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ABSTRACT

Around Taiwan, the environmental flow in the east-west direction is formed by the monsoon
southwesterlies of the continental thermal low to its west and the trade southeasterlies of the western North
Pacific anticyclone to its east, and the intrusion of midlatitude weather disturbances and the northward
propagation of tropical cyclones. Thus, the rainfall variations of Taiwan and its vicinity are affected by
variations of the circulation elements of its environment. A series of systematic studies of these rainfall
variations were made in the past decades from two different perspectives: rainfall variations caused by the
large-scale monsoon circulation, and mesoscale regional weather systems. A review of these studies is
presented in terms of these two perspectives:

I. Large-scale monsoon circulation — Five aspects of thisarea are covered by the first per spective:

1. The East-Asian monsoon life cycle (active-break-revival) is established by rainfall produced by
different weather systems during different phases of this monsoon.

2. Rainfall contributions from different weather systems across Taiwan were estimated from each portion
of the monsoon life cycle.

3. The rainfall variations caused by two intraseasonal (30-60 day and 12-24 day) modes can be detected
both in the plains and the tallest mountains of Taiwan.

4, Meiyu rainstorms originate in the northern Vietham-southwest China region during evening and in the
northern part of the South China Sea during early morning.  Geneses of these storms occur along the
midtropospheric jet ahead of a climatological short-wave trough in southeast China and are modulated
by the land-sea thermal contrast.
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5. The diurnal variation of continental-scale rainfall over East Asia exhibits a clockwise rotation which is
caused by the modulation of the westward-propagating global diurnal mode by the east-west land-sea
thermal contrast and the north-south differential heating.

I1. M esoscale regional weather systems— Three issues were addressed from the second aspect:

1. The round-island diurnal variation of rainfal follows the round-island divergence/convergence of
surface flow: the surface convergence reaches its maximum at 14 LST, but the maximum rainfall
occurs at 16-17 LST along the western plains and mountain slopes.  Another minor peak of rainfall at
05 LST appears adong the western slopes and is likely generated by the convergence between the
downslope surface flow and the monsoon southwesterlies.

2. The afternoon thunderstorm inside the Taipel basin is induced by the interaction between the sea
breeze along the Tanshui and Keelung river valleys and the mountain slopes southeast of the basin.
The convection generated by this interaction is enhanced by the urbanization of Taipei.

3. An early morning rainfall is produced in southwest Taiwan at 5 LST by the convection developed
through the convergence between the cold downslope flow and the warm moist monsoon
southwesterlies.

Because rainfal is the most important ingredient of a monsoon system, it becomes clear from this
review that time variation of Taiwan rainfall can be used as a monsoon index to explore the
multiple-timescale process of the East-Asian monsoon system.

Key words: East Asian monsoon, Rainfall variation, Taiwan monsoon, M onsoon circulation



