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Abstract: In order to improve the prediction accuracy of ionospheric total electron content (TEC), we proposed a new combined prediction
model based on existing prediction models. Firstly, we used the complete ensemble empirical mode decomposition with adaptive noise
(CEEMDAN) method to decompose the TEC sequence, and arranged and reassembled the decomposed components based on the calculated
permutation entropy algorithm. Then, we used the differential autoregressive integrated moving average (ARIMA) model to model and
predict high-frequency unstable components, and used the bidirectional long short-term memory (BiLSTM) network to model and predict
low-frequency components. Finally, we reconstructed the predicted results of different components to obtain the final predicted values. Based on
the geomagnetic activity, we selected the low and high latitude ionospheric TEC sequences during the magnetic quiet period and the magnetic
storm period for experiments. The results show that the root mean square error (RMSE) of proposed model during the magnetic quiet period is
0.61 TECu, which is 0.11 TECu and 0.05 TECu less than the single BILSTM model and ARIMA model, respectively. RMSE of the predicted
results during the magnetic storm period is 0.87 TECu, which is 0.32 TECu and 0.18 TECu less than the single BILSTM model and ARIMA
model, respectively, verifying the stability and superiority of this model.
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