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Abstract: To advance next-generation activated sludge models through the integration of artificial intelligence (Al),
foundational data collection and analytical framework development were conducted during fiscal year 2025. To
elucidate the relationship between microbial community structure and treatment performance in activate sludge systems,
microbial community dynamics were investigated at the Kumamoto Seibu Wastewater Treatment Plant. The results
showed that microbial community structures under nitrification-suppression operation differed from those observed
under normal operating conditions. In addition, the relative abundances of key nitrifying microorganisms, including
members of the phylum Nitrospirae and the family Nitrosomonadaceae, were found to respond to operational conditions
and environmental changes within the bioreactor. Furthermore, restoration of normal operating conditions resulted in a
gradual recovery of the microbial community structure toward its original state (see Reference e-1). Microbial
community analyses were also conducted on activated sludge and influent wastewater collected from wastewater
treatment plants employing different treatment processes. The results indicated that microorganisms originating from
influent wastewater exerted only a limited influence on the microbial community structure of activated sludge. In
contrast, sludge transfer was identified as a potentially effective approach for manipulating and controlling microbial
community composition (see Reference e-2). These findings provide valuable insights into the relationships between

wastewater treatment plant operating conditions and microbial community dynamics.
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