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Abstract

In Korea, about two-thirds of the precipitation is concentrated in the summer season, so the problem of turbidity in the summer flood
season varies from year to year. Concentrated rainfall due to abnormal rainfall and extreme weather is on the rise. The inflow of turbidity
caused a sudden increase in turbidity in the water, causing a problem of turbidity in the dam reservoir. In particular, in Korea, where
rivers and dam reservoirs are used for most of the annual average water consumption, if turbidity problems are prolonged, social and
environmental problems such as agriculture, industry, and aquatic ecosystems in downstream areas will occur. In order to cope with such
turbidity prediction, research on turbidity modeling is being actively conducted. Flow rate, water temperature, and SS data are required
to model turbid water. To this end, the national measurement network measures turbidity by measuring SS in rivers and dam reservoirs,
but there is a limitation in that the data resolution is low due to insufficient facilities. However, there is an unmeasured period depending
on each dam and weather conditions. As a sensor for measuring turbidity, there are Optical Backscatter Sensor (OBS) and YSI, and a
sensor for measuring SS uses equipment such as Laser In-Situ Scattering and Transmissometry (LISST). However, in the case of such a
high-tech sensor, there is a limit due to the stability of the equipment. Therefore, there is an unmeasured period through analysis based
on the acquired flow rate, water temperature, SS, and turbidity data, so it is necessary to develop a relational expression to calculate the
SS used for the input data. In this study, the AEM3D model used in the Water Resources Corporation SURIAN system was used to improve
the accuracy of prediction of turbidity through the turbidity-SS relationship developed based on the measurement data near the dam outlet.
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Fig. 1. Location of the studly site and monitoring stations (Imha reservoir)
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(Table 1).
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Table 1. Hydrodynamic equations in AEM3D
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Table 2. Imha Dam water temperature correction parameters

Keyword Description (unit) This study
SEDIMENT_ REFLECTIVITY light reflectance in sediment (-) 0.9
SURF_HEAT_ TRANSF COEFF light absorption rate between atmosphere and water surface (-) 0.0013
MEAN_ALBEDO mean albedo of the water (-) 0.08
MIXING_COEFF_ CN wind stirring coeffient (-) 1.33
MIXING COEFF_CC convective coeffient (-) 0.2
DEFAULT_PAR_EXTINCTION light extinction coeffcient for PAR (/m) 0.4
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(@) YSI-EXO Specification

Available Tl-em perature, Electric Con d!.l(fllll’lt\r,

Sensors Dissolved Oxygen, pH, Turbidity,
Chlorophyll-a, BGA, PC
Operating Temperature -5 to 50°C
Environment Depth: Oto 250 m

Length 71.10 cm

Diameter 7.62cm
Weight 3.60 kg

Measurement frequency 1s
Depth Rating 600 m
Range (Sediment Size) 1.0-500um
Range (Concentration) 0.5-700 mg/| |particle-size
dependent)
Length 63.9 cm
Diameter 10.03cm
Weight S54kg

(b) LISST-200X Specification

(c) Boat utilization instrumentation

Fig. 4. Equipment specifications and measurement methods
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Table 3. Imha Dam water temperature correction parameters

Case 1 Case 2
Parameter
SS1 SS2 SS3 SS1 SS2 SS3
Diameter (um) 1 5 10 1 5 10
Density (kg/m®) 2650 2650 2650 2650 2650 2650
Partition (%) 30 50 20 20 60 20
Settling velocity (m/s) 7.46 x 10°° 3.68 x 107 1.69 x 10°® 7.46 x 10 3.68 x 107 1.69 x 10°
Light attenuation coefficient 0.07 0.05 0.05 0.07 0.05 0.05
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Fig. 6. 2020 Imha Dam observation and simulation reservoir water level comparison
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