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Abstract [ Objective] Novel pollutants (NPs) are widely distributed in rivers, lakes, and drinking water sources at home, posing
long-term threats to aquatic ecosystems and public health. This paper aims to systematically evaluate the environmental distribution,
source pathways, and toxic effects of NPs in typical surface water environments at home and examine key measures for their monitoring
and control. [ Methods] Based on 303 monitoring datasets from river basins at home and abroad from 2020 to 2025, this paper
combines Meta-analysis, cross-media comparison, and mechanistic analysis to characterize the spatiotemporal distribution, major
sources, and migration and transformation processes of four classes of NPs across surface water basins in seven major regions at home.

It further summarizes their accumulation and mixture toxicity risks across water-sediment-biota compartments and, drawing on relevant
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policy documents, assesses the current status of technologies and management practices in high-throughput screening, risk
identification, and regional list development. [ Results | NPs in aquatic environments at home generally increase in concentration from
coastal to inland regions. Hotspots of microplastics occur mainly in East China; those of antibiotics in South China; those of endocrine-
disrupting compounds in coastal areas and parts of Central China and Chinese Mainland; and those of persistent organic pollutants in
Central, Northeast, and North China. These pollutants originate from diverse anthropogenic activities, are highly toxic to aquatic
organisms, and threaten human health through the food chain. Although initial progress has made in management of NPs at home,
substantial gaps remain in the mechanistic understanding of low-dose mixture toxicity, the development of high-throughput non-targeted
screening techniques, the establishment of region-specific lists of high-risk substances, and the demonstration of end-of-pipe treatment
processes. [ Conclusion] To advance whole-process control of NPs, a routine, integrated multi-media monitoring network linked to
public health databases should be established, while non-targeted high-throughput analysis should be integrated with machine learning
to enable intelligent screening and dynamic updating. Differentiated zonal lists of highly toxic substances should be developed based on
the national priority list, and interprovincial joint prevention and control should be strengthened to improve the precision of source
tracing and pollution control, and engineering-scale application and demonstration of targeted control technologies should be accelerated
to establish a closed-loop regulatory and management system from source reduction to end-of-pipe treatment.

Keywords novel pollutants (NPs) ; water environment; distribution characteristic; source tracing; toxic effect
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Fig.4 Sources, Migration, and Potential Environmental Impacts of NPs in Water Environment
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