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Understanding of this subject is particularly desirable for a better forecasting of heavy rainfall

over the mountainous regions such as Taiwan. To approach this issue, three distinct flow
regimes/characteristics will be addressed. First is that the lower troposphere is characterized by
convectively unstable environment and relatively low Froude number flow regimes. This part of
research will focus on analyses of precipitation systems occurring during the Mei-yu and warm season
of Taiwan. Second is that the lower troposphere is characterized by rather large Froude number flow
regimes. In this part of research, analyses of precipitation events occurring in the typhoon environment
will be focused. Third is that the lower troposphere is generally characterized by convectively stable
environment and moderate-to-small Froude number flow regimes. In this part of research, we focus on

the study of mountainous precipitation systems occurring during the wintertime in Taiwan.
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Structure and Dynamics of Typhoon Rainbands
The primary objective of this part of the research is to use temporal high-resolution surface

observations, whole-island Doppler radar observing network and micro rain radar to identify a
significant number of typhoon rainbands near Taiwan and to investigate dynamical and thermodynamic
structures of TCRs and their associated near-surface features. Particular attempt is to understand the
main features and possible diversity of TCRs and to improve our knowledge of the interaction between
TCRs and topography. Some specially chosen cases of typhoon rainbands will also be studied in detail,
further exploring the dynamical processes active within TCRs.
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Diurnally and Topographically Forced Circulations and Precipitation
Taiwan is a mountainous island, with extremely steep and high terrain. Under weakly synoptic

weather conditions, development of moist convection is usually related closely to coastal land/sea
breezes and circulations induced thermally and/or dynamically by topography. Deep convection and/or
severe precipitation occurring in this particular geographical location are one of the most frequent
mesoscale phenomena. Documentation of these convective weather systems can provide an excellent
opportunity to explore our general understanding of physical processes leading to the formation and
development of moist convection in the vicinity of a mountainous island.
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