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Fig. 2 LSTM neural network training, prediction flow chart
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Fig. 3 Warm pool training results (a-b), training loss (c-d), testing results (e-f) and model test sets predict results (g-h)
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Fig. 4 Changes of warm pool area 1981-2028 (a), warm pool area prediction for the next 120 months (b), changes of
warm pool area 1981—2028 (6 months low pass filtering) (c), and warm pool area prediction for the next 120 months (6

months low pass filtering) (d)
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Fig. 10 Changes of the warm pool centroid longitude during 1981—2028 (a) and the warm pool centroid longitude
prediction for the next 120 months (b)
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Fig. 11 MEI index and low frequency variation prediction based on the warm pool centroid longitude during 1981—

2028 (a), and low frequency variation prediction based on the warm pool centroid longitude for the next 120 months (b)
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Trend prediction of Western Pacific warm pool based on

the long short-term memory neural networks
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Abstract: The Western Pacific Warm Pool is the sea area defined by the isotherm of sea surface
temperature above 28 ‘C in the west of tropical Pacific Ocean, which is an important component of a
large-scale phenomenon, El Nifb-Southern Oscillation (ENSO), between the ocean and the atmosphere in
the tropical Pacific Ocean. This paper applies four indexes of warm pool area, warm pool intensity, warm
pool centroid latitude and warm pool centroid longitude to characterize the size and position of warm pool,
and the long short-term memory (LSTM) model is established based on it. Moreover, the paper predicts the
change of warm pool area, warm pool intensity and the position of warm pool centroid by optimizing the
sequence length, learning rate and epochs in the following decade. After the smoothing by butterworth filter,
the results find that there is a correlation between low frequency variation of the warm pool and MEI. The
rationality of the model is demonstrated by successful predictions of the occurrence of ENSO events in the
following decade. According to the prediction results, there will be an EI Nifp events from the end of 2019
to 2020, which is consistent with the actual EI Nifp events that occurred at the end of 2019.

Keywords: Western Pacific warm pool; long short-term memory neural networks; time series prediction;

El Nifp-Southern Oscillation



