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Introduction

The objective of this project was to estimate the vertical air motion using Doppler velocity spectra 
from two side-by-side vertically pointing radars. The retrieval technique was applied to two different 
sets of radars. This first set was 50- and 920-MHz vertically pointing radars near Darwin, Australia. 
The second set was 449-MHz and 2.8-GHz vertically pointing radars deployed at SGP for MC3E. The 
retrieval technique uses the longer wavelength radar (50 or 449 MHz) to observe both the vertical 
air motion and precipitation motion while the shorter wavelength radar (920 MHz or 2.8 GHz) 
observes just the precipitation motion. By analyzing their Doppler velocity spectra, the precipitation 
signal in the 920 MHz or 2.8 GHz radar is used to mask-out the precipitation signal in the 50 or 449 
MHz radar spectra, leaving just the vertical air motion signal.

A second vertical air motion technique was developed using differential Doppler velocity (DDV) 
produced when two radars operating at different frequencies are observing the same raindrop size 
distribution. One radar needs to operate in the Rayleigh regime with the signal not being attenuated 
as it passes through precipitation. And the other radar needs to be in the non-Rayleigh regime and 
its signal needs to attenuate as it passes through the rain. This technique was developed for S-band 
(2.8 GHz) and KAZR (35 GHz) radars operating at SGP during MC3E. The results of this retrieval 
technique were presented at I GARS S 2014 and a manuscript has been submitted for peer-review 
publication.

During this DOE-funded research, the PI was an active member (and still is an active member) of the 
DOE Atmospheric System Research (ASR) Vertical Velocity Focus Group.

This project allowed collaborations with other ASR scientists resulting in 10 peer-reviewed 
publications (9 published and 1 still in the review process) and presentations at 3 scientific 
conferences.
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