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Abstract

The threat of nitrogen and phosphorus pollution in water source areas to drinking water safety and eutrophication has made the
development of low-energy treatment technologies imperative. Artificial wetlands, with their advantages of low energy consumption
and ecological friendliness, have become a research hotspot. This paper first elaborates on the mechanisms of nitrogen and
phosphorus removal technologies, then analyzes key low-energy artificial wetland technologies from multiple perspectives. It
subsequently discusses the selection of low-energy artificial wetland types, case studies, and operation strategies. Finally, it provides
a comprehensive summary of the application effects and economic analysis of low-energy artificial wetland systems in nitrogen and
phosphorus removal for water source areas, aiming to offer valuable references for related research.
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