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Lake Water Quality Modelling Considering Rainfall-Runoff Pollution Loads
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Abstract

Water quality of the Lake Youngrang in the Sokcho City is eutrophic. Jangcheon is the largest
inflow source to the lake. Major pollutant sources are stormwater runoff from resort areas and
various land uses in the Jangcheon watershed. A storm sewer on the southern end of the lake is
also an important pollution source. In this study, water quality modelling for Lake Youngrang
was carried out considering the rainfall-runoff pollution loads from the watershed. The rainfall-
runoff curves and the rainfall-runoff pollutant load curves were derived from the rainfall-runoff
survey data during the recent 4 years. The rainfall-runoff pollution loads and flow from the
Jangcheon watershed and the storm sewer were estimated using the two kinds of curves, and
they were used as the flow and the boundary data of the WASP model. With the measured
water quality data of the year 2005 and 2006, WASP model was calibrated. Non-point pollution
control measures such as wet pond and infiltration trench were considered as the alternative for
water quality management of the lake. The predicted water quality were compared with those
under the present condition, and the improvement effect of the lake water quality were
analyzed.

Keywords : Rainfall-runoff pollution loads, WASP, calibration, non-point pollution control
measures, water quality management
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Constants

Organic Phosphorus Value Min. Max.
Mineralization Rate Constant for Dissolved Organic P @20°C (per day) 0.20 0 0.22
Dissolved Organic Phosphorus Mineralization Temperature Coefficient 1.08 0 1.08
Fraction of Phytoplankton Death Recycled to Organic Phosphorus 0.5 0 1

Ammonia
Nitrification Rate Constant @20°C (per day) 10 0 10
Nitrification Temperature Coefficient 1.08 0 1.07
Half Saturation Constant for Nitrification Oxygen Limit (mg O/L) 2 0 2
Nitrate
Denitrification Rate Constant @20°C (per day) 0.09 0 0.09
Denitrification Temperature Coefficient 1.045 0 1.04
Half Saturation Constant for Denitrification Oxygen Limit (mg O/L) 0.1 0 0
Organic Nitrogen
Dissolved Organic Nitrogen Mineralization Rate Constant @20°C (per day) 1.0 0 1.08
Dissolved Organic Nitrogen Mineralization Temperature Coefficient 1.08 0 1.08
Chlorophyll-a
Phytoplankton Maximum Growth Rate Constant @20°C (per day) 4 0 3
Phytoplankton Growth Temperature Coefficient 1.07 0 1.07
Phytoplankton Half-Saturation Constant for Nitrogen Uptake (mg N/L) 0.025 0 0.05
Phytoplankton Half-Saturation Constant for Phosphorus Uptake (mg P/L) 0.001 0 0.05
Phytoplankton Endogenous Respiration Rate Constant @20°C (per day) 0.1 0 0.5
Phytoplankton Respiration Temperature Coefficient 1.07 0 1.08
BOD1(ultimate)

BOD (1) Decay Rate Constant @20°C (per day) 0.0001 0 5.6
BOD (1) Decay Rate Temperature Correction Coefficient 1.047 0 1.07
BOD (1) Half Saturation Oxygen Limit (mg O/L) 0.5 0 0.5
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