/—J J. Korea Water Resour. Assoc. Vol. 54, No. 9 (2021), pp. 719-730 pISSN 1226-6280
@ doi: 10.3741/JKWRA.2021.54.9.719 eISSN 2287-6138

Development of water quality and aquatic ecosystem model for Andong lake
using SWAT-WET

Woo0, Soyoung? - Kim, Yongwon®* - Kim, Wonjin< - Kim, Sehoon? - Kim, Seongjoon®

Ph.D Candidate, Department of Civil, Environmental and Plant Engineering, Graduate School, Konkuk University, Seoul, Korea
®Integrated Ph.D. Student, Department of Civil, Environmental and Plant Engineering, Graduate School, Konkuk University, Seoul, Korea
‘Ph.D Candidate, Department of Civil, Environmental and Plant Engineering, Graduate School, Konkuk University, Seoul, Korea

YPh.D Candidate, Department of Civil, Environmental and Plant Engineering, Graduate School, Konkuk University, Seoul, Korea
Professor, Division of Civil and Environmental Engineering, College of Engineering, Konkuk University, Seoul, Korea

Paper number: 21-045
Received: 7 June 2021; Revised: 19 July 2021; Accepted: 19 July 2021

Abstract

The objective of this study is to develop the water quality and aquatic ecosystem model for Andong lake using SWAT-WET (Soil and Water
Assessment Tool-Water Ecosystem Tool) and to evaluate the applicability of WET. To quantify the pollutants load flowing into Andong lake,
a watershed model of SWAT was constructed for Andong Dam basin (1,584 km?). The calibration results for Dam inflow and water quality
loads (SS, T-N, T-P) were analyzed that average R* was more than 0.76, 0.69, 0.84, and 0.60 respectively. The calibrated SWAT results of
streamflow and nutrients concentration was used into WET input data. WET was calibrated and validated for water temperature, dissolved
oxygen, and water quality concentration (T-N, T-P) of Andong lake. The WET calibrated results was analyzed that PBIAS was +19%, —13%,
+4%, and +26.5% respectively and showed that it was simulated to a significant level compared with the observation data. The observed dry
weight (gDW/m?) of zoobenthos was less than 0.5, but the average value of simulation was analyzed to be 0.8, which is because the WET
model considers zoobenthos with a broader concept. Although accurate calibration is difficult due to the lack of observed data, SWAT-WET
can analyze the effects of environmental change in the upstream watershed on the lake based on long-term simulation based on watershed
model. Therefore, the results of this study can be used as basic data for managing the aquatic environment of Andong lake.
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Table 1. Statistics of SWAT results for WET input data (daily average inflow and nutrients concentration)
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Input Data Inflow (m®/sec) | Organic P (mg/L) PO, (mg/L) Organic N (mg/L) NOs (mg/L) NH, (mg/L)
max 850.61 0.4631 0.1518 4.630 5.649 0.777
median 5.7 0.0041 0.0037 1.261 0.521 0.289
min 0.53 0.0005 0.0005 0.104 0.006 0.014
Average 22.63 0.0063 0.0048 1.340 0.646 0.277
Standard deviation 55.08 0.0187 0.0067 0.779 0.519 0.116
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Table 2. Calibrated parameters for physical process and the abiotic process in water module of WET

Process Parameter Description Default Calibrated Value
) gl _light extinction e-folding depth of non-visible shortwave radiation 0.4 4.0
P I;Zzlecszl ul0_meteo wind speed in West-East direction @ 10 m 1.0 2.0
P v10_meteo wind speed in South-North direction @ 10 m 1.0 2.0
cExtSpPOM specific extinction factor for POM (m*/gDW) 0.15 1.2
cExtSpIM specific extinction inorganic matter (m*gDW) 0.05 0.05
kDMinPOMW decomposition constant of POM-DW at 20*C (1/d) 0.001 0.008
abiotic KNMinPOMW decomposition constant of POM-N at 20*C (1/d) 0.01 0.08
ﬁf?;::r kPMinPOMW decomposition constant of POM-P at 20*C (1/d) 0.01 0.003
kDMinDOMW mineralization constant of DOM-DW at 20*C (1/d) 0.03 0.03
KNMinDOMW mineralization constant of DOM-N at 20*C (1/d) 0.01 0.003
kPMinDOMW mineralization constant of DOM-P at 20*C (1/d) 0.01 0.08
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Fig. 6. Comparison of the observed and WET-simulated value for (a) water temperature, (b) dissolved oxygen, (c) total nitrogen concentration,
and (d) total phosphorus concentration during 2010 ~ 2019
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Table 3. Calibrated parameters for the zoobenthos module of WET
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Parameter Description Default Calibrated Value
cDCarrBent carrying capacity (gDW/m?) 10 10
cDBentMin minimum DW density (gDW/m?) 0.00001 1E-05

cDBentln external density (gDW/m?) 0.01 0.01
kMigrBent migration rate (1/d) 0.001 0.001
hDFoodBent half-saturation food concentration (g/m?) 200 100
kDAssBent maximum assimilation rate at 20*C (1/d) 0.1 0.1
fDAssBent C assimilation efficiency (-) 0.3 0.3
kDRespBent respiration rate at 20*C (1/d) 0.005 0.003
kMortBent mortality rate (1/d) 0.005 0.003

Zoobenthos dry weight
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Fig. 7. Comparison of the observed and WET-simulated value for (a) dry weight of zoobenthos at 2010, 2013, and 2016, (b) simulated results

for total depth during 2010 ~ 2019
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