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A Preliminary Analysis on Squall Line System over
Taiwan Area on the Eve of Winter Solstice:
the Case of December 21, 1989
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Abstract

Conventional surface and upper-leyel observations, hourly rainfall, as well as the hourly
radar and satellite data were used to analyze the evoluticn, the synoptic and mesoscale
environmental conditions for the formation and intensification of the squall line system occurred
at Taiwan Strait at 1400-1500 LST, December 21, 1989. The preliminary results show that the following
meteorclogical settings over the area between northern Taiwan and Taiwan Strait are the favorable
precursory conditions for the formation of the convective system. They are Tow-level easterly through at
surface-850 mb, strong warm and moist convergence at 700 mb, as well as short wave trough at 700-
500 mb and diflunce at upper troposphere. The forcing, produced by the solar heating over and near
earth surface, low pressure convergence at surface and the vorticity advection increased with height,
resulted in strong upward motion. The strong upward motion passed through the stable layer at 8§50-800mb,
then released the potential instability under the layer and induced the system formationm, The
system developed along the easterly through of 850mb which was in NE-SW orientation and the Tinear
convergent zore at 700 mb. These situations made the system become linear structure, After it
formed, the system developed along the above-mentioned favorable conditions. As it moved northeastward to
northern Taiwan, an extra convergence produced by the differential friction effect and the warm and
moist SW flow deflected towards the shear area due to Taiwan terrain, then the system developed
rapidly.

The results of numerical prediction show that the easterly trough over Taiwan Strait and
cyclonic circulation over northern tip of Taiwan at surface and 850 mb were handled through the
mesoscale prediction model, however, the intensities were slightly different from those of
observational analyses. CEvidently, the CWB mesoscale prediction system does have the application

value in this kind of weather system.
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