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Prediction skills of Atmospheric Models for Catastrophic Rainfall
Cases in Taiwan
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Abstract

In the past, the tropical cyclones (TC) hitting (or being nearby) Taiwan were mostly affected by the
atmospheric steering flow. The variety of TC tracks may alter the location and time for their influence to
Taiwan, including the catastrophic levels of rainfall everywhere on this island. Therefore, one of the most
important early warnings of the operational centers would be the TC tracks affecting Taiwan within 96
hours. In this study, the forecasting routes from the numerical models, WRF and MSM, developed by
Naval Meteorological and Oceanographic Office are used to compare their difference. With the temporal
and spatial differences, the forecasting characteristics of the TC rainfall over Taiwan can be diagnosed by
comparing the 24-96-hour forecasting TC tracks from the two models.

A total of five TCs that hit (or are nearby) Taiwan during 2019 and 2021 are examined. Their tracks
and rainfall amount forecasted by the models are used to analyze by selected period within 96 hours with
the closest or equivalent TC center in Taiwan. Comparing the in-situ observation, it reveals that the key to
forecast rainfall should be the predictability of TC tracks. Meanwhile, the track predictability can be two
days. Thus, the earlier the tracks can be forecasted precisely, the better the rainfall can be predicted. In
general, both WRF and MSM essentially have one-day rainfall predictability. With an improved
forecasting track, the rainfall predictability can extend to two or three days in certain situations.
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