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We monitored the monthly change of water quality on the site of the nonpoint management area of Hean-
myeon in Yang-gu County from 2009 to 2015. We found that SS, TP, and COD values were highly correlated
with turbidity water concentration. Additionally, we monitored changes in turbidity using a real-time mon-
itoring system. Using the data, the stage-discharge rating curve was calculated and we analyzed the correlations
of COD, SS, and TP with the turbidity value. We found that SS concentration decreased by 48.1~83.6% under
10~30 mm rain fall and 72.1~86.6% under 30~50 mm rainfall as a result of comparing the event mean con-
centrations (EMCs) of SS with rainfall events that occurred in 2010 and 2014. We analyzed the rainfall and
SS discharge rate per area based on the log data. Water quality was higher in 2014 than in 2010 during rainfall
events. We concluded that the water quality at Mandae watershed was improved continuously by progress of

non-point management policy.
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Fig. 1. Study location.
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Fig. 2. Non-point pollution reduction facility site photographs.
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Table 1. Hydrologic description of rain events sampled in 2010 and 2014

Rainfall .
Year Event Date Rainfall (mm) intensity Ra}nfall Total 3r unoff Runoff ratio Antecedent
(mm/hr) duration (hr) (m°/s) dry day (day)
1 07.08 11.0 1.9 5.7 256202.9 0.4 1.9
2 08.05 145 0.5 29.0 412567.6 0.5 0.6
3 08.04 155 1.9 8.0 160406.4 0.2 2.5
2010 4 07.22 16.5 0.9 19.0 600937.9 0.7 0.9
5 07.02 42.0 1.8 23.0 431341.8 0.2 2.5
6 06.12 55.0 2.2 25.0 328118.8 0.1 5.8
7 05.18 68.5 2.7 25.0 993397.1 0.3 6.2
1 05.15 2.5 1.3 2.0 31785.7 0.2 3.0
2 06.21 35 1.2 3.0 31026.3 0.2 1.2
3 07.22 6.0 0.7 9.0 165188.5 0.5 3.8
2014 4 07.03 125 2.5 5.0 94540.1 0.1 1.9
5 04.27 12.6 3.1 4.0 30393.7 0.1 21.4
6 07.25 375 4.2 9.0 228669.2 0.1 0.8
7 08.18 43.0 1.1 39.0 904041.4 0.4 0.6
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Fig. 3. Rainfall characteristics in 2010.
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Fig. 4. Rainfall characteristics in 2014.
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Table 2. Characteristics of EMCs in 2010 (Unit: mg/L)
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Event 1 2 3 4 5 6 7
Item
Rainfall (mm) 11.0 14.5 15.5 16.5 42.0 55.0 68.0
COD 4.6 6.9 9.4 11.4 14.6 12.7 314
SS 96.1 165.8 241.5 303.5 399.6 342.6 909.6
TP 0.192 0.316 0.450 0.560 0.731 0.630 1.636
Table 3. Characteristics of EMCs in 2014 (Unit: mg/L)
Event 1 2 3 4 5 6 7
Item
Rainfall (mm) 2.5 3.5 6.0 12.5 12.6 37.5 43.0
COD 3.8 4.1 1.8 3.1 2.7 3.2 5.1
SS 70.3 82.0 10.6 49.9 39.2 53.5 111.6
TP 0.146 0.167 0.040 0.110 0.091 0.116 0.220
Table 4. Pollutant loads of rainfall-runoff events of the Mandae-stream (2010) (Unit: kg/day-km?)
Event 1 2 3 4 5 6 7
Item
Rainfall (mm) 11.0 14.5 15.5 16.5 42.0 55.0 68.5
COD 526 1,269 671 3,061 2,806 1,819 13,894
SS 10,986 30,521 17,281 81,352 76,892 48,901 403,069
TP 22.0 58.1 32.2 150.2 140.6 89.9 725.0
Table 5. Pollutant loads of rainfall-runoff events of the Mandae-stream (2014) (Unit: kg/day-km?)
Event 1 2 3 4 5 6 7
Item
Rainfall (mm) 2.5 3.5 6.0 12.5 12.6 37.5 43.0
COD 53 57 132 130 42 326 2,061
SS 997 1135 779 2,105 676 5,458 45,016
TP 2.1 2.3 3.0 4.6 1.5 11.9 88.6
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Fig. 5. Analysis of muddy water quality improvement eff-
ects during rainfall.
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Table 6. Analysis of correlations between turbidity and SS, TP, and COD (X=Turbidity [NTU], n=84)

Item Equation R p-value
SS SS=1.0703x+4.3156 0.9658 <0.05
TP TP = 0.0019x+0.0291 0.8212 <0.05
COD COD = 0.0352x+1.5816 0.8460 <0.05
TOC TOD = 0.02x+1.21 0.5860 <0.05
BOD BOD = 0.01x+1.02 0.3394 <0.05
TN TN = -0.003x+4.77 0.0105 <0.05
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