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Fig.2 Autocorrelation function and partial autocorrelation function
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Tab.1 Results of unit root test
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Fig.6 Cointegration model
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Tab.3 Significance test results of residual parameters of
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Tab.5 Significance test results of pre-whitening filter

parameters
B8 ARI1 AR2 MA1 MEAN
C 1.3374 -0.592 1 -0.787 2 20.824 0
s.e. 0.094 4 0.082 0 0.071 1 0.288 2
p 0.01 0.01 0.01 0.01

PLIH RS p (/N T 0.01 HE— 78 4 0.01,

Fo FERYRUSYRERRBER
Tab.6 Significance test results of transfer function model

parameters

ZH MA1 MA2 T-AR1 T-AR2 T-MAO T-MAI

C 04446 02406 15099 -0.8387 84020 -7.5120

s.e 00955 0.0820 0.0669 0.0710 2.6005 2.4076

Y4 0.01 0.01 0.01 0.01 0.01 0.01

RS p <0.01 15— B35 0.01,

MA 1t P50 i A 3%, -2 I A9 AR 5o T2 AT 17 17
PAER . R2ZETRI AR &y, bR 5 A AR, B
RSN, I8 2 A 280 7 55 1 AU fb 19 A B B )P
KFR, FBOATE 1 ~2 B AR Gt F 35 88 g [l A 0
R R B By, 5% 25 10 071 ) 81 AL N B A, T
VAR5 =1 RN =2 10y, 10 67 1) R0 B O I 2 R
WS PP by AR — K

3.5 RBITRNAE A E TN

P IE IR S0 R4 T 1 [R105 3 A A 2 45 T T
TG B BRIV 2 0 A 0 52 e o ELA AT
(1) BIC W, ££ 328 bR BB AR AT TP A5, &) 6b
FIE 7o LA 45 R R, WK BT SR E , I
FUPRELHE 2013 4F 2014 45 H1 2016 4F4% 5 K F 4 h
JUEE L2012 4F 1 2017 AE SR K TR . AR NASLALL
BORE 10 alA] A ARG TR 34 8 B R A5
P B, A% 38 PR BB A TE R AR 1 AR I 2 R Rk T DA
UL L B 2 1) g 7 i T R 15 R

35 PR BSORE Y U ) RMSE 5 Bl R 455 50 A L
P T 6.1%, MAE 425 17 10.4%. & 6b FI[E 7b 1
TN 25 B, AR T T 2018 AR AR LA
R FIAL, 2019 AF LR LA Ab T F- 34 7K 7, 2019 4F
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Fig.7 Transfer function model
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Application of transfer function model in predicting the green tide scale in the
Yellow Sea based on sea surface temperature

LIU Xu"?, LIANG Yingqi', WANG Zhaoyi', LI Zhijie', WANG Zheng', JI Xuanliang', HE Enye'
(1. National Marine Environmental Forecasting Center, Beijing 100081, China, 2. School of Economics & Management, Beijing Forestry University,
Beijing 100083, China)

Abstract: In order to find a method to predict the green tide scale based on sea temperature, the Yellow Sea green
tide satellite remote sensing data of the National Satellite Ocean Application Service and the merged sea surface
temperature (SST) data of the Japan Meteorological Agency (JMA) from 2010 to 2019 is used to analyze the long-
term equilibrium and causal relationship between green tide coverage area and SST based on co-integration test
and Granger causality test. The results show that there is long-term co-integration between green tide coverage
area and SST, and SST is the Granger cause of the green tide scale variation. The quantitative calculation case
study of the influence of sea temperature on green tide scale is carried out by establishing a cointegration model
and transfer function model It is shown that both models could effectively depict the variation process of green
tide scale from 2010 to 2017, and the prediction results of green tide scale from 2018 to 2019 agree well with the
remote sensing monitoring data, which reflects the reliability and portability of the models. The root mean square
error (RMSE) and mean average error (MAE) of the predicted results of the transfer function model is 160.94 and
109.70, respectively, which is slightly better than the co-integration model with the RMSE of 171.40 and the
MAE of 122.48, indicating that the prediction accuracy could be improved by the pre-whitening process of the
SST. Moreover, SST and green tide area has a dynamic correlation.

Key words: green tide; sea temperature; cointegration model; transfer function model; Granger causality test;

remote sensing



