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ABSTRACT

Red tide is a common marine disaster that poses a huge threat to marine
ecosystems and has a serious impact on the economy and public health and safety of
coastal areas. The Qinhuangdao sea area is a semi enclosed inland sea in northern China,
characterized by shallow water depth, small surface flow velocity and tidal range,
which makes its tidal residual current weak and has poor exchange capacity with the
outer sea. Moreover, once pollutants enter this sea area, they are not easy to diffuse and
are prone to forming high concentration gathering areas, providing a breeding ground
for the occurrence of red tide disasters. The area near Qinhuangdao is densely
populated and has a large amount of pollution discharge. Since 2006, a total of 64 red
tide disasters have been recorded in the Qinhuangdao area, mostly occurring during the
summer. Therefore, the research on the red tide monitoring system in the Qinhuangdao
sea area is not only an important component of marine science, but also a key measure
to maintain ecological balance, promote economic development, and protect public
health.

Traditional methods for monitoring red tide, such as manual on-site monitoring,
ship patrols, aircraft or drone patrols, and static monitoring stations, have drawbacks
such as time-consuming and labor-intensive, limited detection coverage, high cost,
inability to respond quickly, and being greatly affected by weather. Currently, most
commonly used research on red tide monitoring systems involves complex operations
and unclear results.

This system will be built based on remote sensing satellite data, monitoring station
data, and buoy data, aiming to monitor the red tide event in the Qinhuangdao sea area.
In order to make red tide monitoring more convenient and accurate, and to contribute
to the protection of the marine environment, the key factors for red tide monitoring
were determined by analyzing the main characteristic factors of red tide, such as
nutrients, chlorophyll concentration, and the impact of climate change. By using

cutting-edge technologies such as React.js, UmiJS, Ant Design Vue, and combining



Node.js, NestJS, etc., a front-end interface is constructed, and back-end services are
implemented to integrate into a complete and effective red tide monitoring system.
Using remote sensing technology and ground monitoring data, a monitoring system is
constructed, which includes the ability to monitor red tide events in real time. By
comparing the red tide disaster events published in the 2022 Hebei Province Marine
Disaster Bulletin, the accuracy of the system was verified, with a red tide identification
rate of 91.6%. This was used to monitor the red tide disaster in the Qinhuangdao sea
area in 2023.

Key words: Marine Red Tide; Monitoring system; Nutrients; Chlorophyll
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Fig. 1-1 The frequency and area of red tide occurrences in the waters near Qinhuangdao in
recent years
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