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ABSTRACT

o] M2 AL A LU QNG F 0 BA T SR, A 2] 2ol o T Eele] Aol 5, ioF ALt 2l
Sl WA $IP02 FAtT Ik, ufeb A, G 0 sheol o] 152 o 2-2 siof 8 mulE ) I phele] S8t
2 AL S5 B 7N G 42 oS Al2EO] A7 RS S A ARAA R QIFt 152 50 A BOE A4
7] SI51 LSTM 2 @& 7Jarshdck. 202361 o] 5] ghobiz. 152 of 2 4| 2glo] 152 of 2 Zufot LSTM 28] 232
7140 2 G o] S8 o, o) o] o) e ol H o] 1AL el S A BRI B A7 A - LSTM =
o] Al % BEAA 20| ot A|7]o] -2 o A% TSI A0 Lhehit oo, 8 AFo] A|2}E]7] ot
SR Al7|of 12 Aol 1A G317} Blalgick. ol LSTM W dlo] 30| ZHshsl Sl A 47 +447= 2le] 2
SH= 152 50 TR o2 AT 4 Gl THs S el B oot md o] o5 A Aol gt male] i) At
71t QB mle] g4 ShrhE 202 7|ehi,

The ocean heatwave is emerging as a major issue due to global warming, posing a direct threat to marine ecosystems and humanity
through decreased food resources and reduced carbon absorption capacity of the oceans. Consequently, the prediction of ocean
heatwaves in the vicinity of the Korean Peninsula is becoming increasingly important for marine environmental monitoring and
management. In this study, an LSTM model was developed to improve the underestimated prediction of ocean heatwaves caused by
the coarse vertical grid system of the Korean Peninsula Ocean Prediction System. Based on the results of ocean heatwave predictions
for the Korean Peninsula conducted in 2023, as well as those generated by the LSTM model, the performance of heatwave predictions
in the East Sea, Yellow Sea, and South Sea areas surrounding the Korean Peninsula was evaluated. The LSTM model developed in this
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study significantly improved the prediction performance of sea surface temperatures during periods of temperature increase in all three
regions. However, its effectiveness in improving prediction performance during periods of temperature decrease or before temperature rise
initiation was limited. This demonstrates the potential of the LSTM model to address the underestimated prediction of ocean heatwaves
caused by the coarse vertical grid system during periods of enhanced stratification. It is anticipated that the utility of data-driven artificial
intelligence models will expand in the future to improve the prediction performance of dynamical models or even replace them.
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Fig. 1. Schematic diagram of Korea Marine Heatwave Prediction System operation (KIOST, 2024).
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Fig. 2. Observed SST of OSTIA on August 24, 2023, and Study area in the East Sea (ES, 128.5-132°E, 35-38.5°N), Yellow Sea (YS,
124-126.2°E, 34-37°N) and South Sea (SS, 126.5-128.5°E, 33-34.5°N).
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Fig. 3. SST changes in OSTIA observations compared to predictions made by the Korea Marine Heatwave Prediction System
are analyzed relative to the observed SST on the first day of each prediction periods in the ES (a), YS (b), and SS (c) regions. The
red (blue) line represents the observed SST (predicted SST), with thicker lines indicating the averages.
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Hth(Tan er al., 2022).
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Fig. 4. (a) Temperature profile by grid and (b) difference between SST and mean temperature at 0-5 m depth in East Sea
(128.5-132.0°E, 35.0-38.5°N) using GLORYS reanalysis data for 2021. At depths of 0-5 m, there are five grids, and the difference
is the value by subtracting the mean temperature from the SST.
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Fig. 6. Architecture of training data (a) and its application in this study (b).
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Fig. 7. Architecture of LSTM training (a) and prediction (b) process.
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Fig. 8. Observed sea surface temperature (SST) from OSTIA is depicted in light red bar, and while biases of predicted SST by
KMHPS and Machine Learning Model are shown in orange and blue, respectively, in the ES region. The light red bar
corresponds to the left y-axis, while the blue and orange lines correspond to the right y-axis.
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Fig. 9. Observed sea surface temperature (SST) from OSTIA is depicted in light red bar, and while biases of predicted SST by
KMHPS and Machine Learning Model are shown in orange and blue, respectively, in the YS region. The light red bar
corresponds to the left y-axis, while the blue and orange lines correspond to the right y-axis.
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Fig. 10. Observed sea surface temperature (SST) from OSTIA is depicted in light red bar, and while biases of predicted SST by
KMHPS and Machine Learning Model are shown in orange and blue, respectively, in the SS region. The light red bar
corresponds to the left y-axis, while the blue and orange lines correspond to the right y-axis.
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