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Abstract

As urban areas continue to expand, high-voltage transmission lines increasingly traverse residential zones. While this spatial overlap
alleviates power supply pressures, it also raises public concerns about electromagnetic field impacts. Although these lines strictly
comply with national standards during design and operation, the generated power frequency electric and magnetic fields may still
pose significant health risks, disrupt daily life, and compromise environmental quality. In areas near transmission towers, residents
exposed to prolonged strong electromagnetic environments experience physiological discomfort and noticeable fluctuations in
appliance performance and living comfort. Addressing these realities, this study examines electromagnetic field effects on residential
communities and proposes practical protective measures. These findings provide actionable references for balancing urban
environmental governance, public welfare protection, and power infrastructure optimization.
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