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Improvement of Dual-Doppler thermodynamic retrieval method:
Application for dynamic structural analysis
of interaction between squall line and environment

Tsai-Wen Deng

Institute of Atmospheric Physics

National Central University
(manuscript received 20 March 1992; in final form 27 June 1992)
ABSTRACT

The "Taiwan Area Mesoscale Experiment” was held in Taiwan area, 1987. A rather complete mesoscale data
sets were collected in field phase. One of major purposes of the experiment is to understand the mechanism of
heavy precipiative convection systems during Mei-Yu season.

In Wang et al. (1990) and Lin et al. (1990} paper, many significant structures of a subtropical squall line sys-

tem were revealed. Their results show the kinematic and dynamic structure in mature stage and the radar echo
characteristics. In this study, the retrieval method of thermodynamic field will be improved.
. The results of this study indicate that the thermodynamic structures of the convective and stratiform region
are quite different. Basically, the upper half of the whole system is warmer than the environment, while the lower
half is colder. Within the stratiform region, the stratified pressure is well balanced with temperature. In the
convective region, temperature is warmer, the latent heat release provides the buoyancy. In the same region the
pressure field provides horizontal gradient force toward the upper part of the squall line.

The total effect of these two forces accelerated the inflow sloping rearward. Although the magnitude of
these fields are smaller than model’s prediction,these results are encouraging. More detail treatments in cloud

physics wil! give more correct magnitude.

Key Words: Doppler radar, mesoscale convective systems



