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Abstract

With the vigorous development of hydropower stations, the threat of geological disasters, especially
seismic disasters, is increasing. It has caused great harm to the main buildings, auxiliary facilities
such as roads, staff and communication networks in hydropower stations. To address the challenges
of unified command, resource allocation, and information sharing in emergency rescue operations
for hydropower stations during seismic disasters, the paper begins by examining the hazards of
seismic disasters to hydropower stations and, based on theoretical knowledge of emergency coor-
dination, constructs a framework for a regional collaborative emergency response system for seis-
mic disasters in hydropower stations. The results show that (1) Seismic disasters primarily damage
the structure, equipment, dam body, foundation, culverts and other facilities of hydropower sta-
tions, causing structural damage, dam cracks and other issues that affect the normal operation of
hydropower stations. (2) The tasks of emergency collaboration for hydropower stations under seis-
mic disasters include organizational coordination, objective coordination, information coordina-
tion, and material coordination. (3) A regional collaborative emergency response system is pro-
posed, emphasizing multi-regional, multi-departmental, multi-domain, multi-level, and multi-force
coordination. This achievement enriches the theoretical research on emergency rescue manage-
ment for seismic disasters in hydropower stations, enhances the seismic resistance and disaster
reduction capabilities of hydropower stations, and promotes the sustainable development of hy-
dropower stations in earthquake-prone areas.
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Table 1. Destruction characteristics of earthquakes on hydropower stations
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Figure 1. Emergency command collaboration framework
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Figure 2. Emergency Process collaboration framework
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Figure 4. Emergency information collaboration framework
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Figure 5. Communication emergency framework for the last mile in the seismic zone
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