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Inflow of Total Phosphorus and Total Nitrogen
from Lake Soyang Watershed

 E O
Choi, Joong-dae

Abstract

Lake Sovang, the largest man-made lake in Korea, has been experiencing water quality degradation be-
cause of excessive nutrient loads from the watershed. Objective of this paper is to describe land uses in and
TP and TN loading characteristics from the lake’s watershed. Water samples were collected at Inje, an upper-
most inlet of the lake, and analyzed with respect to TP and TN. Land uses and watershed characteristics were
investigated. Mountains and forests occupy 88.9% of the watershed of 2,703k’ The other landuses are agri-
cultural land(5.3%), homes and towns(0.2%) and others(5.6%). Population has steadily decreased to 44,936
(1993) but tourists increased rapidly during the last 5 years. TP concentration fluctuated from time to time.
Monthly TP concentration ranged from 0.009 to 0.193mg/l, and unit TP discharge from 0.475 to 0.
494kg/ha/year. TN concentration and flow rate did not show a significant relationship. TN concentration was
higher in winter and lower in spring in general. Monthly TN concentration ranged from 0.672 to 4.138mg/l
and unit discharge from 17. 763 to 19.268 kg/ha/year.
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{Table 1) Farm animal statistics in the Lake Soyang watershed (1993)

Watershed Total Animal(numbers)
Cow Swine Poultry Qthers

Inbukchon 3,795 94 363 949 1,519
Bukcheon 11,593 1,072 694 1,651 2,176
Naerincheon 82,629 3422 1,035 72,269 5,903
Inje-eub 6.271 313 285 5,209 404
Neighbor 44,085 2,33 508 36,725 4516
Total 148,373 8,167 2,385 122,803 14,518
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(Table 2) Monthly inflow, TP and TN concentrations and loadings to the Lake Soyang from the upper water-

shed at the Sagumi Bridge( 1992~ 1994)

Flow 1P ™ TP ™
Month Year rate foading loading
(m'/s) (me/1) (mg/1) (ton/ mon) (ton/ mon)

1 1993 56.9 0.023 1.606 35 2448

2 1993 753 0.038 1.724 69 3141

1992 59.7 0.193 1.472 30.9 2354

3 1993 66.1 0.033 1.865 5.8 3302

Average 62.9 18.4 282.8

1992 80.7 0.078 1.406 16.3 2941

4 1993 68.0 0034 1.218 6.0 2147

Average 144 1.2 254.4

1992 76.5 0.036 1.248 14 255.7

5 1993 60.3 0.031 2.120 5.0 3424

Average 68.4 6.2 293.1

1992 82.1 0.029 1.393 6.2 296.4

6 1993 160.9 0.033 2.029 16.3 846.2

1994 20.0 0.020 1.714 1.0 88.9

Average 81.7 1.8 410.5

1992 72.3 0.046 1.103 89 2136

7 1993 822 0.043 1.390 9.5 306.0

1994 1130 0.054 2.088 16.3 632.0

Average 83.2 11.6 3839

1992 23.7 0024 1.460 15 92.7

8 1993 86.8 0.067 1.930 156 448.7

1994 61.0 0.123 2.299 20.1 3756

Average 51.2 124 305.7

1992 25.5 0.062 4.138 4.1 273.5

9 1993 68.3 0.176 1.680 3.2 2974

Average 46.9 176 285.5

1992 46.2 0.030 1.809 31 2238

10 1993 60.3 0.031 1.745 5.0 281.8

Average 533 44 252.8

1 1992 62.3 0.026 2.004 4.2 3236

12 1992 870 0.016 2010 4.2 522.2

Annual toading(ton/ year) 108.4 3,879.4
shskn 3Ysp Ao AN gov, EY AN fEFe) ABF 24T, f25e) 5
FAAE AUHoz 2 FPA oz 42 AL YRS 5 e FEANEE AHFHsA Z2H
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ozRE §YdE A% $92 5 WY YE 3.879.450 2 Uehitt, A7t o dRaie 4%
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(Table 3) Annual TP and TN loads, concentra-

tions, maximum concentrations and
unit discharges to the Lake Soyang
item ’90~'92 | '92~'94
Annual runoff (million m'/ year) 3,337 2,184
Annual TP'load (t/ yr) 104.3 108.4
Annual TP con’c. (mg/1) 0.031 0.050
Annual Max. TP con’c. (mg/1) 0.046 0.193
Unit TP discharge (kg/ ha) 0.475 0.494
Annual TN load (t/ yr) 4,232.0 3,879.4
Annual TN con’c. (mg/ 1) 1.268 1.776
Annual Max. TN con'c. (mg/ 1) 2.041 4138
Unit TN discharge (kg/ ha) 19.268 17.763
o) Eolm FAre Wy wes 27
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