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Characteristics of Nonpoint Source Pollutant Loads
from Forest Watershed
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Abstract

An experimental forest watershed, owned by Kangwon National University, Chuncheon,
Gangwon province, was selected in this study to estimate nonpoint source pollutant loads from
forest watershed. The experimental watershed is 3.9 km’ in size and stream is 2.34 km long.
Flow data were measured at two locations and water quality data were also collected at both
sites. Flow data were measured using automatic Orphemedes at S location and measured 21
times at S1 location. Water quality samples were taken at least three times during each storm
event and every two weeks for dry period. Water samples were analyzed for BOD, COD, SS,
T-P, PO,-P, T-N, NH;-N, NO,-N, NO,-N. Water quality samples were taken 54 times and 20
times at two locations. The flow weighted mean concentration values of SS, BOD, COD,,,,
CODg,, T-N, NH;-N, NO,-N, NO;-N, PO,-P, T-P at S location are 3.81, 4.08, 3.68, 14.21, 3.83,
0.38, 0, 2.44, 0.05, 0.10 mg/L, respectively. The pollutant loads for SS, BOD, COD,,,, CODCI,
T-N, NH;-N, NO,-N, NO;-N, PO,-P, T-P at S location are 15.34 kg/ha/yr, 21.62 kg/ha/yr, 19.69
kg/ha/yr, 70.30 kg/hal/yr, 19.49 kg/halyr, 0.26 kg/ha/yr, 0.01 kg/ha/yr, 11.43 kg/ha/yr, 0.78
kg/halyr, 0.26 kg/halyr, respectively. The BOD load is higher than that from agricultural
watershed. The organic matter contents of topsoil in the forest watershed are primarily
responsible for the higher BOD value. To estimate pollutant loads characteristics from
composite landuse watershed, the pollutant loads from forest watershed needs to be accurately
measured because forest takes approximately 65% of total area in Korea and its pollutant
contribution to total loads may be significant enough.
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1 Kilometers

Fig. 1. Location of the forest watershed
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Fig. 2. Rating curve of S location in
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Table 1. Stream

flow measured at S location in forest watershed

Month First 10 days | Mid 10 days of | Last Outflow Monthly flow Outflow ratio
of Mon. (m?) Mon. {m?) ratio (%) (m?) (%)
2004-8 88,029.7 88,029.7 88,029.7 264,089.0 13.4
9 61,776.0 68,040.0 70,934.4 200,750.4 10.2
10 65,043.8 45,283.0 49,811.3 160,138.1 8.1
i} 43,338.4 34,474.0 34,474.0 112,286.4 5.7
12 25,676.1 26,165.0 28,781.0 80,622.1 4.1
2005-1 21,115.4 42,230.9 63,346.3 126,692.7 6.4
2 10,268.7 68,947.3 83,616.9 162,832.9 8.3
3 22,276.3 33,522.6 29,197.1 84,996.1 4.3
4 53,174.9 31,402.5 418.7 84,996.1 4.3
5 42,679.2 43,567.5 32,468.2 118,714.9 6.0
6 73,569.4 82,648.3 77,648.4 233,866.1 11.9
7 93,567.2 116,485.7 132,483.8 342,536.7 17.4
Total 600,515.1 680,796.5 691,209.8 1,972,521.5 100
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Table 2. Variations of pollutant concertration for different precipitation magnitude at S location

{Unit: mg/L)
Precipitation (mm) SS BOD CODy,, CcoDCr T-N
0~30 0~5 0.8~8 2.8~6.9 20~26 2.7~7.3
30~70 0~8 0.6~7 1.2~6.8 4~29 1.2~6.2
70 O] A 0~18 0.6~9.4 1.4~85 6~32 1.6~10.2
Table 3. Variations of pollutant concertration for different precipitation magnitude at S location
Unit: mg/L)
Precipitation (mm) NH3-N NO,-N NO;-N PO,-P T-P
0~30 0.072~0.18 0~0.0018 2.25~5 0.020~0.125 0.049~0.141
30~70 0~0.115 0~0.018 0.532~4.37 0.010~0.057 0.033~0.066
70 O] A 0~1.072 0~0.005 6.63~0.58 0.048~0.451 0.043~0.451
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Fig. 11. Monthly flow and, BOD, CODy,, T-N,
COD,, pollution loads in the S location
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