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Abstract

A clean environment is crucial for key fields such as pharmaceutical manufacturing and food production, and microbial contamination
in the air is one of the core factors affecting its cleanliness. This article aims to systematically explore the dynamic monitoring
technology and pollution source tracing methods of microorganisms in clean air environments. The article first elaborates on the
necessity of dynamic monitoring and analyzes in detail the principles and application characteristics of mainstream monitoring
technologies such as active and passive sampling; Secondly, the methodology of pollution source tracing based on microbial species
identification, concentration gradient analysis, and air flow field simulation was emphasized; Finally, prospects were proposed for
building a comprehensive management system that integrates real-time monitoring, data analysis, and intelligent warning. Research
has shown that implementing systematic dynamic monitoring combined with effective traceability methods is a key strategy for
accurately assessing the level of microbial control in clean environments, identifying pollution risks in a timely manner, and
implementing source control, which is of great significance for ensuring product quality and production safety.
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