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Phosphorus and Suspended Solid Loading in Lake Yongdam. Heo, Woomyung*, Sangyong
Kwon?, Younggeel Kim? Wonho Yih® and Bomchul Kim! (Department of Environmental
Engineering, Samcheok National University, Samchok, 245-711, Korea. 'Department of
Environmental Science, Kangwon National University, Chunchon, 200-701, 2Korea; Korea
Environmental Research Center for Hydrosphere, Ansan, 425-180, Korea; 3Department of
Oceanography, Kunsan National University, Kunsan 573-701, Korea)

Total phosphorus (TP) and suspended solids (SS) were measured in the discharge
waters from 5 drainage basins of Lake Yongdam, from April, 2002 till March, 2004.
The responses of SS and TP to rainfall were analyzed and their loadings into Lake
Yongdam were calculated. The inflowing rivers into Lake Yongdam were the Juja
River, the Jeongja River, the Jinan River, the Geum River and the Guryang River.
Among these rivers Jinan River showed the highest TP that fluctuated very much
according to the flow rate. TP and the flow rates (Q) of each river showed positive
correlations with empirical relationsip of TP = 6.32Q%*° for the Juja River, TP =
8.58Q%* for the Jeongja River, TP = 307.92Q%°, for the Jinan River, TP = 17.91Q%*,
for the Geum River, TP = 20.11Q%%, for Guryang River. In April 2002~ March 2003,
phosphorus loadings from the Juja River, the Jeongja River, the Jinan River, the
Geum River and the Guryang River were calculated to be 3,677, 11,430, 36,412, 89,651,
and 42,226 kgP - yr ! respectively. And the specific loadings from the Juja River, the
Jeongja River, the Jinan River, the Geum River and the Guryang River were
calculated to be 0.3, 2.9, 13.6, 9.3, and 13.0 kgP - km™2 - yr! respectively. In April
2002 ~March 2004, the suspended particles loading from the Juja River, the Jeongja
River, the Jinan River, the Geum River and the Guryang River were 673, 1,232, 4,232,
36,902, 80,202 ton - yr ! respectively. The Guryang River showed the largest
contribution of SS loading.
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Fig. 2. The variations of hydrological parameters in Lake
Yongdam.
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Fig. 3. Variations of total phosphorus and SS concent-
ration in the five inflowing streams of Lake
Yongdam.
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Fig. 4. Plot of inflow rate vs. total phosphorus in the inflowing water.
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Table 1. Phosphorus loading of five watershed into Lake Yongdam.

foi

T

Phosphorus loading (kgP - month™)

Month Juja River Jeongja River Jinan River Geum River Guryang River Total
Apr., 2002 211 590 2,644 4,664 2,126 10,235
May 233 603 3,114 4,798 2,126 10,874
June 50 94 1,214 767 306 2,430
July 72 155 1,406 1,251 523 3,406
Aug. 1,434 5,167 9,480 40,090 19,710 75,882
Sep. 344 1,093 3,305 8,557 4,060 17,359
Oct. 18 29 584 242 93 966
Nov. 13 20 462 168 63 726
Dec. 27 47 771 387 151 1,383
Jan., 2003 18 28 595 235 89 966
Feb. 50 102 1,103 825 337 2,417
Mar. 91 186 1,863 1,512 619 4,272
Apr. 309 865 3,515 6,851 3,107 14,647
May 156 389 2,318 3,107 1,361 7,331
June 110 268 1,747 2,146 935 5,207
July 1,631 5,407 12,458 42,241 20,205 81,942
Aug. 622 2,067 5,350 16,128 7,762 31,930
Sep. 639 2,034 5,762 15,924 7,548 31,907
Oct. 20 34 647 280 108 1,088
Nov. 14 23 505 190 72 804
Dec. 16 26 550 212 81 884
Jan., 2004 17 32 528 258 102 937
Feb. 15 27 463 224 88 818
Mar. 19 30 612 252 96 1,009
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Fig. 5. Relative percentage of total phosphorus loading
among the inflowing water.
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Table 2. Pollution sources in watershed of Lake Yongdam.
Tributary Population Livestock Land area (km?)
name (persons) Cow Pig Poultry Dry field Paddy field Forest
Juja 2,795 90 670 402 12.47 3.25 39.15
Jeongja 3,567 102 847 134,661 15.72 5.68 62 ©
Jinan 12,929 997 2,316 83,881 8.28 3.07 19.87
Geum 21,930 4,498 34,812 4,634 54.95 26.62 200.97
Guryang 9,763 2,192 6,025 43,650 29.77 17.16 115.05
AR FFRADFA S e &, 2001
Table 3. SS loading of five watershed into Lake Yongdam.
SS loading (ton - month™)
Month Total
Juja River Jeongja River Jinan River Geum River Guryang River
Apr., 2002 36 69 261 1,648 3,239 5,252
May 39 74 297 1,442 2,466 4,319
June 7 15 77 135 153 386
July 11 22 103 280 388 804
Aug. 285 501 1,483 20,022 48,793 71,085
Sep. 64 116 392 3,658 8,160 12,389
Oct. 2 5 30 35 34 106
Nov. 2 4 22 23 21 71
Dec. 4 8 43 61 65 181
Jan., 2003 2 5 30 33 31 101
Feb. 7 15 75 165 209 471
Mar. 13 27 133 302 374 850
Apr. 54 101 376 2,301 4,227 7,058
May 25 49 205 887 1,474 2,641
June 18 35 147 600 986 1,786
July 310 558 1,772 18,361 40,385 61,386
Aug. 118 212 687 7,409 17,473 25,899
Sep. 119 216 721 6,747 14,948 22,751
Oct. 3 6 34 41 41 125
Nov. 2 4 25 26 25 81
Dec. 2 5 27 29 28 91
Jan., 2004 2 5 28 45 54 135
Feb. 2 4 25 37 42 110
Mar. 2 5 31 36 35 110
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