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Abstract

Due to river maintenance projects such as the creation of hydrophilic areas around rivers and the Four Rivers Project, the flow characteristics
of rivers are continuously changing, and the risk of water quality accidents due to the inflow of various pollutants is increasing. In the
event of a water quality accident, it is necessary to minimize the effect on the downstream side by predicting the concentration and arrival
time of pollutants in consideration of the flow characteristics of the river. In order to track the behavior of these pollutants, it is necessary
to calculate the diffusion coefficient and dispersion coefficient for each section of the river. Among them, the dispersion coefficient is
used to analyze the diffusion range of soluble pollutants. Existing experimental research cases for tracking the behavior of pollutants
require a lot of manpower and cost, and it is difficult to obtain spatially high-resolution data due to limited equipment operation. Recently,
research on tracking contaminants using RGB drones has been conducted, but RGB images also have a limitation in that spectral
information is limitedly collected. In this study, to supplement the limitations of existing studies, a hyperspectral sensor was mounted on
aremote sensing platform using a drone to collect temporally and spatially higher-resolution data than conventional contact measurement.
Using the collected spatio-temporal hyperspectral images, the tracer concentration was calculated and the transverse dispersion coefficient
was derived. It is expected that by overcoming the limitations of the drone platform through future research and upgrading the dispersion
coefficient calculation technology, it will be possible to detect various pollutants leaking into the water system, and to detect changes
in various water quality items and river factors.
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Fig. 2. Spatio—temporal hyperspectral image

A2 8 a7} gl] whzel 7|5k gt 4 Ere) ol
o aale) a5 A o) SelRiEE s 919

0] AL, 4 A= AR 993 = 9] Rhodamine WT+=
AZ, ~TE ok sk del Taﬂ?& o] FHEEE 7

Fig. 1(c)ﬂ HHH 9& %03 H A 2233 32 Fig 2(a)
o] efo] 2E-H tlo|EFHE AR} ¥ o 2= 3}
0] 682 S~ djol] Zrod ] w], i g-AllA
st ARk AREA 0 2 21120 lineo] HGF W,
H33-a) A = = 150 band 2 400~1,000 nm -7+l A4 2F4 nm

S
&

N

2,
m&& 2
)

ol

)

A 02 1507 spge] A B 7L 5T ol 251
J/3-&RGBY 2] FEl = EEA DI Fig 20)°1™, AT
o] B8 w2 FHA}e) w i HElE Bele 4= glr) 2R

[oF

3RS At 81 9] 81 A S 2 4= 9= 120m T5%0]
Fosiolon, =Eh|s)o] 7Fsgh ek 101 st

>

e 3
HIAHE] = (radiance) . 4] % Q~tﬂ 13 TR EER
B slirofof gk i el = i g AR T 54
Ae) 535 wkgshs H A aFglE 2] f1s) H A W= e

Fig. 3. Extracting the intensity of light in a specific wavelength from
a specific pixel

A 7] (Optimal Band Ratio Analysis, OBRA)S 4-8-3}%1
THYou, 2018). Fig. 3-& k5|0l 2 3-3koda}o 2 HE] 93
Flo] EAeh= 1Al el £-45de FEs= e =4
slat Ao ® BPEAL Eq (1)2} o] F7HA] ul=o] Hle]
Al71e] HIE o] 8ah= M=H] 22 Eq. Q)9 22 Al Hl=
o7t i Aol M= Eq. ()] En] S &-8-8te] 54
28] 3532 At 71, 1= 54 9ol
A1 8] Hleo] A7) o]t

A

Band Ratio =

Band Ind i
an nea:—I()\l)JrI)\Z

—~
N2
—~
\S)
~

BN
2
=)
[
= of
2
N
L
o
P
S
\c)
2
S~
>,
o
-
o,
ol
Voo
()
__)&l
=
0%

i
3!
rl
o
o
o,

ofs &1

e

R &

S

[

ol

A

o,

o

2

lo

2

=

)

=

[

jus)

it

24

9>J

N/
mlm r_E ﬂJIO
o

W jo

o

N

°1>i L:[H‘ ~ “)’

g o F o

fo A% 1y

ox H O N |

o gl e 2yl

S0 o o B
PO ﬁ ol
to wu © X >

r
4

=
o
i
i
o
e
Joy
i)



Y. Gwon et al. / Journal of Korea Water Resources Association 55(8) 623-634

Step 1. Extract spectral characteristics Step 2.
] Calculate band ratio
M -Wavelength 1: A 1 M A BandRatio(x)  Observation(Y)
A (PO R (P MAMILK | o)
Step4. IS 12,M) 12,9 12,M)112,25) o2
E i correlzzgi map -E9.¥=10377(cex) ~ 5.179 - 0 B BN o
% % 14.M) 1429 I4MIaN  OE)
E
§ 4 n3M  In3h) 1n-3, M) /T3, Ao) Ofn-3)
n2M  In2h) 1n-2, M) /T4, Ao) 0fn-2)
IntA) Int M) In-1,M) 01, Ag) ofn-1)
0 1in, M) 1, Ag) 1in, M) /1tn, A} Ofn)
Wavelength 2 (nm) |

Step 3. Regression analysis of observation and band ratio

Fig. 4. Building correlation map of optimal band ratio analysis
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Table 1. Surveyed hydraulic data in each section

Depth(m)

Section 1 Section 2 | Section 3 | Section 4
W (m) 22.4 19.1 11.8 21.7
H (m) 0.20 041 0.37 0.42
U (m/s) 0.40 0.24 0.39 0.24
Q (m%fs) 236 227 1.87 2.18
A (m?) 458 7.75 4.37 9.11
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