24 June 2001 ABFM Operations Summary

The Citation conducted operations from approximately 18:00Z to 20:30Z in an area just east of Cape Canaveral, including a leg over the ground based field mill network.  The flight track is shown in Figure 1.
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Figure 1.  Research flight track 18:00Z - 20:30Z on 24 June 2001.

Throughout the entire period, electrified clouds covered most of the vicinity. A typical 7 Km CAPPI is shown in Figure 2.  Most of the flight was conducted at an altitude of about 8 Km.  The distance from the aircraft to the WSR-74C at Patrick AFB was about 100 +/- 30 Km or 55 +/- 15 nm.  This placed most of the flight track outside of the "cone of silence" below 10 Km altitude, with occasional excursions within the cone.

The proximity of the storms to the 74C resulted in heavy rains over the radar early in the flight.  During the first hour, special care should be used in quantitative evaluation of  WSR-74C reflectivity. NEXRAD and interpolated WSR-74C 4 Km CAPPIs during this period show 35 - 55 dBZ echoes directly over the radar. These could result in attenuation of more than 10 dBZ in the C-band data. The S-band attenuation for these same rainfall rates is about 1 dBZ or less, so the NEXRAD data should be essentially unaffected.

The west end of the flight track came very close to or entered a region of active lightning.  The east west end remained outside of the active lightning region as shown in Figure 3.
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Figure 2.  WSR-74C 7 Km CAPPI 19:15Z on 24 June 2001.
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Figure 3.  18:30Z - 19:00Z LDAR lightning on 24 June 2001

Throughout the flight, electric fields and cloud particle concentrations measured by the aircraft remained high.  Radar reflectivity at the aircraft position generally remained above 10 dBZ.  A typical MER plot is shown in Figure 4.
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Figure 4.  18:54Z - 19:02Z MER plot for 24 June 2001.

Figure 4 also shows several places where the sign of the vertical component of the electric field changed.  This was a frequent occurrence, and may indicate places where the aircraft passed near or through centers of charge. 

The portion of the convective system over Kennedy Space Center produced a tornado near 18:30Z. The presence of severe weather intensified the requirement for the ground station operators at the Applied Meteorology Unit (AMU) to provide continuous information to both the University of North Dakota aircraft and to the University of Arizona mobile field mill crew.  Despite being relocated on short notice several times to avoid risk to personnel, the mobile field mill team was able to obtain several data sets that were consistent with the data obtained from the KSC/CCAFS field mill network.  These data showed large magnitude fields varying rapidly in both space and time throughout the period of interest.

