ERAD 2012 - THE SEVENTH EUROPEAN CONFERENCE ON RADAR IN WEOROLOGY AND HYDROLOGY

The new real-time measurement capabilities of the profiling TARA
radar

Christine UNAL, Yann Dufournet, Tobias Otto, Herman Russchenberg

Delft University of Technology, The Netherlands, c.m.h.unal @tudelft.nl

Presenter : Christine Unal

In the past 10 years, the S-band FMCW TARA (Trartsfte Atmospheric RAdar) provided in real-time
vertical profiles of the Doppler moments. It wasaapossible to acquire raw data. Based on them, new
algorithms were developed using spectral polarinatid the multi-beam capabilities of this radareyrh
have been tested during the COPS (2007) and EUCAMRACT campaigns (2008).

To measure in real-time the Doppler moments ofetfieams, the differential reflectivity, the linear
depolarization ratio, the horizontal wind and tlegtical mean Doppler velocity, it became necessary
upgrade TARA. This resulted in a new design of réddar control unit and a new processing based on
spectral polarimetry. This major upgrade took plac011. TARA can now deliver multi-parameters
profiles and raw data in real-time. They are stoséti the Netcdf format. Furthermore, detailed guic
looks are available in real-time laitp://ftp.tudelft.nl/TUDelft/irctr-rse/tara/indextml.

Because TARA stays a research radar, the mainregzgents of the new design of the radar control unit
and processing, are flexibility of the system amel ability to directly use developed Matlab codesarts

of the new design are a PXI, Labview software, aSDDirect Digital Synthesizer) and Matlab codes.
The signal is defined by user input (range resofytmeasurement cycle, ...) and generated by the DDS.
The main tasks of the PXI are timing and synchratiin in the radar control unit, and the analog to
digital conversion of the received signal. The Lialwsoftware is employed for the radar control @mid

the graphical interface. It uses Matlab codes ler data processing and the data storage in Netedf f
(processed data, noise data, raw data).

The processing is mainly carried out on the spgcams (Doppler spectra for every range bin). New
techniques of clutter and noise suppression, andlidging, using spectral polarimetry are real-time
implemented for the radar main beam. Classicalnigcies are developed for the two other beams, not
polarimetric. TARA has a single receiver channebsMof the time, the measurement sequence is VV,
HV, HH, OB1, OB2, where OB1 and OB2 are measurem@etrformed by the offset beams. One
measurement is obtained each 0.5 ms and the segemot 2.5 ms. This leads to an unambiguous
maximum Doppler velocity of 9 m s-1, which is neafiffcient for all the atmospheric events to be
measured. The spectral polarimetric dealiasinp@imain beam supplies a maximum Doppler velocity of
45 m s-1. The mean Doppler velocity profile of thain beam is going to be used to enhance the de-
aliasing of the offset beams in case of strongzomtal wind. With this sequence, the time resofutid

the profiles is 5.12 s.




