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Study on the red tide prediction based on time series analysis
—A case study in Zhejiang sea area

XU Li-li*, YU Jun?, GAO Xin-xin!, CHE Zhu-mei?, HE Wen*, QIU Ting"
(1. East China Sea Marine Forecasting Center of State Oceanic Administration, Shanghai 200081 China; 2. Key Laboratory of Marine Ecological
Monitoring and Restoration Technology, Shanghai 200081 China; 3. Marine Monitoring and Forecasting Center of Zhejiang Province, Hangzhou
211800 China)

Abstract: Based on the historical data collected and compiled from China Marine Disaster Bulletin and the
Marine Monitoring and Forecasting Center of Zhejiang Province from 1981 to 2019, the long-term change and
seasonal variation characteristics of the red tide occurrence in Zhejiang sea areas are analyzed in this paper. We
establish a red tide prediction model based on time series of the monthly occurrence and verify the hindcast
results for 2019. The results show that the frequency of red tide occurrence in Zhejiang sea area presents three
distinct inter-annual variation features of “low frequency-explosive growth-decline fluctuation” over the past 40
years. At the same time, 97.5% of the red tide outbreaks are concentrated in spring and summer with the most
frequent occurrence in May. Based on data differential processing and parameter verification, ARIMA (1,1, 1)
(1,1,0),, is identified as the optimal time series prediction model, and the model residual passes the white noise
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test with a fit coefficient of 0.68. The absolute error within 2 times accounts for 84% of the total samples, which
proves the predictability of the model. The hindcast verification on the monthly red tide occurrence is conducted
for 2019 in Zhejiang sea area. The relative error is 14% and the absolute error is within 2 times, which is
reasonably well. As a result, considering the mechanism of red tide is not completely clear at present, it is an
economic and effective way to predict the occurrence of red tide using ARIMA model, which is also a new effort
and effective supplement to the existing technology of the annual trend prediction and operational early warning
of red tide disaster.
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