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An Analysis of Spectral Characteristic Information on the Water
Level Changes and Bed Materials
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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.

KEYWORDS: Bed material, Hyperspectral sensor, Reflectance, Visible region, Water level

= C2 7] Y NN BE5101 SIS0 Tt SRR 2REE X0/S 2AGHE 20| X0/t
KITHRE & KR SHE 2l AWS (YOR SI%0n 57H SRIIZON Cit 228 SNSINS AUGH 2 Kiz0| 2YNEs
LA TH53t MEARE HEBIL A2 U SITIRE HABIRICL 49| 2212

=
m, 0.3 m, 0.6 mO|o§ ~2{0f| W2} CASEE T-25IUt SEEE = 2t stz 107 ZRIES Brtl gl 24 A==
2

(@) E ol
El
AT
1%
Q'M
29
il
4>

S fo
rx
fou
A
10
gg
40 1
0
F
1l

*Corresponding author: kjtt98@naver.com, ORCID 0000-0003-0865-479X

(© Korean Society of Ecology and Infrastructure Engineering. All rights reserved.
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/),
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

243



244 J. Kang et al. / Ecology and Resilient Infrastructure (2019) 6(4): 243-249

1.ME
EERNUEREREOE ELEL BUDEE
AL Remote Sensing) 7]#o] T} 2457 9lck &
31 ST T A 018 7140] FH 91 A e
A8 T 2ol A5 ek 2Lt sHEE Y
7HE QIR SR B S, AR Y R
52 WefR 5 Bajo] Sylofof st Huol
olehe BAlolek 53k 910l AL e el 4

F7FAES 1 m W7 SRAAI ] AF&
J—OH“E A7 7 =] QL o, T 94 (multi-
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A ol tieh 854 RS sk tlol= 't

AV SIS ek & ol S 7ol 223
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= 5= W= Al Estete] ez Aut Al
w02 B AT X Thofeh A8 ER o) ¥l 714
gl 4= Qlth (Asner et al. 2003, Gao et al. 2004). 0] =2 Q1
3 2710l ZAG Ol 52802 Bo] Fglen]
200095 o] 401t 54 Ae] el 75
S 2Z 02 7} 4= 11 Qx| ek sk ] 2 Sy
AL EAS, O3t 1 o} 2] HES|Ch(Park et al. 2014,
Stratoulias et al. 2015).

o = 52 AL o 2517] Sla) 25 o
A9} 212 524] Blo] e} o] A H-4o] that 917
Y= Q) o ZHST oJALO] T Fro] 27152 A

2 Vet (Kang et al. 2019). E3F
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2018, Lee etal. 2018). Han et al. (2003)-2 2553 o AF
2 0 §:3}o] W= 224 Qoh 1, HRAA] o
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©10] 412 AP T Q1712 4 9IeH (Yu et al. 2008).
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of| A 2554 GAF Al A (hyperspectral imaging sensor)
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Afells B AN Eek gA] otk ey A2
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gk CEESR R T
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WA 3150] sl BA 27, 4,
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(Smith et al. 2002, Herold et al. 2004, Goetz 2009,
Kokaly et al. 2009, Pignatti et al. 2009, Long et al.

2019, Myers et al. 2019).
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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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Table 2. Peak reflectance and wavelength on CASE 2
Bed materials
C Soil Gravel Cobble Reed Water pennywort
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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
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Region CASE Soil Gravel Cobble Reed Water
g (%) (%) (%) (%) Pennywort (%)
1 100.00 100.00 100.00 100.00 100.00
Visible 2 3117 47.08 19.96 38.81 2711
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
——Soil —a—Gravel ——Soil —&—Gravel
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oy 75 —¥— Water pennywort — 75 —»¥—Water Pennywort
g )
2 2
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[ o]
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CASE CASE

Fig. 5. Decreasing rate of the peak reflectance on the
visible region.
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Fig. 6. Decreasing rate of the peak reflectance on the
near infrared region.
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