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Estimation of Pollutants Loading from Non-Point Sources Based on Rainfall Event
and Land use Characteristics
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Abstract : The unit load has simply been used to estimate total pollutant loading from non-point sources, however, it does not
count on the variable pollutant loading according to land use characteristics and rainfall intensity. Since pollutant emission from
the watershed is strongly dependent on the rainfall intensity, it is necessary to find out the relationship between pollutant loading
and rainfall intensity. The objective of this study is to develop simple and easy method to compute non-point source pollution
loads with consideration of rainfall intensity. Two non-point source removal facility at Gyeongan-dong (Gwangju-si) and Mohyeon-
myeon (Yongin-si), Gyeonggi-do was selected to monitor total rainfall, rainfall intensity, runoff characteristics and water quality
from June to November, 2010. Most of Event Mean Concentrations (EMC) of measured water quality data were higher in Gyeongan
which has urban land use than in Mohyeon which has rural land use. For the case of TP (Total Phosphorus), Mohyeon has higher
values by the influence of larger chemical uses such as fertilizer. The relationship between non-point source pollution load and
rainfall intensity is perfectly well explained by cubic regression with 0.33~0.81 coefficients of determination(R®). It is expected
that the pollution loading function based on the long-term monitoring would be very useful with good accuracy in computing non-
point source pollution load, where a rainfall intensity is highly variable.
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Table 1. Monitored Rainfall Events and EMCs (mg/L) of water quality parameters measured at Gyeongan watershed

Antecedent

Total Runoff

Rainfall

Event Date Dry Day Rainfall Duration Intensity ?;i%ﬁ (;E/SL) (r?g/li) %?g?ﬁ; (ng';\;L) (ngF;L)
(day) (mm) (hr) (mm/hr)

2010-06-12 18 740 12 6.2 0.25 116.0 92 128 28 05
2010-06-14 1 10.0 5 20 0.16 1121 8.7 76 30 04
2010-06-26 6 7.0 5 14 012 189.0 6.8 122 50 05
2010-07-02 5 36.0 12 30 0.14 2615 171 127 72 06
2010-07-07 3 135 3 45 0,13 1854 9.9 121 3.9 04
2010-07-16 2 184.0 12 163 0.03 138.1 89 10.2 44 04
2010-07-23 1 190 4 48 0.09 107 4 92 82 3.6 05
2010-08-06 1 385 12 3.2 0.10 146 6.8 6.9 47 03
2010-08-10 2 295 12 25 012 177 47 58 47 0.3
2010-08-13 1 17.0 5 34 0.13 1227 42 51 57 03
2010-08-15 1 225 4 56 0.08 97.0 58 6.5 44 0.3
2010-08-18 1 175 12 15 0.35 60.1 77 89 46 04
2010-08-23 1 720 17 42 0.10 348 1 54 85 46 04
2010-08-28 1 106.5 17 6.3 0.15 1546 22 92 42 0.3
2010-09-01 1 355 12 30 0.43 70.0 46 77 36 03
2010-09-05 1 285 12 24 0.33 141 17 44 27 04
2010-09-09 3 2175 16 13.6 0.04 515 28 53 36 04
2010-09-19 1 445 11 40 0.14 68.5 54 74 37 0.3
2010-10-02 4 36.0 7 5.1 0.12 126.0 6.2 78 44 04
2010-11-07 21 45 2 23 013 68.9 78 102 3.8 04
2010-11-11 2 8.5 7 12 0.34 774 79 10.8 49 03
Average 1143 6.8 8.6 43 04
Standard Dev, 817 3.3 26 1.0 0.1
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Table 2, Monitored Rainfall Events and EMCs (mg/L) of water quality parameters measured at Mohyeon watershed

Antecedent Tgtal Rungff Ralnfgll Runoff 1SS BOD CODy, ™ ™
Event Date Dry Day Rainfall Duration Intensity Ratio (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
(day) (mm) () (mm/hn) 9 9 9 9 9

2010-08-10 2 235 4 59 028 475 6.9 6.2 52 06
2010-08-13 2 19.0 3 6.3 0.06 493 24 40 29 03
2010-08-15 1 470 4 18 0.06 1450 48 72 56 05
2010-08-18 2 18.0 25 72 0.08 66.7 54 77 4.0 04
2010-08-23 4 250 5 50 0.10 919 57 77 42 04
2010-08-25 1 45 4 11 0.26 169.7 53 76 45 04
2010-08-28 1 6.5 5 13 0.51 1247 29 96 44 03
2010-08-31 2 28.0 18 16 0.98 196.9 48 10.5 51 05
2010-09-06 2 70 3 23 1.02 844 46 94 43 06
2010-09-09 2 995 4 249 0.30 813 56 73 43 06
2010-09-12 1 725 7 104 0.03 950 48 6.1 40 05
2010-09-19 6 75 4 19 0.07 1073 77 89 41 0.7
2010-09-21 1 1150 4 288 044 1519 73 85 36 09
2010-10-02 9 155 9 17 0.01 1214 75 93 40 08
2010-11-08 34 40 11 04 0.46 732 71 89 35 05
2010-11-11 2 140 11 13 054 69.2 74 88 38 06
Average 1047 56 8.0 42 05
Standard Dev, 436 16 16 07 02
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Table 4, Results of cubic regression equations for different land uses (units: kg/km?/event)
Site Gyeongan Mohyeon
TSS y =12.29x + 0,15%% - 0.001x° y = 38.37x - 0.65x° + 0,003x°
BOD y = 866.6x - 0.79%° + 0,02x° y = 15259 5x - 316 4x° + 1.71x°
CODun y = 855.1x - 8 51x% + 0,02x° y = 17263.6x - 394 9x* + 2.36x°
N y = 29.94x - 0.33%° + 0,001%° y = 666.2x - 14.09%° + 0,08x°
™ y =1.41x-0.02¢° + 0.00004x° y = 62.46x - 1.33x° + 0,008x°
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Fig. 2, Pollutant loading equation according to rainfall intensity
at Gyeongan watershed,

Fig. 3. Pollutant loading equation according to rainfall intensity
at Mohyeon watershed.
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