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ABSTRACT

Under the increasing threats of urban flooding disasters caused by climate change and extreme
rainfall events, adaptive stormwater management has become a critical component of urban flood
risk management. This approach involves the integration of hydrological monitoring data—such as
rainfall and water levels—with advanced technologies including flood image recognition through
intersection CCTV footage, real-time monitoring of rivers and regional drainage systems, and the
operational status of pump stations. These data are transmitted via IoT networks to support an
intelligent disaster prevention platform with geospatial visualization capabilities. By incorporating
real-time monitoring data from regional drainage systems, stormwater sewer networks, and pumping
equipment, a comprehensive urban catchment monitoring network can be established. This network
enables the correlation and visualization of rainfall intensity, water level fluctuations, and pump
operations. In addition, setting up warning thresholds and utilizing real-time data surveillance allows
for automated alerts to be pushed to disaster response teams once values exceed predetermined
thresholds, assisting emergency personnel in identifying potential disaster-inducing factors in
advance. The system also enables proactive strategies such as the early activation of pumping
stations and preparation of standby units, thereby enhancing the internal detention capacity of sewer
systems and enabling early deployment for flood mitigation. These measures significantly improve
emergency response capabilities, increase lead time for flood response, reduce inundation duration
and probability, and ultimately enhance urban stormwater tolerance. This study uses the New Taipei
City Smart Flood Prevention Platform as a case study to explore its applications and practical
operation strategies, with the aim of advancing adaptive urban flood management and promoting

the development of resilient cities.

Keywords: Flooding image recognition, Alert management value, Adaptive stormwater management.
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