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Fig. 1 Schematic diagram of LSTM neural network

model structure (from reference [34])
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Fig. 3 Correlation coefficients of forecast elements and PDO index from 1921 to 2020
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a. Sea level pressure; b. sea surface height; c. heat content of the 0—700 m layer; d. sea ice concentration. The red box is the predictor, and the dotted area is

more than 99% confidence level
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Fig. 4 Pacific decadal oscillation index and predictor time series
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a. Pacific decadal oscillation index; b. sea level pressure anomaly; c. sea surface height anomaly; d. ocean heat content anomaly; . sea ice concentration anomaly
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Fig. 5 Incremental time window cross-validation
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Table 1 Cross-validation average result
R o WRE W
iU TFREAAE LEPSEY ¢ RMSE
120 60 75 0.638 8 0.684 2
150 0.654 9 0.679 4
225 0.654 3 0.718 3
120 75 0.634 7 0.673 1
150 0.6309 0.680 0
225 0.614 6 0.695 6
180 75 0.661 8 0.648 8
150 0.605 3 0.714 4
225 0.624 1 0.686 3
240 60 75 0.650 1 0.653 4
150 0.680 0 0.613 4
225 0.637 4 0.649 9
120 75 0.656 7 0.6330
150 0.626 4 0.660 0
225 0.659 3 0.618 3
180 75 0.683 3 0.6150
150 0.685 4 0.623 9
225 0.653 1 0.633 4
360 60 75 0.684 5 0.614 5
150 0.674 9 0.624 1
225 0.6777 0.666 4
120 75 0.684 7 0.6158
150 0.684 3 0.625 2
225 0.659 2 0.656 5
180 75 0.697 2 0.622 1
150 0.690 1 0.635 4
225 0.690 8 0.608 9
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Fig. 6 LSTM neural network model prediction results and true values
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Research on PDO index prediction based on multivariate
LSTM neural network model

Yu Zhenlong', Xu Dongfeng"?, Yao Zhixiong"?, Yang Chenghao"?, Liu Songnan'

(1. State Key Laboratory of Satellite Ocean Environmental Dynamics, Second Institute of Oceanography, Ministry of Natural Resources,
Hangzhou 310012, China; 2. Zhejiang Institute of Marine Sciences, Hangzhou 310012, China; 3. State Key Laboratory of Marine Space Re-
source Management Technology, Ministry of Natural Resources, Hangzhou 310012, China)

Abstract: A multivariate long short term memory (LSTM) neural network model was developed for the Pacific
decadal oscillation (PDO) index time series prediction using sea level pressure, sea level height, ocean heat content
data and sea ice concentration from 1921 to 2020 as forecast elements of the PDO index. The PDO index prediction
results of different time series from 2011 to 2020 were compared and analyzed, and finally the PDO index forecast-
ing from 2021 to 2030 is realized by using the multivariate LSTM neural network model. The results show that the
average correlation coefficient and root mean square error of the predicted value and the observed value of the mul-
tivariate LSTM model after cross-validation are 0.70 and 0.62, respectively. PDO will remain in the cold phase in
the next ten years, and the PDO index will fluctuate twice, there will be a minimum in 2025. Compared with other
time series forecasting models, the multivariate LSTM neural network model used in this paper has less error in

forecasting results and good fitting effect, which can be used as a new method of predicting PDO index.

Key words: PDO index; LSTM neural network model; time series forecasting
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