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ABSTRACT

In this study the traditional Velocity Azimuth Display (VAD) method used for Doppler radar data
analysis is further modified by combining it with a radar reflectivity conservation equation. With this
modification, it becomes possible to estimate the vertical distribution of the vorticity, which is a quantity not

recoverable with the original VAD formulation.

In order to validate the accuracy of this modified method, an idealized typhoon circulation is constructed
using the Rankine vortex model. A detailed inter-comparison indicates that the retrieved results produced by
this modified VAD method agree favorably well with the analytic solutions both qualitatively and

quantitatively.

This newly modified method is then applied to analyze two real cases — Typhoon Nari (2001) and
Typhoon Aere (2004). In the case of Nari, the vertical vorticity increases as the typhoon approaching the
radar, which is similar to the results revealed by theoretic analyses. This experiment indicates that the
application of the modified VAD to real case study is feasible. In the case of Aere, the increase of the
horizontal convergence and the vertical vorticity is found to correspond or lead the appearance of a heavy
rain fall. However, whether the structural changes can truly be used in a short-term predication requires

more studies.
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