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Research Progress on Mechanisms, Monitoring, Prediction,
and Control Strategies of Algal Bloom Formation

DUAN ChunJian'*, WANG Zhe', ZHOU Wen’

(1. Henan Branch of China South-to-North Water Diversion Middle Route Corporation Limited , Zhengzhou 450018, China;
2. Hinggan League Water Resources Bureau, Hinggan League 137400, Inner Mongolia, China)

Abstract: Algal blooms, caused by abnormal proliferation of algae, lead to water quality deterioration, depletion of
dissolved oxygen, and the release of algal toxins, posing a serious threat to drinking water safety and the health of aquatic
ecosystems. This is a global water environmental challenge. Based on a systematic review of the mechanisms underlying
algal bloom formation, this study focused on the key influences of eutrophication, hydrometeorological conditions,
biological interactions, and human activities on the occurrence and development of blooms. In terms of monitoring and
prediction, the limitations of traditional methods were discussed, followed by a detailed exploration of the latest
advancements, advantages, and challenges associated with remote sensing technologies and numerical simulation models.
Current research still faces key challenges such as the complex mechanisms of algal growth and toxin production, limitations
in the accuracy of predictive models, and the need for breakthroughs in long—term ecological algal control technologies.
Future studies could focus on deepening the research into multi-process coupling mechanisms, developing high—precision
intelligent prediction and early warning technologies, creating green and efficient algal control materials and methods,
constructing an adaptive management framework based on ecosystem principles, and enhancing integrated research from a
social-ecological system (SES) perspective.
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