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ABSTRACT

From a mesoscale climatology viewpoint, the present study employed hourly surface rainfall data in
May-June, 1993-1998 to analyze the characteristics of rainfall over central Taiwan (forecast areas 5-10 in the
1992 Post-TAMEX experiment) in association with mesolow cyclogenesis over northwestern and western
Taiwan. The parameters examined were frequency of heavy-rain events, rainfall probability, and rainfall

intensity.

For mesolows over northwestern Taiwan (11 cases), results suggest that both frequency of heavy-rain
events and rainfall intensity in areas 5-7, as well as rainfall probability in mountainous regions in central
Taiwan are elevated over a period of 6-7 h after cyclogenesis. Heavy rain frequency and rainfall intensity
reach their peak at 3-4 h after cyclogenesis, with the majority being type B heavy rain events (and some type
A and C heavy rain events in mountainous regions) and a peak intensity between 2.8 and 3.5 mm h™'. The
increase in rainfall probability associated with mesolow cyclogenesis is greater in areas 6, 7, and 9, all by at
least 25 %. To the south of the mesolow (i.e., areas 5-7), the increase in rainfall intensity is greater than
within the cyclogenetic region itself, most significantly over mountainous regions in areas 5 and 7. The
rainfall amount is raised to the south of the low presumably due to the combined effect of an enhanced
southwesterly and topographic uplifting. Effects of mesolows to areas 8-10, on the other hand, are much less

significant since these areas are located too far.
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The effects of mesolow cyclogenesis over western Taiwan (22 cases) to precipitation are in general
weaker with a smaller area of significant influence, but they tend to last longer (for more than 12 h) than
those of northwestern mesolows. The influence to heavy-rain events is far more evident in area 7 than all
other areas, as frequencies of type B and C heavy rain events increased abruptly at 7-8 h after the
cyclogenesis before dropping again. Areas 5 and 7 have the most significant response to mesolows in
rainfall intensity, reaching a peak of 1.5 mm h™' also at 7-8 h after cyclogenesis then decreasing gradually.
The increase in rainfall probability in association with the mesolow formation is also greater in mountainous
areas, by more than 15-20 %. Areas 8-10, again, produce relatively little response. Associated with mesolow
cyclogenesis, the rainfall increase is again greater in mountainous regions in areas 5 and 7, as well as some
plain regions in area 6. For mesolows to western Taiwan, the increase in rainfall intensity is also greater to

the south of the lows, over areas 11 and 12 in southern Taiwan.

Key words: Mesolow, Heavy rain, Quantitative precipitation forecast (QPF), Mesoscale climatology,

Rainfall intensity, Rainfall probability.



