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Evaluation of Pollution Load Reduction Effect on Algae
in Daecheong Lake using a SWAT Model
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Daecheong Lake plays a major role in securing water resources in the central region. This lake is experiencing
problems due to the yearly occurrence of algae and therefore, long-term monitoring of the lake is conducted to ana-
lyze water quality and tidal characteristics. It is found that pollutants containing large amounts of nitrogen and phos-
phorus are scattered in the upper stream of the Okcheon Stream, which is a tributary. Cyanobacteria grow in
significant quantities every year due to sewage treatment plants. We use a SWAT model to evaluate pollutant reduc-
tion for different load scenarios. Our findings generally support that Scenario 3, the Farm Management, Point Pol-
lution Reduction and Creation of an Overland Pond method can control the pollutants most efficiently, thereby
reducing the amount of nutrients that flow into the river and suppressing the occurrence of algae.
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Fig. 1. Study area watershed and monitoring stations.
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Fig. 2. Sub-modules of the SWAT Model.
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Fig. 3. GIS data of the deachung basin.
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Table 1. Definition of the sub-basin

Input Data Daechung Lake
Threshold area 8000 ha
Monitoring -Dam : 1 point (Daechung Dam)
Point (Outlet) - Water level station : 2 point (Iwon, Okchun)
Final Outlet Daechung Dam
Number
of sub-basins 42
Number
of HRUs" 925

YHRUs (Hydrostatic Release Unit)

gElo] = 7, 3%
o 9o 9X|3}ar YA
A, B, A, w4,
2833t

SWATEES FE¥E o 2 A< (Threshold
area)e] THEOE ZAte] WSt op7|E 4 7] wlE
of A o] ulg- 831t Table 1= 2% 75 Fig. 4. Sub-basin of the daechung lake.
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Table 2. Definition of parameters and results of best fit calibration

Best LH-OAT
value Number
GWQMN.gw Threshold depth of water in the shallow aquifer required for occurrence of return flow (mm) 2100 0.03

Parameter Definition

GW_SPYLD.gw Specific yield of the shallow aquifer (m*/m?) 015 001
GW_DELAY.gw Groundwater delay time (days) 4 0.23
LAT TIME.hru Lateral flow travel time (days) 36 0.17
SLSOIL.hru Slope length for lateral subsurface flow (m) 29 0.14
ERORGN.hru Organic N enrichment ratio for loading with sediment 4 0.29
ERORGPhru Phosphorus enrichment ratio for loading with sediment 5 0.07
CN2.mgt SCS runoff curve number for moisture condition II 79 0.12
RS2.5wq Benthic (sediment) source rate ff)r dissolved ghosphorus in the reach at 20°C 0,002 013
(mg dissolved P/(m*-day))

RS3.swq Benthic source rate for NH4-N in the reach at 20°C (mg NH4-N/(m>day)) 0.15 0.17
RS4.swq Rate coefficient for organic N settling in the reach at 20°C (day-1) 0.002 0.14
RS5.swq Organic phosphorus setting rate in the reach at 20°C (day-1) 0.003 0.12
PRFE.bsn Peak rate adjustment factor for sediment routing in the main channel 14 0.28
NPERCO.bsn Nitrate percolation coefficient 0.07 0.14

PPERCO.bsn Phosphorus percolation coefficient (m*/Mg) 11 0.11
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Fig. 5. The observed vs. SWAT-simulated flow comparison results.
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Table 3. Selected model parameters for BMP scenarios

Representative SWAT parameter

Value with no

e o o
condition
Increase channel cover CH_COV 1.0 0.25
Grassed swale Reduce channel erodibility CH_EROD 0.6 0.15
Increasing channel roughness CH_N2 0.14~0.28 0.24
Contour farming/ Reduce overland flow CN2 83 62
parallel terrace Reduce sheet erosion USLE P 1.0 0.54
Field border Increasing sediment trapping FILTERW 0 5
POT _FR 0 0.3
Farm retention pond Present pothole POT TILE 0 0.1
POT_VOLX 0 0.05
Grade stabilization Reduce gully erosion CH_EROD 0.6 0.15
structure Decrease cover factor USLE C Assigned by SWAT 0.05
Table 4. Results of concentration change for each scenario
Year Concentration /percentage change Scenario 0  Scenario 1  Scenario 2 Scenario 3
2015 Concentration (mg/L) 0.094 0.089 0.091 0.07
Percentage change (%) -5.32 -3.19 —25.53
2016 Concentration (mg/L) 0.048 0.044 0.046 0.035
Tp Percentage change (%) —8.33 —4.17 —27.08
2017 Concentration (mg/L) 0.043 0.04 0.041 0.03
Percentage change (%) —6.98 —4.65 -30.23
Concentration (mg/L) 0.062 0.058 0.059 0.045
Average
Percentage change (%) —6.88 —4.00 -27.62
2015 Concentration (mg/L) 2412 2313 2.365 1.949
Percentage change (%) —4.10 -1.95 -19.20
2016 Concentration (mg/L) 2.342 2.159 2.244 1.684
N Percentage change (%) -7.81 —4.18 -28.10
2017 Concentration (mg/L) 1.712 1.542 1.603 1.313
Percentage change (%) -9.93 -6.37 -23.31
Concentration (mg/L) 2.155 2.005 2.071 1.649
Average
Percentage change (%) -7.28 —4.17 -23.53
2015 Concentration (mg/L) 8.901 7.796 8.153 3.117
Percentage change (%) -12.41 -8.40 -64.98
2016 Concentration (mg/L) 4213 3.824 3.964 1.215
ss Percentage change (%) -9.23 -5.91 -71.16
2017 Concentration (mg/L) 5.717 4.81 4917 1.305
Percentage change (%) -15.86 —-13.99 =77.17
Concentration (mg/L) 6.277 5.477 5.678 1.879
Average

Percentage change (%) -12.50 -9.44 -71.11
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