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Water Quantity/Quality Analysis and Pollutants L.oad Estimation
in Sillicheon River, Jumunjin, Gangneung
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Abstracts : Water qualities (WQ) were measured biweekly from April 2nd to October 29th, 2003 in Sillicheon
flowing into the entrance of Jumunjin Harbour and daily water quantities (river discharges) were estimated by the
TANK model which has been widely used to compute the runoff discharges in the ungauged watersheds. The
spatial and temporal change patterns of the measured WQs were analysed in detail and the correlation between
rainfall - WQ and river discharge - WQ were also analysed. From this results, it is found that the correlation
coefficient between BOD concentration and rainfall is 0.75 and between the SS concentration and 2-days river
discharge is 0.36. The correlation between the COD, TN, TP in the station of Silli Lower Bridge and rainfall
runoft quantity was analysed as un-correlated items. As a consequence, the estimated BOD and SS pollutants
loads are reliable and show good change patterns even though the accuracy of SS pollutants load is slightly low.
The estimated COD, TN and TP pollutants loads, however, can be used only as the reference or averaged values.
In order to analyse more accurately the temporal change patterns of these items, more-detailed researches
considering the artificial effects and landuse patterns are highly required.

Keywords : Sillicheon, TANK model, ungauged watershed, river discharge (water quantity) and water quality,
pollutants loads
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* Water Quality Measurement Stations :

St 1. - Geumyonggyo, St.2 - 2nd Silligyo, St.3 - Lower Silligyo

Fig. 1. Watershed boundaries and measurement stations in Sillicheon.
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Table 1. Water quality concentration in Sillicheon (mg/L)

(a) Geumyonggyo (St. 1)
Year Month Day WT pH COD SS BOD DO N TP
2003 4 2 83 7.1 6.8 78.3 53 89 29.335 0.076
2003 4 16 - 6.7 3.6 19.1 33 - 16.581 0.057
2003 4 30 - 6.8 9.0 140.0 82 - 22213 0.111
2003 5 16 - 6.9 4.6 42 61.5 - 0.762 0.031
2003 5 28 - 209 6.9 3.6 33 193 54 0.240 0.056
2003 6 11 19.2 6.9 5.8 45 76.5 6.8 0.846 0.112
2003 6 25 24.3 6.8 42 39 54.0 6.6 0.966 0.056
2003 7 9 20.4 7.2 8.0 7.1 106.9 6.9 0.451 0.084
2003 7 23 214 7.0 5.6 42 83.0 7.2 0.364 0.059
2003 8 6 21.1 7.3 5.1 45 38.0 6.4 0.353 0.056
2003 8 20 - 74 5.0 335 4.0 - 0415 0.153
2003 9 3 213 79 14 575 0.8 6.8 0.481 0.072
2003 9 17 15.0 7.2 3.6 48.3 2.0 54 0.707 0.065
2003 10 1 174 6.8 3.0 46.5 49 6.3 0.864 0.107
2003 10 15 17.7 6.8 44 64.0 6.7 83 0.437 0.054
2003 10 29 18.1 6.2 6.8 279.0 9.8 79 1.063 0.207

(Ref.) WT: Water Temperature, TN: Total Nitrogen, TP: Total Phosphorus

(b) 2nd Silligyo (St. 2)
Year Month Day WT pH COD SS BOD DO TN TP
2003 4 2 83 7.5 150 15.6 134 9.2 17.519 0.066
2003 4 16 - 6.8 36 10.0 3.1 - 4.872 0.048
2003 4 30 - 6.9 10.8 126.5 19.3 - 14.285 0.152
2003 5 16 - 6.7 4.8 43 30.5 - 1.403 0.283
2003 5 28 21.2 6.8 44 39 22.7 54 0.947 0.107
2003 6 11 19.7 6.8 40 35 24.0 79 1.181 0.766
2003 6 25 24.0 6.9 3.8 35 20.7 6.8 1.141 0.088
2003 7 9 20.3 6.9 9.7 11.7 128.0 55 0.933 0.179
2003 7 23 215 6.9 8.3 7.7 150.4 59 0.616 0.118
2003 8 6 21.2 7.0 133 14.8 133.0 6.5 0.853 0.119
2003 8 20 - 7.5 6.3 50.5 7.1 - 0.849 0.118
2003 9 3 214 6.8 4.4 70.5 22 6.3 0.787 0.110
2003 9 17 16.3 7.1 32 520 2.5 29 1.105 0.052
2003 10 1 16.9 6.3 32 30.0 4.6 52 4.647 0.058
2003 10 15 17.7 6.8 38 20.5 6.9 82 1.272 0.199
2003 10 29 17.8 6.3 4.0 355 74 7.8 1.804 0.239

(Ref.) WT : Water Temperature, TN : Total Nitrogen, TP : Total Phosphorus
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Table 1. Continued
(c) Lower Silligyo (St. 3)
Year Month Day WT pH COD SS BOD DO TN TP
2003 4 2 9.0 7.1 64 20.8 5.8 8.0 1.362 0.083
2003 4 16 6.6 8.0 517 72 - 2.152 0.090
2003 4 30 - 6.8 113 101.5 10.5 - 2.646 0.131
2003 5 16 - 7.0 7.3 6.2 325 - 1.486 0.334
2003 5 28 20.5 6.6 14.0 12.4 26.3 0.6 2.729 0412
2003 6 11 20.5 6.6 89 7.2 350 2.7 2918 0.380
2003 6 25 235 6.6 8.6 9.1 33.0 23 2.620 0.338
2003 7 9 205 6.9 93 113 83.5 52 1.455 0271
2003 7 23 22.1 59 8.7 10.8 100.4 4.5 0.842 0.130
2003 8 6 213 7.0 10.6 94 38.0 3.0 1.776 0.278
2003 8 20 - 69 9.1 36.7 8.5 - 1.473 0.347
2003 9 3 21.6 7.0 5.0 48.5 39 54 0.955 0.165
2003 9 17 15.8 7.0 103 525 52 6.1 1.637 0.151
2003 10 1 174 6.5 102 49.5 11.8 53 3.398 0.445
2003 10 15 225 6.6 7.8 39.0 13.8 42 1.703 0.465
2003 10 29 19.8 64 12.0 39.0 21.1 48 5.982 0.930
(Ref.) WT : Water Temperature, TN : Total Nitrogen, TP : Total Phosphorus
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Fig. 2. Precipitation and evapotranspiration in Gangneung Weather Station (2003).
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Table 2. Corrrelation coefficient between water quality concentration and precipitation - river discharge

(a) Geumyonggyo (St. 1)

1R 2R 3R 4R SR 1Q 2Q 3Q 4Q 5Q

COD 0.119 0.178 0.144 0.061 0.014 0.062 0.030 0.000 0.026 0.024
SS 0.085 0.002 0.001 0.000 0.000 0.016 0.021 0.009 0.001 0.001
BOD 0.658 0.092 0.069 0.026 0.023 0.001 0.007 0.035 0.052 0.051
DO 0.001 0.004 0.047 0.028 0.147 0.006 0.010 0.087 0.183 0.197
TN 0.057 0.018 0.004 0.001 0.021 0.025 0.015 0.000 0.008 0.007
TP 0.003 0.007 0.001 0.007 0.027 0.002 0.008 0.025 0.024 0.019

(b) 2nd Silligyo (St. 2)

IR 2R 3R 4R 5R 1Q 2Q 3Q 4Q 5Q

CoD 0.038 0.098 0.055 0.019 0.025 0.044 0.017 0.001 0.028 0.030
SS 0.059 0.258 0.217 0.138 0.174 0.439 0.488 0.389 0.177 0.148
BOD 0.521 0.190 0.150 0.097 0.001 0.067 0.025 0.001 0.010 0.014
DO 0.017 0.019 0.000 0.001 0.447 0.140 0.184 0.405 0.507 0.507
TN 0.066 0.026 0.009 0.000 0.017 0.046 0.035 0.002 0.004 0.004
TP 0.063 0.000 0.000 0.000 0.039 0.029 0.038 0.061 0.057 0.051

(c) Lower Silligyo (St. 3)

IR 2R 3R 4R 5R 1Q 20 3Q 4Q 5Q

COD 0.012 0.002 0.012 0.000 0.005 0.000 0.000 0.002 0.006 0.010
SS 0.136 0.099 0.097 0.065 0.132 0.285 0.358 0.318 0.162 0.141
BOD 0.749 0.225 0.201 0.139 0.001 0.058 0.016 0.000 0.021 0.028
DO 0.003 0.012 0.004 0.026 0.054 0.043 0.058 0.091 0.102 0.101
TN 0.088 0.081 0.106 0.103 0.100 0.078 0.084 0.093 0.053 0.040
TP 0.032 0.139 0.091 0.040 0.104 0.164 0.145 0.136 0.095 0.086

(Ref) 1R, 2R, 3R, 4R, 5R: Precedant cumulative precipitations

1Q, 2Q, 3Q, 4Q, 5Q: Precedant mean river discharges
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Table 3. Estimated Pollutants Load in Sillicheon Watershed (kg/day, 2003)

Items

Month BOD COD SS N TP
1 831 333 1,194 31 11

2 2,305 660 2,139 153 22

3 2,300 830 2,898 199 28

4 7431 1,158 2,575 226 34

5 9,066 1,432 3,230 281 42

6 8,990 1,128 1,900 198 31

7 8,326 1,803 5,139 392 57

8 19,185 2,211 3,179 369 59

9 92,625 5,066 -9,660 237 77

10 2,539 927 3,248 223 31

11 12,893 1,916 4,052 366 56

12 1,088 619 2,381 157 22
Mean Value 13,880 1,505 1,877 B 241 39
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