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ABSTRACT: The purpose of this study is to analyze the reflectance of bed materials according to changes in the water level
using a drone-based hyperspectral sensor. For this purpose, we took hyperspectral images of bed materials such as soil,
gravel, cobble, reed, and vegetation to compare and analyze the spectral data of each material. To adjust the water level, we
constructed an experimental channel to control the discharge and installed the bed materials within the channel. In this
study, we configured 3 cases according to the water level (0.0 m, 0.3 m, 0.6 m). After the imaging process, we used the mean
value of 10 points for each bed material as analytical data. According to the analysis, each material showed a similar
reflectance by wavelength and the intrinsic reflectance characteristics of each material were shown in the visible and
near-infrared region. Also, the deeper the water level, the lower the peak reflectance in the visible and near-infrared region,
and the rate of decrease differed depending on the bed material. We expect the intrinsic properties of these bed materials to
be used as basic research data to evaluate river environments in the future.
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Fig. 1. Results on the hyperspectral imagery (a) CASE 1 (b) CASE 2 (c) CASE 3.
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Fig. 2. Graph on the reflectance and wavelength of bed
materials (CASE 1).
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Table 1. Peak reflectance and wavelength on CASE 1
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Fig. 3. Graph on the reflectance and wavelength of bed
materials (CASE 2).
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Fig. 4. Graph on the reflectance and wavelength of bed
materials (CASE 3).
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Table 4. Decreasing rate of the peak reflectance
) Soil Gravel Cobble Reed Water
Region | CASE (%) (%) (%) (%) Pennywort (%)
1 100.00 100.00 100.00 100.00 100.00
Visible 2 31.17 47.08 19.96 38.81 27.11
3 18.61 23.35 13.65 13.57 9.64
1 100.00 100.00 100.00 100.00 100.00
Near infrared 2 36.81 28.14 36.73 36.39 29.29
3 34.20 25.50 36.03 33.77 30.16
100 100
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Fig. 5. Decreasing rate of the peak reflectance on the
visible region.
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