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Abstract

Rainfall characteristics in Korea are concentrated during the summer flood season. In particular, when a large amount of turbid water flows into the
dam due to the increasing trend of concentrated rainfall due to abnormal rainfall and abnormal weather conditions, prolonged turbid water
phenomenon occurs due to the overturning phenomenon. Much research is being conducted on turbid water prediction to solve these problems. To
predict turbid water, turbid water data from the upstream inflow is required, but spatial and temporal data resolution is currently insufficient. To
improve temporal resolution, the development of the Turbidity-SS conversion equation is necessary, and to improve spatial resolution, multi-item
water quality measurement instrument (YSI), Laser In-Situ Scattering and Transmissometry (LISST), and hyperspectral sensors are needed.
Sensor-based measurement can improve the spatial resolution of turbid water by measuring line and surface unit data. In addition, in the case of
LISST-200X, it is possible to collect data on particle size, etc., so it can be used in the Turbidity-SS conversion equation for fraction (Clay: Silt:
Sand). In addition, among recent remote sensing methods, the spatial distribution of turbid water can be presented when using UAVs with higher
spatial and temporal resolutions than other payloads and hyperspectral sensors with high spectral and radiometric resolutions. Therefore, in this
study, the Turbidity-SS conversion equation was calculated according to the fraction through laboratory analysis using LISST-200X and YSI-EXO,
and sensor-based field measurements including UAV (Matrice 600) and hyperspectral sensor (microHSI 410 SHARK) were used. Through this, the
spatial distribution of turbidity and suspended sediment concentration, and the turbidity calculated using the Turbidity-SS conversion equation
based on the measured suspended sediment concentration, was presented. Through this, we attempted to review the applicability of the Turbidity-SS
conversion equation and understand the current status of turbid water occurrence.

Keywords: Turbid water, Suspended sediment, Turbidity, Turbidity-SS conversion equation, Laser In-Situ Scattering and Transmissometry,
Hyperspectral sensor
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Table 1. Sample production by fraction

Case Proportion (Clay : Silt : Sand)

1 0.03:0.69:0.28

0.04:0.82:0.14

0.06:0.76 : 0.18

0.1:0.72:0.18

2
3
4 0.08:0.79:0.13
5
6

0.13:0.71: 0.16
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(a) Turbidity, SS measurement

(b) LISST small chamber

Fig. 1. LISST-200X, YSI-EXO measurement to Estimate Turbidity-SS relationship
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Fig. 4. Data acquisition schematic diagram

(a) UAV-mounted hyperspectral sensor operation

(b) LISST-200X equipment operation

Fig. 5. Building monitoring equipment
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fig. 7. Comparison of scatter plot trends by particle size (Clay, Silt, Sand)
Table 2. laboratory analysis results
Case Fraction (Clay : Silt : Sand) Regression Equation R?
1 0.03:0.69:0.28 y=0.24x-4.60 0.98
2 0.04:0.82:0.14 y=0.22x+11.74 0.98
3 0.06:0.76 : 0.18 y=0.25x+16.82 0.97
4 0.08:0.79:0.13 y=0.24x+14.82 0.97
5 0.1:0.72:0.18 y=0.34x+2.69 0.99
6 0.13:0.71:0.16 y=0.34x+7.06 0.95
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Fig. 9. Acquired image registration and preprocessing results

1.0
I 0.8
0.6
0.4

0.2

0.0

(a) SSC OBRA (b) Turbidity (Obs) OBRA (c) Turbidity (Estimated) OBRA
(Optimal band ratio analysis) (Optimal band ratio analysis) (Optimal band ratio analysis)

Fig. 10. OBRA correlation map results



926

J. Kim et al. / Journal of Korea Water Resources Association 56(12) 919-928

Table 3. Turbid water measurement OBRA results 3. ?Ei %
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(a) SSC mapping

(blue x verification point)

Table 4. OBRA result

(b) Turbidity (Obs) mapping
(blue x verification point)
(Red x: comparison point)

(c) Estimated turbidity mapping
(blue x verification point)
(Red x: comparison point)

Fig. 11. Hyperspectral image-based mapping for turbidity

Comparison point Measured turbidity Estimated turbidity from OBRA Relative error
1 21.1 10.2 52%
2 23.0 21.4 7%
3 26.8 23.5 9%
4 25.4 25.8 2%
5 253 20.0 21%
6 20.3 12.7 37%
7 22.3 23.0 3%
8 23.6 24.0 2%
9 243 26.0 7%
10 23.5 21.0 11%
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