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Fig.1 The flowchart of time series prediction modeling of green tide coverage area
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Fig.2 Weekly averaged coverage area of green tide monitored

by satellite remote sensing from 2010 to 2019 in the Yellow Sea
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Fig.6 Model residual test results
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Green tide coverage area of model simulation from 2010—2018 and prediction results in 2019
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Simulation and prediction of the characteristics of green tide disaster time
series in China

LIU Xu'®", JIANG Shan’, WANG Zheng', LIANG Yingqi’, HE Enye"
(1. National Marine Environmental Forecasting Center, Betjing 100081 China; 2. School of Economics & Management, Beijing Forestry University,
Beijing 100083, China; 3. Key Laboratory of Marine Hazards Forecasting, National Marine Environmental Forecasting Center, Ministry of Natural
Resources, Beijing 100081, China)

Abstract: Based on the satellite remote sensing images of green tide in the Yellow Sea from 2010 to 2019, an
analysis method of the green tide coverage area time series is constructed in this paper. The remote sensing
monitoring data with good imaging conditions from May 8th to August 7th each year is preprocessed into a
weekly average time serie. The years from 2010 to 2018 are set as the model training set, and the year 2019 is set
as the model validation set. Based on the Box-Jenkins method, the Autoregressive Integrated Moving Average
ARIMA (2,0,2), additive seasonal model SARIMA (1,0,0) X (0,1,0),, and multiplicative seasonal model SARIMA
(1,0,0) X (0,1,1),, are constructed, which all pass the model white noise test and parameter significance test with
good simulation effect and predictability. Specially, the Akaike Information Criterion (AIC) value of SARIMA
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(1,0,0) X (0,1,1),, is the smallest with the mean absolute error (MAE) and root mean squared error (EMSE) of
95.56 km* and 156.74 km? respectively in 2019, which improved Compared with ARMA (2,0, 2), the MAE
increases by 12% and the RMSE decreases by 1.2%. The prediction accuracy of SARIMA (1,0,0) X (0,1,0),, is
the lowest with the MAE and RMSE of 115.12 km? and 192.16 km?, respectively.
Key words:green tide; ARIMA; SARIMA; time series; remote sensing monitor



