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Abstract

Taiwan is characterized by highly uneven spatial and temporal rainfall distribution. From late 2025 to the first
half of 2026, below-normal precipitation over western Taiwan led to severe reservoir shortages, highlighting the need
for reliable long-range precipitation forecasting and adaptive water resources management.

To support drought response, the National Science and Technology Center for Disaster Reduction (NCDR)
developed an integrated decision support framework based on Subseasonal-to-Seasonal (S2S) forecasting. Artificial
intelligence (Al) and numerical weather prediction (NWP) are combined through spatial downscaling and bias
correction to produce a Seasonal Calendar and 6-week extended-range precipitation forecasts, bridging the gap
between short-term weather forecasts and seasonal climate outlooks. Ensemble forecasts from the Central Weather
Administration are further coupled with Al downscaling and a rainfallrunoff model to estimate watershed
precipitation and reservoir inflow, providing quantitative information for reservoir operation and water allocation.

To improve cloud seeding operations during droughts, three-dimensional weather radar observations and
high-resolution NWP are integrated to analyze cloud microphysical conditions, while flare dispersion modeling is
applied to identify suitable seeding opportunities and assess operational effectiveness.



The proposed framework integrates meteorological forecasting, hydrological modeling, and cloud seeding assessment
to provide timely and science-based decision support, enhancing drought preparedness and water resources

management in Taiwan.
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