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ABSTRACT

The precipitation and kinematic structures of a mountainous multicell thunderstorm were
analyzed by using the high resolution Doppler data of NCAR CP4 and NOAA TOGA radars. The
development and organization of the storm was analyzed and the possible effects of complex
terrain and local circulation were discussed. In the early afternoon of 20 june 1987 (TAMEX IOP
11), several convective storms occurred at the sloping area in the central part of Taiwan. These
storms merged from several individual thunderstorms and developed into an organized mesoscale
convective system in the late afternoon. This mesoscale convective system lasted for more than six

hours. The environment was with weak vertical wind shear and pronounced convective instability.

The radar reflectivity showed new thunderstorm cell formed over the sloping area around 500
m altitude and moving toward higher terrain. From dual-Doppler analysis, in the early stage, the
isolated thunderstorm cell contained a single updraft. The updraft was located at front of the storm
and with its maximum intensity of 4 ms ! at 4km height. Low level convergence and upper level
divergence was shown in the flow structure. Weak downdraft was found at rear portion of the storm

and separated from the major echo region. No cold pool was observed at low level. These results
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suggest that the downdraft was not caused by water loading. The entrained air from the

unsaturated environment probably played the key role.

The system was organized by merging isolated convective cells at different life stages. The
cell had distinct downdraft in its mature stage, but no pronounced precipitation accompanied, so as
no pronounced gust front at the surface. These results suggest that the development of the storm
was not owing to the local convergence between the outflows produced by the precipitating
thunderstorm and the impinging moist enviromental flow. It is suggested that the lifting
mechanism for the new cell development is possibly due to the upslope motion caused by the
uneven heating at the terrain slope. This is consistent with the observations that new cells

developed first at the slope area.

In this paper, it is also suggested that the late-afternoon development of organized
thunderstorm complex in central Taiwan is closely related to the penetration of sea breeze
circulation from coastal area into sloping area and provided the extra moist air for storm

intensification.

Key words: Mountainous thunderstorm system, Precipitation and kinematic structures,
Dual-Doppler analysis, Upslope motion, Sea breeze circulation, TAMEX case

study.



