==
A504A A25

JOURNAL OF THE KOREAN SOCIETY OF AGRICULTURAL ENGINEERS, MAR. 2008, pp. 65-71

SARBNES] B AP MWL GRFHEA

Characteristics of Nonpoint Source Pollutant Loads from Forest watershed with
Various Water Quality Sampling Frequencies
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Abstract

A monsoon season monitoring data from June to September, 2005 of a small forested watershed located a the
upstream of the North Han River system in Korea was conducted to andyze the flow variaions, the NPS pollu-
tant concentrations, and the pollution load characteristics with respect to sampling frequencies. During the 4-
month period, 1,423 mm or 79.2% of annua rainfall(1,797 mm) were occurred and more than 77%, 54% and
68% of annua T-N, NOs-N and T-P loads discharged. Flow rate was continuously measured with automatic velo-
city and water level meters and 58 water quaity samples were taken and andyzed. It was andyzed that the flow
volume by random measurement varied very widdy and ranged from 79% to 218% of that of continuous measure-
ment. It was recommended that flow measurement of small forested watersheds should be continuously measured
with automated flow meters to precisely measure flow rates. Flow-weighted mean concentrations of T-N, NOs-N
and T-P during the period were 2.114 mg/L, 0.836 mg/L, and 0.136 mg/L, respectively. T-N, NOs-N and T-P
loads were sendtive to the number of samples. And it was andyzed that in order to measure the pollution load
within the error of 10% to the true load, the rate of sampling frequency should be higher than 89.7% of the
sample numbers that were required to compute the true pollution load. If it is compared to sdlected foreign re-
search results, about 10 water samples for each rainfal event were needed to compute the pollution load within
10% error. It is unlikely in Korea and recommended that thorough NPS pollution monitoring studies are re-
quired to develop the standard monitoring procedures for reliable NPS pollution quantification.
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Fig. 1 Schematic sketch of the study watershed
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Table 1 Monthly precipitation and streamflow, and
non—continuous streamflow

Monthly Monthly

measured available

streamflow| maximum
() | streamflow(m’)

4,295,473 | 9,130,440
6,021,064 | 18,372,429
8,855,430 | 16,934,897
7,233,957 | 13,178,130
26,405,924| 57,615,896

Monthly

available
minimum

streamflow(m’)

3,368,670
4,835,070
6,578,479
6,142,200
20,924,419

IPrecipitation|

DATE (o)

Jun. 2005
Jul. 2005
Aug. 2005
Sep. 2005
Total

240.0
357.0
486.5
340.0
1,423.5
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Table 2 Selected statistics of measured concen-—
trations of the 58 samples during dry and

rainy days {Unit: mg/L)
DATE(2005) Statistics T-N | NOs>-N | T-P
Max 4900 | 1970 | 0.720
Min 0.900 | 0.039 | 0.000
June Median 1.900 | 0.900 | 0.080
-~ Mean 2.167 | 0972 | 0.145
September Standard deviation | 0.856 | 0.372 | 0.177
FWMC 2114 | 0.836 | 0.136

* FWMC: Flow Weighted Mean Concentration

FWMC)+= 22} 2.114 mg/L, 0.836 mg/L ¥ 0.136
mg/LE S4,A7|E 1558 T-N(0.200 mg/L ©]
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Table 3 Loading characteristics of forest water—

shed from June to September

DATE Rainy days
(2005) T-N NOs-N T-P
Jun. ~ Sep.
1.04 .41 X
(kg/ha/day) 0 0 007
Total loads -
(ke/ha) 126.5 50.1 8.2
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Table 4 Pollutant loads and relative errors with water quality sampling frequencies

Sampling % Average pollutant loads(kg/ha) Average relative error(%) Max. and Min. of relative error(%)
frequencies T-N NOs-N T-P T-N | NOsN T-P T-N NOs-N T-P

4 6.9 130.6 58.5 6.0 3 17 27 60~171 32~176 24~185

8 13.8 135.1 61.2 6.1 7 22 26 79~ 146 74~154 34~165

12 20.7 135.3 62.1 6.1 7 24 26 82~138 80~170 37~222

16 27.6 137.3 63.3 5.7 10 26 30 85~133 102~165 41~185

20 34.5 137.3 63.4 5.6 11 27 32 91~134 100~151 45~165

24 414 136.0 63.1 55 8 26 33 91~130 103~144 48~147

28 48.3 135.8 63.0 5.5 7 26 33 90~130 103~150 47~145

32 55.2 135.3 62.5 5.8 7 25 29 95~119 102~ 144 51~118

36 62.1 134.6 61.8 6.1 6 23 26 97~119 104~145 50~128

40 69.0 133.9 61.4 6.8 6 23 17 100~118 111~145 62~128

44 75.9 132.5 60.8 7.0 5 21 15 101~113 107~131 78~109

48 84.5 122.9 56.8 9.2 3 13 12 96~ 104 104~119 107~125

52 89.7 124.1 57.0 9.0 2 8 6 96~103 102~119 100~112
58 100.0 126.5 50.1 8.2 0 0 0 100 100 100
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