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Design of Monitoring System for Floating Golden Algae Using GOCI-II :
Focusing on the Yellow Sea
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Abstract Floating targets such as green and golden algae and marine debris are essential for monitoring
materials directly related to our lives, such as marine navigation safety and environmental pollution. Golden
algae mainly flowed into Jeju Island and Southwestern coastal waters in Korea from January to June every
year, causing various problems such as marine aquaculture facilities, damage to marine landscapes, and failure
of ship engines. The Ministry of Maritime Affairs and Fisheries carries out missions to minimize damage
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through an emergency response system composed of the National Maritime Survey Service, the Korea Coast

Guard, the National Institute of Fisheries Science, and local governments. However, in the case of optical

sensors, missing regions occur in the image depending on weather conditions. Additionally, when clouds exist

for a long time around the sea area where located the golden algae, difficulties arise in monitoring the

movement path approaching the coastal waters of Korea. In this study, a system was designed to identify the

distribution status of the golden algae and predict its migration path using GOCI-II images and ocean current

and wind prediction models. For the initial conditions of the current status and movement route prediction

model of the golden algae, the hourly distribution data produced by the National Ocean Satellite Center of the

Korea Hydrographic and Oceanographic Agency was used, and the flow field and wind prediction data of the

same institution were used as an external force. Afterward, the DBSCAN algorithm was used to quantitatively

evaluate the spatial consistency of the golden algae detected in the GOCI-II image and the movement

prediction result, and the flow velocity(C) and wind speed(W) augmentation coefficient applied to the

movement prediction with the highest accuracy were defined(C=0.820, W=0.011). The qualitative comparison

was performed with the movement path of the floating buoy connected to the golden algae, and the position

deviation tended to increase as the prediction time increased. However, the movement direction and tendency
were very similar. Using the results of this study, a plan for utilizing the spatial criteria of the operation time

of the response system for the golden algae approaching the coast of Shinan-gun, Korea, was proposed, which

is expected to be usefully used in establishing a response plan for the floating golden algae in the future.
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Figure 1. Map of study area and observation area of
GOCI-1I for each slot. Dot-lines represent the
outline of each slot of GOCI-II image. Red,
green and blue lines indicate the trajectories

Table 1.

of drift buoys, respectively

Sargassum detection results that used in this
study. A total of 10 images and 46,095
detected sargassum particles were used.

Obs. time (UTC) detected pixel number
2021. 04. 17. 02:00 3,579
2021. 04. 18. 02:00 1,374
2021. 04. 19. 02:00 3,978
2022. 03. 29. 02:00 1,571
2022. 04. 03. 02:00 715
2022. 04. 17. 02:00 5,636
2022. 04. 19. 02:00 8,452
2022. 04. 20. 02:00 6,188
2022. 05. 03. 02:00 12,194
2022. 05. 04. 02:00 2,408
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Figure 2. Sargassum detection data used to predict sargassum movement path (2021. 4. 17. ~ 2022.
5. 4.). Red circles in each detection result indicate the virtual particles of sargassum



40°N[

) &
(- AN
S
eSOk - eed
N

ve

36°N

32°N

Latitude

28°N

oy L7
24°N

LRSI | S v
......nv,-nn‘\ﬂ,,,‘.._

124°E 128°E 132°E

Longitude

53

77

KRNV

i
KA RN A

=
:
:
122 7
A
¥, %

)
< rEK

A4adaaqaqqttqettTppy

A444444aqa4dqadany

350N ittt sstisinassy

Latitude

§ Taaaanay
Soptasasnalsiinaanay
N axxana

S e

E2%%,

Y e

e 1

20" 40

0

126°E 127°E

Longitude

Figure 3. Total area of numerical models and example of sea-water current from ROMS model of the Korea

Hydrographic and Oceanographic Agency. The black arrows represent the sea surface current vector. The

red box shows the surface current data around the south-west coastal water of the Korea Peninsula

2.3 ol g5 oY gl efaskA| et 2El

H, E o5 e Weather Research and
Forecast(WRF) 7|4+e] =x|R ot} 7 Ko 2%}
FL 9% 22.0°N~41.0°N, A% 117.4°E~136.9°EZ
ot FHGEE T4 B B 3 BT
3km ©|tHFig. 3).

HAS] g &5 AF =S % olFdE 2
H2EE g 5¢ oY 1H4 8 2+ AunE Ho=
sto] o] FeS JEAmet AY YL HFrt An
ARSI oH, F 849 o] FdS KLY HAE HolH
A& T4 3HFH(Table 2). Case 12 2021 49 174
o] AR E o83l 244X <1 4 1899 Ao}
FA9 AL, Case 28 2021 4€¥ 1799
T2 o3 48417 32 49 199 Yo majut

)
e
ke
o
2
e

ol

I E g =3}k Case 45 2022\ 3€¥ 29¥9) A8 E
o] 2
3} TE Case 55 20224 49 179 A2 o] &3] 48

W49 17 A=E o]&3] 72413 321 2022 4€
2049 BEE o351 0, Case 72 20221 49 19
Aol ARE o] &3l 2443 $91 2022 4 209 9]
BIE 5359tk vl U O Z Case 82 20224 5Y
3¢9 ARE o] &3l 24A17F $21 2022% 59 44
BEE oS3

Table 2. Initial and validation time of movement
prediction model for each case. The validation
time means the GOCI-II image acquisition

time.
Cases initial time (UTC) |validation time (UTC)
Case 1 2021. 04. 17. 02:00 | 2021. 04. 18. 02:00
Case 2 2021. 04. 17. 02:00 | 2021. 04. 19. 02:00
Case 3 2021. 04. 18. 02:00 | 2021. 04. 19. 02:00
Case 4 2022. 03. 29. 02:00 | 2022. 04. 03. 02:00
Case 5 2022. 04. 17. 02:00 | 2022. 04. 19. 02:00
Case 6 2022. 04. 17. 02:00 | 2022. 04. 20. 02:00
Case 7 2022. 04. 19. 02:00 | 2022. 04. 20. 02:00
Case 8 2022. 05. 03. 02:00 | 2022. 05. 04. 02:00
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Table 3. Confusion matrix for quantitative evaluation
between predicted and observed sargassum

data.
Observation
YES NO
True Positive False
YE
. S (TP) Positive(FP)
Prediction

NO False True

Negative(FN) | Negative(TN)
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Figure 6. Attachment example between sargassum and
drifters. The top picture shows connecting the
sargassum to the buoy, and the bottom image
indicates the linked sample floating in the
ocean
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Figure 7. Performance indicator according to C and W.
(a) 8 tests averaged ACC, (b) 8 tests averaged
LSSIL, (c) 8 tests averaged Fl-score. The x-
and y-axes represent the wind field and
current field coefficients, respectively

Table 4. Overview of drifter buoy including deployment, data receive start and end time and logged GPS time.

Buoy No. Deployment time Data reception start time | Data reception end time | Counts of position data
1 2022.05.16. 09:19 2022.05.20. 12:10 2022.06.20. 23:34 1,203
3 2022.05.31. 16:40 2022.05.31. 17:01 2022.06.08. 11:49 220
2 2022.05.31. 13:29 2022.05.31. 17:57 2022.06.20. 23:46 625
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