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ABSTRACT

The observational data of eastern Taiwan in May—June (i.e. Mei-Yu season) 1997-2006 provided by the
Central Weather Bureau were used to study the relationship between the precipitation and the local
circulations. Three mesoscale-analysis regions were selected to investigate the characteristics of the winds,
streamlines, temperatures, and precipitations, and it is found that the precipitation and the local circulations
were closely related. In Yi-lan region, a mesoscale vortex, which was the key mechanism for activating
afternoon convection and significant precipitation, was generated when the sea breeze intensified and
interacted with the valley breeze. In Hua-lien region, the environmental southwestern airflow over the high
mountain area might interact with the valley breeze to form a short-wave trough, which was an important
mechanism for regulating the rainfall intensity of the precipitation center in this region. Besides, after the sea
breeze intensified, it could cross over the coastal mountain chain to invade the Hua-dong Valley, turning to the
south due to the topographical effect, and form a significant precipitation center on the windward
mountainside at the turning point. The changes in the intensity of the aforementioned precipitation centers
both reflected the influence of the changes in the intensity of both the sea breeze and the valley breeze. In the
southern part of the Hua-dong Valley, the distribution of the intensity of the precipitation showed a regular
increasing pattern from along the coast to the inner land. The centers of larger precipitation appeared on the

windward mountainside to the west of the Hua-dong Valley after the developing of the sea breeze.

Furthermore, four cross sections were selected according to the geographical/topographical similarity.
Temperature, intensity of precipitation, and wind field were composed by rainy days and by non-rainy days,
respectively, in May—June, to investigate the climatological characteristics. The results showed that the

significant convective precipitation was stimulated by the stronger sea breeze than that of non-rainy days in
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cross section A (from along the coast to the inner land along the river valley in the plain) in Yi-lan County. At
Tai-ping-shan station in cross section B (from along the coast to the inner land in the mountainous region to
the south of cross section A), the mountain breeze and valley breeze were weak, so it is obvious that though
the valley breeze could stimulate the development of convection, the conditions of atmospheric instability and
the amount of the moisture were still needed to bring the significant convection about. To stimulate the
significant convection in cross section C (from along the coast to the inner land along the river valley) in
Hua-lien County, other atmospheric conditions as well as the sea breeze circulation were needed to the east of
Tian-hsiang; while to the west of Tian-hsiang, only the stronger valley breeze was needed. In cross section D
(from the north to the south), which is located in the southern part of the Hua-dong Valley, stronger sea breeze
could reach as far as Lu-yie along the Hua-dong Valley in the evening to give rise to the significant

convection in many places on the way.

Keywords: Mei-Yu season, rainfall intensity, local circulation, mountain/valley breeze, land/sea breeze,

mesoscale analysis



