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Case study on the mesoscale characteristics and Triggering Mechanisms of
MCSs accompanied by the Mei-yu frontal systems

Tai-hwa Hor, Chih-hsien Wei, and Mau-hsing Chang
Dept. of Applied Physics CCIT, NDU, Taiwan, ROC

ABSTRACT

By using the Civil Aeronautics Administration (CAA) Doppler radar data, the kinematic
and dynamic structures of mesoscale convective systems (MCSs) accompanying with the
Mei-yu frontal systems over the northern part of Taiwan for three different cases were
investigated. The three dimensional conceptual models associated with these cases were

constructed in order to realize the possible mechanisms of triggering and development of
MCSs.

The preliminary results show: (1) The southwesterly low level jets obviously occurred at
altitudes between 0.5 km and 1.5 km in intensity of more than 10 m/s in use of high spatial
and temporal resolution radar data.The existence of low level jet (LLJ) couldn’t be detected
by the routine rawinsonde observations and was resulted from the strong pressure gradient
force due to the high and low pressure distribution over the Taiwan Island which could be
clearly delineated by the surface subjective analysis. (2) The prevailing southwesterly had a
deceleration with intense echoes occurred at the leading edge of the surface frontal system.
The new convective cells were initiated due to the instability of the system. (3) The
convective cells could be developed due to the three key factors while they propagated toward
northeast. The first one was the confluent effect. The second one was the local cyclonic
motion that made the convective cells well organized. The third was the downdraft inbound

flow from the midlevel which penetrated the lower portion of the convective cells and
demonstrated the strong vertical shear.

Key word: Mei-yu front, Mesoscale Convective Systems
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