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ABSTRACT

This research presents a new method whereby one can apply the variational technique to momentum
equations and thermodynamic equation, and simultaneously retrieve three-dimensional pressure and

potential temperature distributions from Doppler wind measurements.

The newly designed method is utilized to study a squall line system observed during TAMEX IOP#2.
The major focus is placed on the structure of the pressure gradient force, buoyancy force, and net
acceleration along the vertical direction. It is also found in some vertical cross sections that the traditional

thermodynamic retrieval algorithm may lead to erroneous interpretation of the thermodynamic field.

The validity of the retrievals is decided based on the reliability parameter, TAMEX surface

observation, pre-squall sounding data at Makung , as well as the conceptual model of a squall line.

Key words : Doppler radar, Thermodynamic retrieve, Variational technique, Squall line.



