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Abstract Monthly mean sea surface temperature (SST) is characterized by non-stationary and nonlinear feature. It is
obviously unreasonable to apply linear data processing methods directly to non-stationary and nonlinear time series,
which would produce large prediction errors. In order to improve the prediction accuracy and better address the
non-stationary and nonlinear sequence prediction problem, in this paper, we present an example based on monthly mean
SST anomalies (SSTA) of the Northeast Pacific (40°N—50°N, 150°W-135°W). We first use ensemble empirical mode
decompose (EEMD) and complementary ensemble empirical mode decomposition (CEEMD) to decompose monthly
mean SST into a series of Intrinsic Mode Function (IMF). BP (Back Propagation) neural network model is then utilized to
predict each IMF. Finally, the forecast results of each IMF are reconstructed to obtain the predicted value of monthly
mean SST. Results of the experiment indicate that the accuracy of CEEMD is better than that of EEMD, and CEEMD has
improved the forecast accuracy based on BP neural network. Statistical analysis of the results of a series of experiments
shows that this method is effective for SST prediction at the 1-year scale.
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Fig. 1 Monthly mean SSTA (Sea Surface Temperature Anomaly) over the Northeast Pacific (40°N—50°N, 150°W —135°W) during 19822015
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Fig. 2 IMF (Intrinsic Mode Function) components and the trend item RES (residue) of monthly mean SSTA over the Northeast Pacific from EEMD (Ensemble

Empirical Mode Decomposition) decomposition during 1982-2015
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Fig. 3 Absolute error (ERR) of monthly mean SSTA over the Northeast Pacific from EEMD decomposition during 1982-2015
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201544 H 0.2144 0.0333
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Table 5 Error analysis of SSTA continuous forecast results
during 20132014
WORGEXS  B/NERS SPISER BUTRG S R E
BHURIR RFE°C BZEPC BREPC EIC MR R HK
2013 4F 0.7716 0.0384 0.4356 0.5023 0.8672
2014 4 1.2791 0.0162 0.4924 0.6174 0.5290
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Table 6 Error analysis of SSTA continuous forecast results
during 2013-2015
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Table 7 Error analysis of SSTA annual forecast results
during 20132015

TORARE BN PR AR Sk E IRAERE N PR AR
B #25°C  RZE,C RZEPC ZEC LB BRI 25rC REPC REPC E/PC FHRRHL
2013 4 1.1389 0.0160 0.4740 0.5927 0.8041 2013 4= 0.9318 0.0031 0.3242 0.4065 0.9330
2014 4E 0.9205 0.1840 0.5100 0.5562 0.3128 2014 4F  1.4984 0.1697 0.5474 0.6924 0.4525
2015 4F  1.5468 0.0154 0.5743 0.7431  —0.2585 20154F  0.9178 0.1921 0.5753 0.6098 0.0365
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EIRAG BREIIRE BN IRE PG RE BTz
1H 0.7828 0.0301 0.2621 0.3295
2 H 0.7113 0.0220 0.3014 0.3735
3H 0.7664 0.0379 0.3117 0.3733
4 H 0.7750 0.0473 0.2850 0.3548
5H 0.6966 0.0518 0.3261 0.4039
6 H 0.7571 0.0574 0.3143 0.3838
7H 0.7690 0.0282 0.3503 0.4231
8 H 0.7194 0.0146 0.3262 0.4070
9H 0.7429 0.0348 0.3183 0.3892
10 H 0,7792 0.0303 0.3412 0.4178
11 H 0.8031 0.0227 0.3680 0.4558
12 H 0.6970 0.0472 0.3514 0.4541
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