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Characteristics of the Mesoscale Features of an Extremely
Heavy Rainfall Event Occurring After the Frontal Passage

During Mei-yu Season in Yi-Lan
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ABSTRACT

Observational data with high spatial and temporal resolution from the Central Weather Bureau and
ECMWEF 1.125°x1.125° grid data were used to study extremely heavy rain event occurring at multiple
stations in Yi-Lan for the post-frontal case during the Mei-yu season on May 28, 2001. Mesoscale analysis
was carried out to investigate the diurnal variation of the local circulation impacted by the topography and its
role in the time-space distribution of the precipitation in this region under the influence of the post-frontal
northeast monsoon. The main purpose of this study is to better understand the mechanism of post-frontal

extremely heavy rainfall during the Mei-yu season in the eastern Taiwan.

The results showed that in addition to the synoptic environment conditions favorable for the development
of the convection, the local circulation also played an important role. The topography of Lan-Yang Plain and
its vicinity was very complicate — the Snow Mountain Range being in the northwest and the Central
Mountain Range in the southwest, which were separated by the Lan-Yang River. Large-scale environmental
flow in the Mei-yu season and local circulation driven by diurnal heating/cooling had active interactions, thus

playing an important role on the time-space distribution of the precipitation in this region.

The mesoscale analysis showed that the daytime (1200-1800 LST) was the time period of heavy rainfall
occurred in each place. The airflow of east wind from the sea combined with the upslope wind/sea breeze of
the local circulation and was lifted by topography, thus activating the development of convection. In the night
(2100-2400 LST) the maximum intensity of precipitation under the influence of downslope wind in Gu-Lu
station was mainly due to both the intensification of the airflow of the east wind over the sea caused by the

northward retreat of the front and the downslope wind and topographical lifting effect.
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Besides, the results also showed that the local circulation of both mountainsides in the upriver region of
the Lan-Yang River was not driven solely by the thermal forcing of the individual mountain range. It could
also be driven by vicinal stronger local circulation to change the direction of original thermal circulation.
Because of the interaction between the post-frontal northeast monsoon wind and the topography, the local

circulation of the Lan-Yang Plain to the south of Jiao-Si could postpone the development of the sea breeze.

Key Words: Mei-yu Season, Post-frontal Extremely Heavy Rainfall, Local Circulation, Topographical
Lifting



