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ABSTRACT

The precipitation and kinematic structures of an organized convective system over the mountain range
in Taiwan were analyzed by using the high spatial and temporal resolution Doppler data of NCAR CP4 and
NOAA TOGA radars. In the early afternoon of 20 June 1987 (TAMEX IOP 11), several convective storms
occurred at the sloping area over the central part of Taiwan. These storms were merged from several
individual thunderstorms and developed into an organized mesoscale convective system in the late afternoon.
This mesoscale convective system lasted for about six hours. Its environment had weak vertical wind shear
and pronounced convective instability. The results featured that the growth of the isolated thunderstorm cells
appeared disorganized, and moved roughly with the mean wind. The merged cells had the maximum updraft
intensity of 7 ms™ at the 7-8 km height. The height of precipitation echoes greater than 10 dBZ could reach
12 km. The organized mesoscale convective system in the later stage showed the system was quasi-
stationany. The height of precipitation echoes greater than 10 dBZ was more than I8 km, and the maximum
intensity of vertical velocity was 18ms' with altiude between 8-10km. It also demonstrated that the
horizontal wind ficld, vertical nmotion and relative vorticity in the strong precipitation center became more

intense and well organized, especially accompanyg the feature of a well-defined vorticity dipole.
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In order to understand the possible triggering mechanisms of the relative vorticity in the quasi-steady,
orgamzcd convective system, a vorticity budget was formulated by evaluating various terms ir the vorticity
equation using three-dimensional wind fields derived from the dual-Doppler synthesis. In the first stage,
below 2km, both divergence and tilting were donunant, while above 2km it was only due to tilung. In the
mature stage, tilting had the primary contribution to mamtain the posttive vorticity in the entire system. The
net vorticity tendency with positive value was dominated by tilting below 7km, when the significant
precipitation occurred during the mature-to-decaying stage. But  stretching and vertical advection were the
niost important cffects above 7km. Conclusively, it 1s suggested that the latent heat release mside the
convective system intensified che vertical velocity first. Then the vertical velocity gradient was produced
horizontally and a local mesolow was formed. intiating the acceieration and tilung of horizontal winds at

different levels. Also, the vorticity dipole was triggered snmultancously, primarily due to the tilting eftect.

Key words: Organized mesoscale convective system, Vorticity dipole, Vorticity budget.



