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Estimating Nutrient Loading using Loading Functions
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Abstract

The concept of loading functions was implemented to estimate runoff and nutrient
concentrations from nonpoint sources. The model was applied to a sub-watershed of
Bokha watershed in Ichon, Kyonggi-Do, to investigate its limitations. Runoff
prediction based on SCS-CN method was reasonably good compared to the observed,
while the model overestimated rainfall runoff for large storms. Without extensive
model calibrations, nutrient concentrations were lower than the observed in dry-days.
Based on the analysis of the model prediction results, seasonal or time factors should
be taken into account in providing input parameters such as curve numbers and
nutrient concentrations from different sources.
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(Table 1) input parameters for model

verification

Input parameters Values
CN 65
Groundwater recession coefficient 0.2
Moisture content in shalflow saturated zone|{ 0.5 cm
Moisture content in unsaturated zone 0.5 cm
Available soil water capacity 10 cm
Cover coefficient 09
Daylight hours 9.0
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(Fig. 1) Comaparison of observed and simulated runoff for model verification.
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(Table 2) Sub-watershed of Bokha
watershed for model application

Forest 78.8%
Paddies 9.1%
Land use

upland 7.6%

other 4.5%
BOD 10.1 kg/day
Domestic loading ™ 1.5 kg/day
P 0.3 kg/day
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(Table 3) Input values for model application to a sub-watershed
—T input values
Group Input parameters T
| Forest Paddies Upland Others
CN 65 75 85 95
Groundwater recession coefficient 0.2 0.1 0.2 0.01
Moisture content in unsaturated zone 0.5 05 0.1 0.1
Runoff Moisture content in shallow saturated zone 05 05 0.1 0.1
Available soil water capacity 10.0 10.0 10.0 10.0
Cover coefficient 1.0 1.2 0.8 0.2
Daylight hours 9.0 9.0 9.0 a.0
afin rainfall erosivity) 0.76 0.76 0.76 0.76
USLE K 0.3 04 0.25 0.1
USLE L 0.4 0.01 0.1 0.01
Sail loss and USLE § 04 0.01 0.1 0.01
sediment USLE C 0.1 0.1 0.2 0.1
USLE P 0.01 01 0.2 0.01
Area(ha) 3824 44 36.7 21
Sediment delivery ratio . 0.14 03 0.3 0.3
soluble N conc. in surface runoff 0.2 1.84 0.186 0.02
Adsorbed N conc. in surface runoff 2.0 2.0 0.6 0.08
soluble P conc. in surface runoff 0.01 0.10 0.05 0.002
) A Adsorbed P conc. in surface runoff 0.086 0.47 0.149 0.008
Nutrient loading | ¢y bl N cone. in ground water 02 03 01 0.01
Adsorbed N conc. in ground water 0.01 0.1 0.05 0.005
soluble P conc. in ground water 0.005 0.01 0.01 0.001
Adsorbed P conc. in ground water . 0.001 0005 | 0.005 0.001
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{Fig. 2> Comparison of observed and simulated runoff
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(Fig. 4) Comparison of abserved and simulated total phosphorus concentration
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