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Wednesday, Dec 22
The 94 GHz FMCW (Frequency Modulated Continuous Wave) radar was deployed in one of the 2 NOAA/ETL seatainers aboard R/V Ronald Brown for the needs of the STRATUS 2004 Field Experiment. It was operated successfully for 15 continuous days (12/05 – 12/19), 24 hours a day, with a few breaks due to the overheating of the transmitter, especially during the afternoon hours of certain clear-sky days. 

The radar system consists of the radar unit, which includes the transmitter/receiver units and antennas and is distinguished by its very small size (it was primarily designed to fit underneath a research aircraft), the data collection and digitization computer, carrying the DSP boards, and 2 other computers, that were used for data storage and post processing of the data, all networked to each other.     

The radar is designed to collect Doppler spectra of cloud and precipitation particles. The processing of the – excessively large in size – spectra files, using sophisticated MATLAB coding, enables us to obtain and illustrate the first three moments of the returns’ Doppler Spectrum: the Reflectivity, the Doppler Velocity and the Doppler Spectrum Width. The time frame of the illustrations can vary from 2 minutes to 24 hours. We have not yet applied the necessary calibration and correction parameters to the data collected – this task will be performed in Miami as a part of the data post-processing. Currently we use the range-corrected power (dBm) as a measure of the backscatter intensity. An example of a full day plot from December 10th is shown in Figure 1. The features observed in the figure correspond primarily to drizzle, either reaching the ground or - in most cases - evaporating before that. 
A comparison of the FMCW data with the other instruments of the NOAA/ETL suite (MMCR radar, ceilometer) reveals that this particular radar is not very sensitive with regard to the detection of cloud droplets, unless the cloud thickness, and therefore the Liquid Water Path (LWP), has significantly large values. In the Stratocumulus regime, that the experiment took place, these conditions are mostly favored overnight. 
Although not sensitive enough probably, to be called a “cloud-radar”, the FMCW radar has some other clear advantages. Having a dual-antenna system and operating at a PRF of 10 KHz, with a range resolution of 10 m and a total number of 256 gates during the cruise period, the radar was able to capture drizzle features with very high resolution, even at the lowest 200 m of the atmosphere. This is the area where the conventional cloud radars usually have problems with the signal “identification” and do not provide reliable results. Figures 2 and 3 depict the three Doppler moments for 1-hour and 2-minute periods, respectively, also from December 10th. The drizzle structure can be observed in great detail, allowing us to believe that the FMCW data, collected from the particular field experiment, can be used towards the better understanding and the more elaborate description of the drizzle processes taking place under the Stratocumulus cloud base.  
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Figure 1. Time-height cross section data from the 94 GHz FMCW radar on December 10th: backscatter intensity (upper panel), mean Doppler fall velocity (middle panel), and Doppler spectrum width (lower panel).
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Figure 2. Same parameters as depicted in Figure 1, with a time frame of 1 hour (from 3:00 to 4:00 a.m. UTC on December 10th)
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Figure 3. Same parameters as Figs. 1 and 2, for a 2-minute period on December 10th. 
