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Abstract

In order to quantify nonpoint source pollution, it was proposed to sample at regular intervals of 1 hour for the first 24
hours of storm runoff process by National Institute of Environmental Research for the mixed landuse watershed.
However, high frequency sampling requires intensive laboratory analysis and labor costs. In order to investigate the
effect of longer sampling interval on the load estimation compared to the 1 hour sampling method, analysis was
conducted using monitoring data from rural subwatershed, urban subwatershed, and outlet of the
Pungyeongjeongcheon watershed. Statistical analysis revealed that mean of load estimation was not significantly
different up to 4 hour sampling frequency. However, 3 hour sampling interval was found to be appropriate for the BOD
and TP when it is judged that 10% or less of the difference in loading amount between the 1 hour and other sampling
interval is reasonable. The results of this study can be used to conduct an effective monitoring system.
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Table 1. Landuse of Pungyeongjeongcheon watershed. Unit @ km?(@%)
watershed Paddy Upland Urban forest Etc Total
WJ 12.6 (36.1) 9.1 (26.1) 2.17 (6.2) 8.4 (24.0) 2.67 (1.7) 34.9 (100.0)
JS 1.0 (12.5) 1.3 (16.3) 2.9 (36.0) 1.6 (20.0) 1.2 (15.3) 8.0 (100.0)
PY]J 16.9 (24.5) 15.4 (22.4) 17.7 (25.7) 11.0 (16.0) 7.9 (11.4) 68.9 (100.0)
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Fig. 1. Layout of study watershed and sampling points.
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Fig. 2. Load estimation method according to sampling by (a) 1hr interval, (b) 2hr interval, (¢) 3hr interval.
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Table 2. Observed rainfall, runoff amounts and BOD, T—P concentrations of the rainfall event.

Site Event (Date) Rainfall (mm) | Runoff (m%/s) | Rainfall intensity (mm/hr)| BOD (mg/L) T-P (mg/L)
event—1 (2015.04.03) 11.5 29.4 4.36 4.9 (3.8~5.7) 0.219 (0.146~0.286)
event—2 (2015.05.11) 27.5 66.78 1.96 4.8 (2.0~7.6) 0.242 (0.186~0.300)
event—3 (2015.07.11) 435 148.79 0.99 3.6 (2.4~4.6) 0.286 (0.170~0.436)
event—4 (2015.08.11) 22.0 51.92 0.96 2.7 (1.8~4.2) 0.192 (0.124~0.335)
event—5 (2015.09.23) 14.0 24.05 0.42 2.8 (1.6~3.3) 0.025 (0.015~0.043)

- event—6 (2015.10.01) 54.0 250.35 2.43 4.8 (2.4~7.9) 0.054 (0.024~0.073)

(RurJal) event—7 (2016.04.27) 51.5 209.46 1.39 4.4 (2.5~5.8) 0.245 (0.110~0.397)
event—8 (2016.08.26) 27.0 107.46 1.08 2.7 (1.9~3.3) 0.161 (0.107~0.274)
event—9 (2016.09.28) 5.5 35.94 0.22 2.7 (1.9~3.4) 0.128 (0.112~0.148)
event—10 (2016.10.16) 52.5 230.15 2.02 3.5 (1.6~5.4) 0.088 (0.236~0.508)
event—11 (2017.04.10) 9.0 45.13 1.13 7.9 (6.5~11.1) |0.220 (0.185~0.263)
event—12 (2017.05.10) 15.0 80.09 0.52 9.0 (6.5~11.6) 0.233 (0.178~0.275)
event—13 (2017.07.07) 28.5 186.83 1.30 8.1 (3.1~26.1) 0.214 (0.128~0.515)
event—1 (2015.04.03) 11.5 1.6 4.36 14.7 (4.1~44.8) | 0.233 (0.057~0.584)
event—2 (2015.05.11) 27.5 65.17 1.96 6.1 (2.0~12.1) 0.197 (0.130~0.312)
event—3 (2015.07.11) 435 82.61 0.99 4.2 (2.7~8.8) 0.166 (0.092~0.411)
event—4 (2015.08.11) 22.0 38.05 0.96 2.8 (3.2~42.4) |0.344 (0.147~0.644)
event—5 (2015.09.23) 14.0 14.01 0.42 12.5 (3.9~23.0) | 0.046 (0.015~0.071)

S event—6 (2015.10.01) 54.0 162.85 2.43 13.9 (2.2~57.8) | 0.024 (0.008~0.059)

(Urjban) event—7 (2016.04.27) 51.5 138.32 1.39 6.7 (3.2~15.2) 0.457 (0.149~1.785)
event—8 (2016.08.26) 27.0 47.74 1.08 5.1 (2.5~15.3) 0.158 (0.090~0.442)
event—9 (2016.09.28) 5.5 3.96 0.22 6.5 (4.2~12.6) |0.192 (0.148~0.293)
event—10 (2016.10.16) 52.5 158.69 2.02 4.1 (1.9~10.7) | 0.375 (0.200~0.729)
event—11 (2017.04.10) 9.0 5.76 1.13 7.3 (5.8~10.4) 0.234 (0.140~0.315)
event—12 (2017.05.10) 15.0 13.45 0.52 15.85 (3.9~45.5) | 0.208 (0.072~0.673)
event—13 (2017.07.07) 28.5 12.54 1.30 7.9 (3.5~23.4) 0.308 (0.108~1.714)
event—1 (2015.04.03) 11.5 50.94 4.36 13.8 (4.0~42.7) |0.436 (0.162~0.647)
event—2 (2015.05.11) 27.5 608.45 1.96 7.9 (3.4~26.4) |0.264 (0.133~0.522)
event—3 (2015.07.11) 435 1190.15 0.99 4.8 (2.0~8.2) 0.229 (0.143~0.330)
event—4 (2015.08.11) 22.0 488.68 0.96 6.2 (3.3~19.3) 0.304 (0.139~0.605)
event—5 (2015.09.23) 14.0 217.25 0.42 6.3 (1.8~10.4) 0.045 (0.023~0.070)

PY event—6 (2015.10.01) 54.0 2182.07 2.43 6.0 (2.9~9.7) 0.057 (0.025~0.098)

(Mixg:d) event—7 (2016.04.27) 51.5 2479.4 1.39 6.9 (4.5~12.0) 0.270 (0.092~0.397)
event—8 (2016.08.26) 27.0 976.73 1.08 5.6 (2.0~19.5) |0.178 (0.119~0.378)
event—9 (2016.09.28) 5.5 75.39 0.22 3.3 (2.1~4.9) 0.088 (0.069~0.101)
event—10 (2016.10.16) 52.5 2189.52 2.02 3.3 (1.5~5.2) 0.271 (0.064~0.475)
event—11 (2017.04.10) 9.0 180.8 1.13 9.3 (6.0~17.5) 0.249 (0.197~0.352)
event—12 (2017.05.10) 15.0 227.66 0.52 18.2 (4.9~43.0) | 0.420 (0.134~1.212)
event—13 (2017.07.07) 28.5 1328.16 1.30 10.3 (6.6~19.0) | 0.285 (0.139~0.610)

() : min~max
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Table 3. Median and standard deviation of runoff, BOD and T—P
concentrations of different landuse watersheds.

WJ(Rural) JS(Urban) PYJ(Mixed)
Runoff(m®/s) 09+1.0 0.3+1.4 2.7£9.3
BOD(mg/L) 4.1+£2.7 6.0£7.9 6.1+7.1
T-P(mg/L) 0.20+0.10 0.17+£0.22 0.22+0.18
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Fig. 3. Rainfall amounts and load estimations by different sampling frequency.
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Table 4. Significance analysis of the difference between the load of 1 hour interval and the load of 2,3,4,6 hour sampling intervals.

) ) Load difference compared to lhr sampling scheme
‘Watershed Water Quality constituent e e ahr o
\X/J BOD X X X X
T-P X X X X
BOD X X X X
JS T-P X X X X
Py BOD X X X O
T-P X X X (@)
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Table 5. Median and standard deviation of load estimation difference among lhour vs 2hour, 3hr, 4hr, 6hr sampling interval of storm

runoff events.

(Unit: %)
BOD 2hr 3hr 4hr 6hr
WJ(Rural) 291+1.97 4.86+6.14 7.87+5.37 4.58+10.89
JS(Urban) 7.39+12.28 13.61+33.27 15.07+14.61 38.96+71.53
PYJ(Mixed) 8.16+7.33 7.87+7.45 10.16+13.37 18.19+£19.29
(Unit:%)
T-P 2hr 3hr 4hr 6hr
WJ(Rural) 3.9+4.17 5.03+7.89 7.05+7.11 10.31+9.67
JS(Urban) 5.24+8.53 17.19+14.00 9.76+9.63 20.52+29.32
PYJ(Mixed) 3.88+4.7 4.48+4.83 7.3246.72 6.73+16.79
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Fig. 4. Total load(sum of 13 events) difference(%) of 1hr sampling interval vs. 2hr, 3hr, 4hr and 6hr interval sampling.
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