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Fig.1 Location of marine stations
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Tab.1 STD of daily mean sea surface temperature and the RMSE and MAE of 24 h and 48 h persistence forecasts at each

marine station (unit:°C)
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D S7. YDO1 YD02 YDO03 YDO04 YDO05 YDO06
STD 3.86 452 4.64 4.61 4.14 432 4.48
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RMSE (24 h) 0.28 0.49 0.63 0.73 0.51 0.56 0.41
MAE (48 h) 0.37 0.58 0.78 0.84 0.58 0.67 0.53
RMSE (48 h) 0.48 0.78 1.00 1.09 0.79 0.88 0.68
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Tab.2 Correlation coefficients of each meteorological factor with daily mean sea surface temperature and its 7-day high pass

filtered value and 24 h variation
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Fig.2 Plots of meteorological factors correlated with daily mean sea surface temperature of marine stations in 2017
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Fig.3 Plots of meteorological factors correlated with 24 h variation of sea surface temperature of marine stations in 2017
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Fig.4 Comparison of forecast results from two sets of neural networks and daily mean sea surface temperature of marine stations
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Tab.3 RMSE and MAE of forecast results from two sets of neural networks(unit: °C)

i AR
Hikd WRAESHL
SZ YDO1 YDO02 YDO03 YDO04 YDO05 YDO06
SSTH RMSE 0.30 0.42 0.48 0.54 0.55 0.54 0.44
MAE 0.24 0.30 0.36 0.40 0.40 0.40 0.33
deltSST 2 RMSE 0.21 0.42 0.44 0.55 0.39 0.50 0.42
MAE 0.15 0.29 0.31 0.40 0.27 0.36 0.30
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Fig.5 Comparison between prediction and measurement of some samples of marine stations
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Sea temperature forecasting based on LSTM neural network along the
coast of eastern Guangdong

LIN Xiaogang', WANG Zhaoyi?, LI Jingshi?, PANG Yunxi‘, LUO Rongzhen', YAN Tong®
(1. Shanwei Marine Environmental Monitoring Center, State Oceanic Administrator, Shanwei 516600, China; 2. National Marine Environmental
Forecasting Center, Beijing 100086, China; 3. State Key Laboratory of Tropical Oceanography (South China Sea Institute of Oceanology, Chinese
Academy of Science), Guangzhou 510301, China)

Abstract: The sea temperature observation data of marine stations along the coast of eastern Guangdong and
meteorological forecast data of a regional atmospheric model is analyzed, selected and trained based on the Long
Short-Term Memory neural network, and an efficient 24-hour nearshore sea temperature forecasting method
along the coast of eastern Guangdong is established in this paper. Compared with observation, the root mean
square error and the mean absolute error of 24-hour sea temperature forecast in the coastal waters along eastern
Guangdong are 0.45 °C and 0.33 °C, respectively, and the error is even smaller in the Pearl River Estuary. Further
analysis shows that the correlation between meteorological factors and the variation of sea temperature is more
significant than that with the sea temperature after high pass filtering. Therefore, more accurate and stable
forecasting results could be achieved when the sea temperature variation is forecasted and superimposed with its
initial value thereafter.

Key words:neural network; Long Short-Term Memory; coast of eastern Guangdong; sea temperature forecasting





