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Abstract

Rural water supply systems are vital for ensuring drinking water safety and improving residents’ quality of life. Water quality stability
is influenced by both water source types and the integrated constraints of water extraction, purification, distribution, and end-user
consumption. While centralized water supply coverage continues to expand, challenges such as seasonal water source fluctuations,
inadequate facility capacity, and insufficient operational resources persist in some regions, resulting in significant quality disparities
between treated water and end-user water. The implementation of standards like GB 5749-2022 has further unified urban and rural
drinking water quality requirements, with clearer guidelines for disinfection and sanitation control. This paper analyzes common
water quality risks and proposes optimization strategies tailored to project conditions. The study concludes that synchronized efforts
in source protection, process adaptation, and pipeline maintenance are key to improving compliance rates.
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