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Abstract

Effective early warning systems (EWS) for dam disasters rely heavily on the strategic placement of sirens to ensure
comprehensive coverage and timely alerts. This study investigates the criteria and methodologies for optimizing siren
placement, utilizing Geographic Information System (GIS) technology and multi-criteria decision analysis. By integrating
data on population density, geographic features, and flood hydrodynamics, the study identifies optimal siren locations to
maximize effectiveness. Population data from recent census reports, geographic data from topographic maps and satellite
imagery, and disaster simulation data were analysed to determine high-risk areas and prioritize siren placement. The results
demonstrate that strategic placement of sirens with standard coverage radius of up to 1 kilometre can significantly enhance
early warning capabilities, even in areas prone to flooding, provided they are strategically placed in densely populated
zones. The findings highlight the importance of data-driven site selection in improving disaster preparedness and risk
management strategies, ultimately contributing to more effective early warning systems that safeguard lives and property in
vulnerable communities. © 2025 Institute of Physics Publishing. All rights reserved.
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