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Application of Radar Quantitative Precipitation Estimation and Nowcasting
to Short-Duration Heavy Rain Events in Taipei City
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Abstract

Short-duration heavy rainfall events pose a challenge for real-time disaster waming in Taipei City due to the uncertainty in
the movement and intensity of convective systems. This study uses radar quantitative precipitation estimation (QPE) and quan-
titative precipitation nowcasting (QPN) to evaluate whether QPN can provide advance, administrative-district-scale hourly rain-
fall guidance for five short-duration heavy rainfall events in Taipei City in June 2026 (6/4, 6/8, 6/18, 6/25, and 6/28). Given the
uncertainty in convective cell movement at the grid scale, this study adopts the administrative district as the analysis unit, and
describes each district’s representative rainfall and spatial heterogeneity using the statistical distribution of grid values within the
district (median, interquartile range, and 95th percentile).

Case analysis shows that during the flooding event in Neihu District on 6/25, QPN exhibited a rainfall increase signal approx-
imately 20 minutes before the intensification observed in QPE, and its spatial spread corresponded with the concentrated con-
vective features observed in QPE, suggesting QPN’s potential to support short-duration waming decisions at the district scale.
However, when the analysis was expanded citywide to cover the remaining four events, QPN performance showed marked
event-to-event differences: in some events the timing and intensity of QPN agreed reasonably well with QPE, while in others
QPN clearly overestimated rainfall intensity and produced spurious signals, suggesting that QPN’s lead-time skill may be
weather-system dependent. Future work is recommended to incorporate quantitative verification metrics and weather-system
classification to clarify the applicable boundaries of QPN.
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