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Abstract

Rural domestic sewage is complex in composition and discharged in a dispersed manner. Direct discharge into rivers can rapidly
consume dissolved oxygen, causing black and odorous water, and may also pose potential carcinogenic risks through nitrate
accumulation. In villages with sparse water networks and undulating terrain, traditional centralized pipe network models are
often constrained by high investment, difficult operation and maintenance, and low community participation, making sustainable
development challenging. Ecological treatment technology, through the synergistic effect of “soil-plant-microorganism”, achieves
pollutant reduction and resource recycling from the source, providing a low-cost, low-energy solution to the above issues. Promoting
technology optimisation and scenario matching is the turning point in achieving a shift in rural pollution management from “whether
it exists” to “how well it performs”.
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