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(Deep Learning—Based Prediction of Mortality in Olive Flounder (Paralichthys olivaceus)
Aquaculture Using Water Quality Data)
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Abstract

In Korea's aquaculture industry, fish farming plays a key role in ensuring a stable supply of aquatic products. However,
environmental changes such as rising sea temperatures and water quality deterioration have led to frequent mass
mortality events, reducing productivity and profitability. Olive flounder, the most widely farmed species in Korea, is highly
sensitive to temperature and water quality changes, making it vulnerable to large-scale mortality during summer.
Although vision-based prediction technologies have been introduced to mitigate such damage, they are limited to
post-disease detection and constrained by equipment requirements and environmental factors. This study applied
time-series deep learning models (LSTM, GRU, TCN) using water quality data—temperature, dissolved oxygen, pH, and
nitrite nitrogen—to predict mortality. The models were trained using a 7-day input/output structure and evaluated with
RMSE, MmRMSE, R?, and adjusted R% The TCN model achieved the best performance (RMSE 35.868, MmRMSE 0.106,
R? 0.753, adi-R? 0.750), effectively capturing trends during high-mortality periods.

M keywords : Olive flounder ; Smart aquaculture ; Deep learning ; Mortality prediction ; Water quality data
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