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Tab.1 Datasets related to harmful algal blooms
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Fig.1 The structure of overall design of the platform for data analysis and visualization of harmful algal blooms
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Fig.2 The structure of platform functions for data analysis and visualization of harmful algal blooms
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Tab.2  Software environment of the platform for data analysis and visualization of harmful algal blooms

GIS
Windows 10 Windows 10 Windows Server
PostgreSQL 9.6 PostgreSQL 9.6  PostGIS 2.3 PostgreSQL 9.6
Visual Studio 2019 Visual Studio 2019 Visual Studio Code
ADO.NET ArcGIS Engine 10.8 Vue Spring Boot
C# SQL C# JavaScript Java

Tomcat9
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Mg float 53
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Fig.3 The standard template of harmful algal bloom records
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Fig.4 Illustration of the joint query between the database of harmful algal bloom events and database of the causative species of
harmful algal blooms
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Fig.5 Illustration of the spatial distribution and attributes of the red tides of Noctiluca scintillans in the Bohai Sea
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Fig.6 Illustration of the maps prepared for harmful algal blooms in the Bohai Sea
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Illustration of hotspot areas of harmful algal blooms in the Bohai Sea based on the approach of kernel density estimation
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Fig.8 [Illustration of the spatial pattern of harmful algal blooms in the Bohai Sea

Fig.9 Visualization of the distribution pattern of harmful algal blooms in the Bohai Sea
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DESIGN OF INTEGRATED PLATFORM FOR ANALYSIS AND VISUALIZATION OF
HARMFUL ALGAL BLOOMS
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University of Science and Technology, Qingdao 266590, China; 6. North China Sea Environmental Monitoring Center, State Oceanic
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WANG Zhi-Peng’,

Abstract

mariculture, tourism, and public health, which has brought a big challenge to marine management. At present, a huge

As one of the marine ecological disasters, harmful algal blooms (HABs) may have severe impacts on

amount of HABs data generated in a long time have been accumulated in the fields of biology, chemistry, hydrology,
meteorology, statistics, and methodology. Especially, statistical methods, geographic information system (GIS) tools etc.
have been rapidly advanced in recent years, which has laid an important foundation for further exploring the space-time
evolution characteristics of HABs and improving the monitoring and early warning level of harmful algal blooms. In this
study, a database integrating GIS tools and visualization technology was designed as a comprehensive platform for better
data management and application. The platform realizes the dynamic join and storage scalability of multi-sourced HAB
data and integrates various methods for spatial analysis and visualization of data and products. A case study was conducted
using this platform on the long-term temporal and spatial evolution of HABs in the Bohai Sea. The platform provided an
efficient support for popularization of science, scientific research, and governmental decision-making.

Key words harmful algal bloom; database;

software system; geographic information system (GIS);

visualization



