ol 2etA - ol xIste| x|
orean Soc. Mar. Environ. Energy

J. K
Vol. 26, No. 1, 81-88, February 2023

Original Article |

LSTM- Autoencode o]-§

"m Check for updates

https://doi.org/10.7846/JKOSMEE.2023.26.1.81
ISSN 2288-0089(Print) / ISSN 2288-081X(Online)

AHANTA BT AT
HRBHATH BRI AT

Prediction and Early Warning of Jellyfish Bloom in Busan Coastal
Region based on LSTM-Autuencoder

Jewan Ryu' and Taeyun Kim*'

!Invited Research Fellow, Environmental Assessment Group, Korea Environment Institute, Sejong 30147, Korea
’Chief Research Fellow, Environmental Assessment Group, Korea Environment Institute, Sejong 30147, Korea

1%
ﬂ_l 7] tﬂ§].g]_ ;@]_ﬁioi olo
:LHMI g o2 Fsl|E s
2F 39 slighe] o 2o
] o] 25¢ %8} LSTM-AE
153 nhzl LSTM-AE BEle 7] ZARE 9|35t
74692] A== BTt A|AE LSTM-AE &
o] % =FEAlsl ] o] g Ao E

ol £120] Ho} &}

9]
el

LA
A
pu

N rle 4
—(11
:[o

T

o

o

Jo W
R
i o

o o] A4 0% Fhekar k. 5
A A B4 2] Al 98

x]~ 0.7869 275151 Wl 0.6162°] 7
A5 FEsto] sluke] v s 25 oAl AA7Fs g Slo]

215k 3] A7kel 7]o13

oF
SIS SPAL e A
do] tiFEGiTh i A
EF%P AAD dlolelE sl daks S sl

ekl ake o] dig S Al el | skanat ekl
g, 1

=

Aule a1l
2 =

2= o
T%]\E

2O 7|thet.

Abstract — Recently, the climate change and environmental pollution in ocean have been resulted in jellyfish
blooms. In particular, the Nemopilema nomurai is indicated as one of major jellyfish species to have damage by its
bloom in South Korea so that it requires the appropriate response and early warning. This study collected various
time series data in Busan coastal region such as seawater temperature and current speed which affect jellyfish
blooms. Our LSTM-AE model learned collected time series data after appropriate preprocessing and succeeded to
pre-detected blooms of Nemopilema nomurai two weeks before. The reconstruction error for early warning was
suggested as 0.7869 and our LSTM-AE model showed 0.6162 of both precision and recall, and 0.7469 of accu-
racy with given reconstruction error. The LSTM-AE model succeeded to detect jellyfish blooms and it is expected
to contribute damage reduction in the future.
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Fig. 2. Graph representation of collected data.
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Fig. 3. Jellyfish appearance binarized by a threshold to indicate jellyfish bloom.
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Table 1. Experimental setup and hyperparameters for LSTM-AE
model

Appearance threshold equal or more than 20%

Early warning steps 14 days
Window size 7 days
Hidden neurons 4 for both encoder and decoder
Activation function Relu
Dropout 0.2
Loss function Mean absolute error
Optimizer Adam
Batch size 2
Epoch 1000 (early stopping)
Learning rate 0.0001
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