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ABSTRACT

The Meteorology Division of the National Science and Technology Center for Disaster
Reduction (NCDR) has been actively developing digital meteorological monitoring and
intelligent early warning technologies in response to Taiwan’s prevalent hazards such
as typhoons, short-duration intense rainfall, water resource concerns, and air pollution
events. By integrating dual-polarization radar observations, automated rainfall
estimation, Al-based forecasting modules, and high-resolution simulation systems, the
project significantly enhances the timeliness and spatial precision of meteorological
forecasts. A key achievement includes the implementation of a 10-minute rainfall
estimation process, which notably improved prediction accuracy during Typhoon

Khanun. Additionally, a subseasonal diagnostic platform and air quality simulation
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mechanism were established, providing reference information for drought-related
assessments and enabling pollutant dispersion modeling for a regional fire incident in
2024. Furthermore, eight Al meteorological models—such as GraphCast—were
incorporated to generate high-resolution, daily weather forecast products and support
operational testing. In conclusion, this research demonstrates strong practical
applicability and cross-scale integration potential in meteorological disaster response,
continuously building concrete capacity to enhance national risk governance and

support intelligent decision-making.
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