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Fig.1 Construction of offshore SST prediction model based on PCA-BP feature engineering
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Tom 0.926™ U agn) -0.281"
AT Casoom -0.041 Vioon 0.174™
AT g oun) -0.034 Vi 0.185™
Q2001 0.839™ Vs 0.194™
AQ2 5y gom) -0.038 SLP40n) -0.565™
AQ2( s aun) -0.033 ASTP s gom) 0.053
Ugon -0.275™ SST a1 0.999™
Ui -0.280™

T TFRRAE 0.01 K OB | 254G

X R W) S BT R VA S K R AR A FR AR R Y
Toom~ Q@200m~ Yioom~ Uaam~ Urasm  Vioory~ Viaary~ Vicasiy
SLPgorys SST sy iX 10 MR IK SCH 48 1 i 47 &
B3 AT . bR fEAL 5 45 22 i KMO=0.736>0.6,
Bartlett Bk & 4 56 i % 1k P=0.00<0.05, ¥ ¥ 45 4 3
W AR 2 [A) A DG M V), T LLEAT PCAZr . &2
AL, Toom~ Q200m~ Vs~ Voo « SST aany B 7 25 BT ik
AT T 0.8, Ul B XA PR BTk 8 K r Ay R
F) TTHRSR AR B AL T 0.4, 1B 10 4~ T3 m] B L
128 30, LA 1Ry 2 B4 3 Ay 4 B RRE (S
4% 9 3.272.1.930. 1.496 . 1.394, 57 ik 2 43 5 Ky
32.721%.19.302% .14.961% .13.938%, 1% 4 /| i 43 )
ST TTRR A 80.921%, £ A FEH T A4 1Y 25 L ik
AERERT 41 Lo E R 055 -

x2 PEFHE

Tab.2 The variance of variables

Ak IR GHEN RIS
Tioom 1 0.974
02001 1 0.934
Uion 1 0.714
Uiaan 1 0.785
Uign 1 0.592
Vion 1 0.812
Vioam 1 0.745
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Tab.3 Eigenvalues and cumulative variance contribution rate in principal component analysis
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1 4.443 44.427 44,427 3.272 32.721 32.721
2 1.651 16.511 60.938 1.930 19.302 52.022
3 1.149 11.486 72.424 1.496 14.961 66.983
4 0.850 8.496 80.921 1.394 13.938 80.921
5 0.709 7.087 88.008 — — —
10 0.020 0.201 100.000 — — —
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Tab.4 Various factor loadings and eigenvectors in principal component analysis
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Q2001 0.884 -0.268 0.202 0.199 -0.005 0.69 -0.079 -0.197
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Fig.4 Results of SST prediction based on PCA-BP model in Rongcheng sea area from January to September, 2021
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Technology and application of offshore SST prediction based on PCA-BP
feature engineering

HE Enye', LI Qiong”, ZHANG Yubai’*, KUANG Xiaodi', WANG Yuan®, ZHU Xianye®
(1. Key Laboratory of Marine Hazards Forecasting, National Marine Environmental Forecasting Center, Ministry of Natural Resources, Beijing 100081,

China; 2. Shandong Marine Forecast and Hazard Mitigation Serviece, Qingdao 266104, China )

Abstract: An intelligent forecasting model of offshore sea surface temperature (SST) at single-point based on
PCA-BP feature engineering has been established in this paper by combining principal components analysis
(PCA) and back propagation (BP) neural networks. The model has been tested and implemented using
meteorological numerical forecast products and continuous in-situ observation data of on-line SST monitor in
Rongcheng coastal waters, Shandong Province. The operational results in 2021 show that this forecasting model
has the advantages of less memory occupation, faster running speed and lower forecasting error. Compared with
the numerical forecasting of offshore basic units and empirical forecasting, the 24-hour root mean square error of
SST from the intelligent forecasting model decreases by 1.0 C .0.8 °C, and the root mean square prediction error
decreases by 12%~14%. The forecasting errors for 48 and 72 hours also significantly decrease. In addition, the
forecasting calculation time is less than 10 s, and the forecasting time is further extended by 3 day to 144 h.

Key words: SST prediction; principal component analysis; neural network; feature engineering; interpretation
technology





