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Abstract

The safe and stable operation of power transmission lines is closely related to the meteorological
conditions of their location. Taking Huzhou, a power hub in the Yangtze River Delta, as the research
object, this paper systematically analyzes the impact mechanisms of five key meteorological factors—
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heavy rain, strong winds, thunder and lightning, high temperatures, and low-temperature rain,
snow, and freezing—on power transmission operation and maintenance. The analysis is conducted
in combination with Huzhou's subtropical monsoon climate, its strategic position as an ultra-high
voltage (UHV) corridor for the “West-to-East Power Transmission” project, and the current status
of its 6,356-kilometer-long power transmission lines. By integrating data from the past decade and
disaster cases, the disaster-causing characteristics of these meteorological factors are examined.
The paper points out three major shortcomings in meteorological services for Huzhou’s power op-
eration and maintenance: insufficient refined meteorological monitoring, a lack of data sharing
mechanisms, and lagging professional service technologies. Corresponding countermeasures are
proposed, including constructing a refined meteorological monitoring network, improving the ac-
curacy of power-specific early warnings, deepening meteorological-power data collaboration, and
strengthening the support of interdisciplinary talents. This study provides a scientific basis for en-
hancing the disaster resistance capacity of Huzhou’s power grid and improving regional power se-
curity.
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