheon 10245 | 1.971 2563 | 3.871 606 | 1947 | 0.044 | 1646
Jicheon 10910 | 2571 2996 | 4.739 457 | 2043 | 0069 | 1871
Geurmncheon 9694 | 3716 | 5500 | 16655 | 4225 | 2463 | 0.101 | 229.1
Nonsancheon 9156 | 2010 | 3422 | 8061 728 | 2549 0.094 | 1986
(Gilsancheon 9753 | 4618 | 6.606 | 20,153 | 2793 | 2319 | 0.116 | 2745
DO : Dissolved Oxygen (mg/1); BOD : Biochemical Oxygen Demand (mg/l); COD : Chemical Oxygen
Demand (mg/1); SS : Suspended Solid (mg/1); TC : Total Coliform (MFPN/100ml); TN : Total Nitrogen
(mg/1); TP : Total Phosphorus (mg/I}; SC : Specific Conductance (micromhos/cm)

Table 2. The Euclidean distance matrix of 14 sampling stations using monthly
water quality data

1 2 3 4 5 6 7 8 9 10 11 12 | 13
2,769
3.315 10.935

2.938 10.872 10.883
2.744 10.518 10.832 10.391
2.895 11.039 [0.933 10.246 0.548
3.235 11.256 |0.774 10622 10.858 [0.580
9.746 |7.278 |7.120 |7.463 |7.468 |{7.606 |7.405
5.831 |3.156 |2.662 |3.169 |3.209 |3.289 |3.009 | 5.308
10 [1.359 [3.173 [3.698 |3.087 |3.005 [3.018 ;3,463 |10.008)6.139
11 12.045 |3.256 |3.750 |3.014 13.012 |2,949 13.407 | 9.865/6.049 | 0.807
12 |3.179 |2.284 |2.012 |1.547 [1.834 11.386 |1.334 | 8.305/4.085 | 3.163| 3.002
13 [1.132 }1.92]1 |2.360 1.914 |1.777 |1.848 |12.227 | 9.001 4,875 | 1.533| 1.888/2.204
14 |4.205 |2.881 12,368 {2.105 |2.444 {1.991 |1.705 | 7.963|3.774 | 4.158| 3.914|1.060 |3.214

1) Hyundo 2) Bugang 3) Geumnam 4) Jindoo 5) Gyvuam 6) Banjowon
7) Ganggyung 8) Gabcheon 9) Mihocheon 10) Yugucheon 11) Gicheon
12) Geumcheon 13) Nonsancheon 14) Gilsancheon
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Table 3. Cluster membership between water quality sampling stations

li, - . Number of Clusters

Sampling station = 6 5 4 3 >
Hyundo 1 1 1 1 1 1
Bugang 2 2 2 2 1 1
Geumnam 2 2 2 2 1 1
Jindoo 2 2 2 2 1 1
Gyuam 2 2 2 2 i 1
Banjowon 2 2 2 2 1 1
Ganggyung 2 2 2 2 1 1
Gabcheon 3 3 3 3 2 2
Mihocheon 4 4 4 4 3 1
Yugucheon 5 5 5 1 1 1
Jicheon 5 5 5 1 1 1
Geumcheon 6 6 2 2 1 1
Nonsancheon 7 1 1 1 1 1
Gilsancheon 6 4] 2 2 1 1
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Table 4. The skewness cqefficients of water quality variables used for factor
analysis on Gabcheon and Yugucheon

T

Samplingl | pon | cop | ss | Tc | TN T | sC
station

Gabcheon | 0034 |-0.190 | —0.093 | -0.003 | -0.849 | 0.153 | -0.413 | -0.046
Yugucheon] 0169 | 0088 | -0.020 | —0.134 | 0.404 | -0.433 | 0.693 | —0.159

DO : Dissolved Oxygen (mg/1); BOD :

Biochemical Oxygen Demand (mg/1); COD : Chemical Oxygen

Demand (mg/1); SS : Suspended Solid (mg/1); TC : Total Coliform (MPN/100ml); TN : Total Nitrogen
(mg/1); TP : Total Phosphorus (mg/1}; SC : Specific Conductance (micromhos/cm)

Table 5. Factor loadings and commmumality at Gabcheon

Wigagf‘ty FACTOR 1 | FACTOR 2 | FACTOR 3 |COMMUNALITY
COD 0.87806 0.11649 0.25146 0.84779
5C 0.81475 ~0.02256 ~0.24236 0.72307
BOD 0.79698 0.28677 019944 0.75719
TC 2018843 0.93502 0.02890 0.91060
TP 0.29860 - 0.87984 -0.11079 0.87555
N 053690 0.75990 ~0.08813 0.87347
SS ~0.13637 ~0,00469 083103 0.70924
DO ~0.36002 0.11610 -0.69323 0.62366
Eigen value 3.268 1.830 1.221
Table 6. Factor loadings and communality at Yugucheon
V:’;L‘?;b?;ahw FACTOR 1 | FACTOR 2 | FACTOR 3 |COMMUNALITY
TP 0.89719 0.01253 ~0.12700 0.82123
COD 0.80194 0.05048 ~0.02256 0.64617
35 0.79206 Z0.32049 0.12405 0.75131
5C 063184 ~0.12975 0.42803 0.59926
DO ~0.65550 0.36950 ~0.31578 0.66592
TN 0.13568 0.85825 ~0.01942 0.75539
BOD —0.23271 0.74760 ~0.07194 0.61824
TC ~0.00635 0.04215 0.94069 0.83671
Eigen value 3.095 1.632 0.966
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