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ABSTRACT

From a mesoscale climatology viewpoint, the present study utilized precipitation data from surface
rain-gauge network north of 24 °N during Mei-Yu seasons (May-June) from 1991 to 1996, and analyzed the
characteristics of rainfall over northern to central Taiwan (forecast areas 1-6 in the Post-TAMEX experiment)
in relation to frontal passages and mesolow cyclogenetic events over northwestern Taiwan, During 6 Mei-Yu
seasons, a total of 42 Mei-Yu front and 10 mesolow cases took place, and the frequency of heavy-rain events,

precipitation probability, and precipitation intensity were obtained and their evolution investigated.

Results show that heavy rainfalls are closely linked to Mei-Yu fronts. Their frequencies start to
increase several hours before frontal passage, and reach the peak only 1-2 h after the passage. The majority
of heavy-rain events are of B-type in northern Taiwan, while the percentage of A-type increased gradually
toward central Taiwan. Both precipitation probability and intensity reach maximum within 3 h after frontal
passage in all areas, and the strongest precipitation intensity appeared in areas 4 and 5 (Hsinchu and
Taichung), most likely due to a steeper terrain. In addition, a higher fraction of total rainfall is consisted by
pre-frontal systems in areas 4 and 5, while precipitation can last for many hours after frontal passages in area

1 (Taipei and Keelung).

Mesolow cyclogenesis in northwestern Taiwan is also helpful in increasing precipitation near the
region of cyclogenesis, and even more so to its south (areas 4 and 5). Precipitation intensity starts to increase
at the time of cyclogenesis, and reaches the maximum about 3 h later before decreasing, so that the period
significantly affected by mesolows is only about 6 h. The difference in precipitation probability before and
after mesolow cyclogenesis can reach 40 % or more. The increase in heavy-rainfall frequency, however, 1s

more evident only in areas 4 and 5, with the majority being type-B events.

Key words : Heavy rain, Quantitative precipitation forecast, Mei-Yu front, Mesolow, Mesoscale climatology.



