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quency climatic factors by using correlation analysis, BP neural network, LSTM model, BILSTM model and CNN-BiLSTM mo-

del based on the data of nine climate factors, including Southern Oscillation Index (SOI), Pacific Decadal Oscillation (PDO),

North Atlantic Oscillation (NAO), North Pacific Index (NPI), global sea-air temperature anomaly index (dT), El Nino-related

indexes (Nifiol+2, Nino3, Nifio4, Nifi03.4) from 1960 to 2021, as well as global T. albacares catches data. The results show that

the importance of climate change characterization factors on T. albacares catches followed a descending order of dT >

SOI > Nifio1+2 > PDO > NPI > NAO, whose corresponding optimal lag periods were 0, 11, 6, 5, 15 and 0 years, respectively.
CNN-BiLSTM model had the highest prediction accuracy, followed by BiLSTM, LSTM and BP. The goodness of fit between the

predicted and actual values of CNN-BiLSTM model was 0.887, with a mean absolute error of 0.125 and a root mean square

error of 0.154. The trend of predicted values and actual values was basically consistent, indicating a good model fitting effect.

Keywords: Thunnus albacares; Catch; Climatic factors; CNN-BiLSTM model; Correlation analysis
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Fig. 1 Spearman rank correlation coefficient of characterization factors

Note: dT. Global sea-air temperature anomaly index; NPI. North Pacific Index; PDO. Pacific Decadal Oscillation; NAO. North Atlantic Oscillation;
SOL. Southern Oscillation Index; Nifiol+2, Nifio3, Nifio4, Nifio3.4. El Nifio-related indexes. The same case in Table 1 and Fig. 2.
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Table1 Cross-correlation between climate change characterization factors and 7. albacares
Lig[iizﬁ)lfar Ninol+2 SOI NAO PDO NPI dT
0 0.051 —0.078 -0.172 0.25 —0.052 0.892
1 0.065 —0.087 0.03 0.291 —-0.101 0.845
2 0.08 —0.085 0.016 0.312 -0.12 0.794
3 0.117 —0.081 0.032 0.301 -0.129 0.743
4 0.135 —0.079 0.015 0.298 —-0.145 0.69
5 0.147 —0.087 0.005 0.314 -0.179 0.638
6 0.159 —0.104 —0.006 0.299 -0.177 0.582
7 0.115 -0.101 —0.024 0.266 —-0.189 0.52
8 0.063 —0.091 —0.028 0.226 —-0.142 0.457
9 0.054 —0.109 —0.033 0.23 -0.17 0.41
10 0.065 -0.112 —0.011 0.248 —-0.191 0.371
11 0.07 —0.164 —0.008 0.274 —-0.189 0.335
12 0.062 —0.161 0.037 0.261 —-0.186 0.281
13 0.035 —0.128 0.038 0.246 -0.19 0.244
14 0.042 —0.143 0.047 0.263 —-0.193 0.209
15 0.068 —0.126 0.048 0.278 —0.203 0.164

T MR IR SRR AR AE A TR R AR D R B

Note: Bold fonts represent the optimal cross-correlations coefficients of climate change characterization factors.
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Fig.2 Relative importance of climate
change characterization factors
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Fig. 3 Forecast error statistics of four models
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Fig. 4 Comparison of actual and predicted catches of
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Fig. 5 Linear relationship between actual and
predicted catches of T. albacares
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