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The Estimation of Contribution Ratio for Sub Stream in Nam River Basin
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Abstract

The relations between tributaries and mainstream were identified with the water qualities
measurements in the field. Parameters of water qualities were BOD, T-N, T-P and
measurements were performed by 4 events of rainfalls for 2011. The precipitation data
influenced on pollutants loads. Pollutants loads were fluctuations with the seasonal variation.

Gajoacheon contributed in 18.39% of BOD, 23.79% of T-N, 15.23% of T-P and Nabulcheon
contributed in 13.54% of BOD, 13.05% of T-N and 13.66% of T-P in the region from Nam
River_C to Nam River_D.

In case of the region from Nam River_C to Nam River_D, Yongacheon river inflowed to
main stream as 23.65% of BOD, 20.74% of T-N, and 15.05% of T-P.

Keywords : pollutants loads, contribution ratio, sub stream
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Figure 1. Location of study area
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Table 1. Land uses in watershed of study area

Basins Land use(kmz)
Dry field Rice paddy Forest land Ground Others sum.

Nabulcheon 3.09 9.44 37.26 2.61 748 59.87
Gajoacheon 0.70 216 851 0.60 1.71 13.68
Youngcheon river 10.47 32.02 126.47 8.86 2537 203.20
Yongacheon 0.53 1.61 6.37 0.45 1.28 10.24
Hachoncheon 0.59 1.80 7.11 0.50 1.43 1143
Jinaecheon 2.22 6.80 26.84 1.88 5.39 43.13
Hayngyangcheon 2.24 6.86 27.10 1.90 5.44 43.55
Hyeunjicheon 0.17 0.51 2.02 0.14 0.41 3.24
Daegokcheon 157 4.81 18.98 1.33 3.81 30.49
Bansungcheon 6.11 18.68 73.79 5.17 14.80 11856
Daebangcheon 0.19 0.59 233 0.16 0.47 3.75
Sangjungcheon 1.31 4.01 15.84 1.11 3.18 25.45
Jisoocheon 0.81 2.48 9.78 0.69 1.96 15.71
sum. 30.00 91.77 302.40 25.40 72.73 582.30
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Table 2. Analysed items and analysis methods

item | units methods
20°C 5days cultivation & check DO before
BOD | mg/ incubation and after incubation DO
T-N | mg/l |Ultraviolet methods(220nm)
T-P mg// | Ultraviolet methods(880nm)
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Figure 2. Daily precipitation in Nam River basin in 2011
Table 3. Precipitation pattern in Nam River basin (unit : mm)
Jau | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total Prec.
2002-2011* 213 | 601 | 662 | 132.7 | 173.3 | 182.9 | 403.4 | 333.6 | 166.1 | 469 | 41.0 | 175 1,644.9
2011* 0 87.6 | 283 | 149.5| 198.6 | 239.5 | 626.3 | 368.3 | 61.3 | 101.3 | 162.2| 3.5 2,026.4

*: average monthly precipitation for 10 year.

*; monthly precipitation at 2011.
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Figure 3. Variation of delivery loads over the flow in Nam River_C, D
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Table 4. Comparison of delivery loads Nam river_C with Nam River_D

Nam River_C Nam River_D
Date Flow BOD T-N T-P Date Flow BOD T-N T-P

(m’/sec) | (kg/day) | (kg/day) | (kg/day) (m’/sec) | (kg/day) | (kg/day) | (kg/day)
11/01/27 12.0 725.8 1,297.0 16.6 11/01/27 10.8 1,779.8 3,773.2 95.5
11/02/09 119 822.5 1,476.4 16.5 11/02/09 15.4 3,195.0 5,468.8 12255
11/02/21 9.2 794.9 1,149.4 12.7 11/02/21 10.2 2,0389 3,428.0 105.6
11/03/07 6.9 715.4 1,040.9 7.8 11/03/07 11.8 3,469.0 6,012.6 186.7
11/03/15 6.8 587.5 1,057.5 8.8 11/03/15 11.1 2976.5 49285 119.1
11/03/21 6.7 752.5 993.4 9.3 11/03/21 15.2 4,201.7 5,460.9 148.4
11/03/31 6.8 763.8 1,021.7 11.2 11/03/31 11.7 4,0460.3 3,654.8 129.5
11/04/07 15.8 1,774.7 2,657.9 21.8 11/04/07 31.9 9,387.7 7,490.8 281.6
11/04/14 30.9 3470.7 4,343.7 58.7 11/04/14 339 8,214.2 5,832.0 290.4
11/04/21 311 | 37619 | 39043 457 | 11/04/21 339 | 79117 | 5,139.7 2139
11/04/25 39.4 44254 5,770.1 68.1 11/04/25 465 | 10,456.8 8,799.8 341.9
11/05/06 80.8 9,075.5 9,613.0 146.6 11/05/06 82.8 | 15,0249 | 11,783.8 493.7
11/05/09 82.6 9,277.6 93775 164.1 | 11/05/09 84.8 | 13,1837 | 10,441.1 4103
11/05/16 77.8 | 10,0829 | 10,694.6 369.7 11/05/16 96.9 | 15,900.5 | 15,205.9 694.6
11/05/23 83.9 | 10,8734 | 11,750.6 210.2 11/05/23 949 | 16,397.7 | 17,078.2 696.9
11/06/09 16.9 2,336.3 1,793.1 36.5 11/06/09 24.9 8,842.5 3125.1 224.3
11/06/16 16.7 2,885.8 1,551.1 28.9 11/06/16 23.0 | 10,3469 2,857.3 244.7
11/06/22 34.9 5,729.2 4,197 .4 87.4 | 11/06/23 39.0 | 15,179.1 5,842.3 529.6
11/06/30 1726 | 313165 | 24,814.6 1,312.3 11/06/29 2250 | 66,105.7 | 36,183.1 2,566.5
11/07/06 191.7 28,156.9 24,364.0 629.4 11/07/07 226.3 31,288.8 29,841.7 1,799.1
11/07/15 336.4 | 46,5039 | 306,300.3 1,831.1 11/07/14 4243 | 54,9822 | 53,099.2 4,142.0
11/07/20 81.0 9,797.8 8,111.1 196.0 11/07/21 1049 | 18,124.3 13,774.5 625.3
11/08/18 100.6 | 12,168.6 9,517.6 304.2 11/08/19 153.5 18,570.5 | 20,719.4 1,087.7
11/08/25 78.6 7,470.1 7,952.3 224.1 11/08/24 111.8 | 13,517.3 | 16,423.5 685.5
11/09/07 16.8 2,032.1 1,733.1 23.2 11/09/08 34.7 8,987.8 6,486.2 272.6
11/09/21 16.8 2,032.1 1,158.3 24.7 11/09/22 14.5 3,253.0 24423 102.6
11/09/29 16.8 2,177.3 1,368.8 31.9 11/09/28 14.9 3,208.0 2,222.5 924
11/10/06 78 | 10109 556.7 94 | 11/10/07 136 | 38674 | 28912 1113
11/10/13 7.7 931.4 530.9 16.6 11/10/12 115 33741 2,207.1 105.2
11/10/21 7.8 876.1 4933 12.8 11/10/20 13.8 3,587.3 2,585.3 160.2
11/10/27 7.8 943.5 470.4 18.2 11/10/26 20.4 2,644.2 5,025.8 208.0
11/11/04 9.2 1,033.3 602.5 12.7 11/11/03 15.4 1,990.4 2,302.2 142.0
11/11/10 24.1 2,498.7 19115 333 11/11/09 48.9 4,643.1 8,990.7 637.4
11/11/16 259 2,909.1 1,978.2 29.1 11/11/17 34.9 3,016.7 4,685.0 159.9
11/11/24 41.0 4,959.4 3,726.6 88.6 11/11/23 57.6 4975.1 9,238.7 343.3
11/12/07 40.8 4,230.1 4,744.8 67.0 11/12/08 57.9 5,007.7 | 10,230.8 205.3
11/12/15 255 2,643.8 3,091.1 30.8 11/12/14 34.8 4,207.4 8,060.1 141.2
11/12/21 10.8 1,213.1 1,269.0 12.1 11/12/22 21.4 2,219.3 5,903.3 79.5
Average 49.7 6,151.6 5,485.4 163.9 Average 61.0 | 10,808.6 9,743.0 499.9
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Table . Summary of monitoring result in sub stream to Nam River basins

e | g pae | Fow | BOD | o | T | gy | | quaity
No. s mg/L level mg/L level mg/L level
2011/04/01 0.032 49 111 0.806 v 0.050 I
s1 Nabulcheon 2011/06/10 0.289 1.8 b 1.129 \Y% 0.074 I
2011/08/08 | 29.896 1.0 Ia 1.523 VI 0.124 il
2011/11/07 0.617 1.1 b 2.819 VI 0.073 II
2011/04/08 0.062 6.3 v 4.458 VI 0.358 \4
- . 2011/06/13 0.077 23 I 3.030 VI 0.286 v
S2 Gajoacheon
2011/08/08 5.132 13 b 3.470 VI 0.157 I
2011/11/08 0.559 4.4 I 2.717 VI 0.199 1II
2011/06/13 0.099 1.6 b 1.556 VI 0.043 I
Youngcheon
S3 river 2011/08/08 | 119.854 1.1 b 1.483 \Y% 0.086 I
2011/11/07 | 5.801 1.2 Ib 2,544 VI 0.047 1I
2011/04/08 0.078 1.5 b 2.151 VI 0.031 b
. 2011/06/13 0.033 1.0 Ia 1.715 VI 0.042 II
S4 Yongacheon
2011/08/09 0.607 1.7 b 1.535 VI 0.083 II
2011/11/08 0.229 0.7 Ia 2413 VI 0.077 II
2011/04/01 0.020 9.4 \4 8.751 VI 0.606 VI
S5 Hachoncheon | 2011/08/09 1.747 13 b 1.924 VI 0.503 VI
2011/11/08 0.280 3.2 I 1.823 VI 0.462 v
2011/06/13 0.139 2.6 I 1.359 A% 0.118 1II
S6 Jinaecheon 2011/08/09 |  7.386 0.9 Ia 1.280 \Y 0.154 il
2011/11/08 0.281 1.1 b 2.329 VI 0.082 I
2011/06/14 0.141 25 I 1.398 \Y% 0.112 1II
S7 | Hayngyangcheon | 2011/08/09 | 3.828 1.2 Ib 1.266 \Y 0.099 II
2011/11/08 1.179 1.0 Ia 2.066 VI 0.068 II
2011/04/01 0.024 4.9 111 18.380 VI 0.403 \%
. " 2011/06/14 0.192 23 I 1.918 VI 0.134 1II
S8 Hyeunjicheon
2011/08/03 0.315 1.2 b 4.037 VI 0.210 v
2011/10/31 0.004 13 b 7.193 VI 0.055 II
2011/04/15 0.095 1.6 b 1.281 A% 0.043 II
. 2011/06/14 0.068 3.5 I 1.410 \Y% 0.121 1T
S9 Daegokcheon
2011/08/03 |  2.591 0.9 Ia 1.645 VI 0.085 1I
2011/10/31 0.103 0.9 Ia 0.843 v 0.017 Ia
2011/06/14 0.527 1.6 b 1.388 \Y4 0.091 I
S10 | Bansungcheon | 2011/08/03 | 11.475 1.0 Ia 1.522 VI 0.092 I
2011/10/31 0.471 0.9 Ia 1.333 v 0.047 I
2011/04/15 0.008 0.9 Ia 3.939 VI 0.033 b
$11 | Daebangcheon 2011/06/15 0.064 4.9 11 1.158 \4 0.109 I
2011/08/03 0.285 0.7 Ia 1.142 \Y% 0.095 I
2011/10/31 0.003 0.7 Ia 0.969 v 0.025 b
2011/06/15 | 0.127 17 Ib 2.906 VI 0.043 I
S12 | Sangjungcheon | 2011/08/03 | 0.651 0.7 Ia 1.343 \% 0.069 II
2011/10/31 0.037 0.7 Ia 2.768 VI 0.041 11
2011/06/15 0.017 1.8 b 2.360 VI 0.073 I
S13 Jisoocheon | 2011/08/03 | 1.393 0.6 Ia 1.666 VI 0.153 il
2011/10/31 0.026 0.5 ITa 1.525 VI 0.031 b

*BOD, T-P : River water quality standard.

*# T-N : Lake water quality standard.
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Table 6. Delivery load and load density in sub stream to Nam River basins

site No. Site Delivery load(kg/day) Area(kod) Delivery load density(kg/km*/day)
BOD T-N T-P BOD T-N T-P
S1 Nabulcheon 675.0 1,028.7 81.5 59.87 11.275 17.181 1.362
S2 Gajoacheon 209.6 4285 20.8 13.68 15.321 31.325 1518
S3 Youngcheon river 4,002.0 5,548.4 304.8 203.20 19.695 27.305 1.500
S4 Youngacheon 29.0 36.9 1.6 10.24 2.830 3.604 0.151
S5 Hachoncheon 96.6 116.5 29.4 11.43 8.448 10.191 2,570
S6 Jinaecheon 210.7 296.5 33.9 43.13 4.886 6.875 0.786
S7 Hayngyangcheon 176.4 2154 13.7 43.55 4.051 4.947 0.314
S8 Hyeunjicheon 20.3 454 2.2 3.24 6.272 14.009 0.678
S9 Daegokcheon 60.8 98.6 5.1 30.49 1.995 3.235 0.166
S10 Bansungcheon 367.0 542.2 32.4 118.56 3.095 4573 0.273
S11 Daebangcheon 113 9.4 0.7 375 3.018 2.495 0.198
S12 Sangjungcheon 20.1 38.8 15 25.45 0.789 1.523 0.059
S13 Jisoocheon 253 69.2 6.2 15.71 1.613 4.402 0.395
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Figure 4. Delivery load density in sub stream to Nam River basins
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Table 7. Contribution ratio of sub streams at Nam River_C~D

(unit : %)

Site Areakm’)| BOD | T-N | T-P
Nabulcheon 59.87| 1354| 13.05| 13.06
Gajoacheon 13.68| 1839| 2379| 15.23

Youngcheon river 20320 23.65| 2074| 15.05
Yongacheon 1024 340| 274| 152
Hachoncheon 1143 | 10.14| 7.74| 2578
Jinaecheon 43.13 5.87 5.22 7.88
Hayngyangcheon 4355 486 3.76| 3.15
Hyeunjicheon 324| 753| 1064| 6.80
Daegokcheon 3049 239 246| 166
Bansungcheon 11856 | 3.72| 347| 274
Daebangcheon 375 362 190| 1.99
Sangjungcheon 2545 095 116| 059
Jisoocheon 1571 194| 334| 3.96
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