Journal of the Korean Society of Agricultural Engineers
DOI : https://doi.org/10.5389/KSAE.2019.61.2.025

27| S SHE M2 MZ Y LY

Vol. 61, No. 2, pp.25~39, March 2019
ISSN 1738-3692 | elSSN 2093-7709

m2 247 23 M E3t 2

Analysis of the Effect of Water Quality Improvement on Seomgang and South Han River by
Securing the Flow during the Dry Season
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ABSTRACT

The water pollution Accident in the South Han River is increasing due to increase of pollutants inflow from small streams from rural areas and reduced
flow rate. This study predicted the change of water quality in the main stream of the South Han River due to climate change through the linkage of
watershed and water quality models. Also, This study analyzed the effect of water quality improvement on Seomgang and the South Han River by
securing the flow during the dry season. According to the scenarios for securing the river flow during drought season, the river flow in the Seomgang
is increased up to 2.19 times, and the water quality during the drought season was improved up to BODs 20.5%, T-N 40.8%, T-P 53.4%. Also, the
water quality of the main stream of the South Han River improved to 5.22% of BODs, 5.42% of T-N and 7.69% of T-P as the river flow was secured
from the Seomgang. The result of this study confirms that securing the baseflow in the Seomgang according to the scenarios for securing the river
flow during the dry season has a positive effect on the improvement of the water quality of the rivers in the main river of the Seomgang and South
Han River. The results of this study will contribute to the establishment of reasonable management to improve the water quality of the main stream

of the Seomgang and South Han River.
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Table 1 Acceptable ranges and fitted value of the SWAT model parameters
Calibrated value
Parameter Variation method Manual range 5.0 ce Y.C B.C
Hydrology(Flow)
ALPHA_BF Replace by value 0~1 0.83 0.86 0.65 0.99
GWQMN Replace by value 0~5000 4887.50 4187.00 2500.00 1500.00
GW_DELAY Replace by value 0~500 388.75 10.00 50.00 107.64
RCHRG_DP Replace by value 0~1 0.09 0.01 0.05 0.05
REVAPMN Replace by value 0~500 10.00 30.00 750.00 275.80
GW_REVAP Replace by value 0.02~0.2 0.20 0.08 0.05 0.16
CH_K2 Replace by value —0.01~150 261.25 19575 100.00 303.72
SURLAG Replace by value 0.05~24 12.56 4.00 4.00 4.00
SOL_AWC Multiply by value 0~1 0.98 0.12~05 0.85 0.12~0.5
CN2 Multiply by value 25~98 1.12 1.05 1.20 1.15
SOL_K Multiply by value 0~2000 1.01 5~100 1.07 5~100
CANMX Replace by value 0~100 0.00 20,87 17.00 0.00
ESCO Replace by value 0.01~1.0 0.33 0.69 0.67 0.49
SLSOIL Replace by value 0~150 30.00 6.70 138.71 81.41
EPCO Replace by value 0~1 0.20 1.00 1.00 1.00
LAT_TTIME Replace by value 0~180 70.00 7.00 0.00 2.75
Nutrients(BODs, T-N, T—P)
RK1 Replace by value 0.02~3.4 3.20 1.25 3.25 1.36
RK3 Replace by value —-0.36~0.36 0.34 0.28 0.30 -0.21
SOL_CBN Replace by value 0.05~10 0.05 0.07 0.05 0.22
RHOQ Replace by value 0.05~0.5 0.05 2.50 0.42 0.08
Al4 Replace by value 1.6~23 1.60 2.30 1.60 1.32
ERORGN Replace by value 0~5 1.50 0.00 0.00 0.00
LAT_ORGN Replace by value 0~200 4.00 1.80 5.00 11.00
RS3 Replace by value 0.001~1.0 0.05 0.16 0.17 0.80
RS4 Replace by value 0.001~0.1 0.003 0.02 0.01 0.01
P_UPDIS Replace by value 0~100 0.28 25.75 1.17 20.00
PHOSKD Replace by value 100~200 60.00 180.25 173.89 175
PPERCO Replace by value 10~17.5 16.39 11.59 15,39 13.70
ERORGP Replace by value 0~5 0.02 1.14 3.20 2.02
SOL_ORGP Replace by value 0~100 70.00 93.60 95.00 0.00
BC4 Replace by value 0.01~0.7 0.01 0.08 0.35 0.40
RS2 Replace by value 0.001~0.1 0.01 0.10 0.04 0.05
RS5 Replace by value 0.001~0.1 0.10 0.02 0.02 0.05
SOL_LABP Replace by value 0~100 6.20 5.00 5.00 5.00
GWSOLP Replace by value 0~1000 1.00 0.20 0.00 0.00
LAT ORGP Replace by value 0~200 0.00 0.50 0.15 1.00

S.G: Seomgang, C.C: Cheongmicheon, Y.C: Yanghwacheon, B.C: Bockhacheon
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Table 2 Acceptable ranges and input value of the QUAL-MEV model parameters

Parameter Unit Range Input value
K Carbonaceous deoxygeneration rate constant 1/day 0.02~3.40 0.02~0.056
K Rate of loss of BOD due to settling 1/day —0.36~0.36 0.01
B Rate constant for the biological oxidation of NH; to NO, 1/day 0.1~1.0 0.05
B, Rate constant for the biological oxidation of NO, to NOj 1/day 0.2~2.0 1.0
By Rate constant for the hydrolysis of org—N of NH; 1/day 0.02~0.40 0.10
B, Rate constant for the decay of org—P to dis—P 1/day 0.01~0.70 0.10
o, Benthos source rate for dis—P mg(P)/ft?day Variable -95.0~95.0
oy Benthos source rate for NHj mg(0)/ft?day Variable 0~6,200.0
o, Org—N settling rate 1/day 0.001~0.,100 0.010
[ Org—P settling rate 1/day 0.001~0.100 0.100
Table 3 Efficient model range and confidence interval(Donigian, 2000)
Evaluation Poor Fair Good Very Good
NSE (Flow) {0.6% 0.6~0.7% 0.7~0.8 20.8%
% difference (Water flow) - 15~25% 10~15% 10%
% difference (Nutrients) - 25~35% 15~25% {15%
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Table 4 Scenarios for securing the flow during the dry season

) Scenario o
Scenario Description
number

Scenario 1 | Adjusted evapotranspiration 95%

Thinning | Scenario 2 | Adjusted evapotranspiration 90%

Scenario 3 | Adjusted evapotranspiration 85%
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