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(a) The amount of available rainfall stations
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Abstract

Unlike previous researches mainly examining regional precipitation in horizontal space,
this study focuses on vertical spatial distribution characteristics of regional precipitation during
the rainy season through analyzing precipitation observation data at various altitudes in Taiwan,
which provides useful messages for future studies in terms of temporal and vertical distributions
of regional precipitation as well as related mechanisms.

During the Meiyu season in the northwest, the stationary front accompanying mesoscale
convective systems moves westward into the land, leading to heavy precipitation at all altitudes.
In summer, typhoons bring extensive precipitation to lowland and mountainous areas, while the
convection system, another main source of precipitation in this season, tends to develop at lower
altitudes. Hence, the overall summer rainfall increases with height but gradually decreases in
the mountains. The rainy condition in the southwest is similar to that in the northwest, which
also mainly occurs in the Meiyu season and summer. Aside from this similarity, the overall
rainfall in the southwest during the rainy season reaches another level as compared to other
regions since this area is located on the windward side of the summer monsoon. In addition to
typhoons with considerable precipitation at all altitudes in the southwest, the typhoon-mon-
soon-induced southwesterly flow also causes disastrous precipitation on the windward slopes;

however, insufficient precipitable water vapor at high altitudes reduces precipitation in the
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mountains. All these contribute to a typical summer rainfall pattern with extreme values mainly
seen at lower altitudes below 2000 meters.

Most of the water precipitates in the eastern coast in summer and fall, showing a huge
dissimilarity from the western coast. During the Meiyu season, the northeast is on the leeward
side of the stationary front, which does not benefit frontal convection systems to further develop
and therefore less frequent heavy precipitation is the result. Although the northeast is also on
the leeward side of the summer monsoon, this region receives plentiful rainfall from most of
the invading typhoons due to its location and therefore the tropical cyclone becomes a main
water source at all altitudes. In fall, since the environmental wind field gradually changes to the
northeasterly, the northeasterly alone or the accompanied effect with the typhoon brings con-
siderable precipitation on the windward slopes of the Yilan Plain, while most of the rainfall
restricts at lower altitudes below 2000 meters. The precipitation pattern in the southeast some-
what resembles that in the northeast, yet the uplift effect caused by the topography does not
effectively produce much precipitation due to the relatively low terrain in the southeast. In ad-
dition, the location of this region is not on the direct windward side of the northeasterly, which

further creates a relatively unfavorable condition for rain to generate.
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