
RAPID-SCAN, POLARIMETRIC, MOBILE DOPPLER RADAR OBSERVATIONS  

AT X-BAND OF AN EF-5 TORNADO IN OKLAHOMA ON 24 MAY 2011  

Howie “Cb” Bluestein1, Jeff C. Snyder1, Jana B. Houser1, and Andy L. Pazmany2

1School of Meteorology, University of Oklahoma, Norman, OK
2ProSensing, Inc., Amherst, MA

SW of El Reno, OK

© H. Bluestein

ERAD 2012 RCS 041

28 June 2012 Toulouse, France



MOTIVATION FOR POLARIMETRIC RAPID SCAN

• TORNADOES HAVE SHORT (~ 10 s) ADVECTIVE (ORBIT) TIME 

SCALES

• DUAL-DOPPLER ANALYSIS:  ERRORS INTRODUCED WHEN RADAR

VOLUMES SCANNED NOT AT THE SAME TIME

• IDENTIFY MICROPHYSICAL PROCESSES IN THEIR PARENT SUPERCELLS:  

CAN VARY RAPIDLY

• LOCATE DEBRIS SIGNATURES: CAN VARY RAPIDLY• LOCATE DEBRIS SIGNATURES: CAN VARY RAPIDLY

PURPOSE OF PRESENTATION:

1. DEMONSTRATE THAT RaXPol COLLECTS POLARIMETRIC DATA 

SUCCESSFULLY IN RAPID-SCAN MODE

2. SHOW UNIQUE WIND, REFLECTIVITY, AND POLARIMETRIC 

MEASUREMENTS AT CLOSE RANGE IN AN EF-5 TORNADO AND ITS 

PARENT SUPERCELL



RaXPol SYSTEM PARAMETERS • RADAR TRANSMITS UNIFORMLY SPACED PULSE 

PAIRS, OR STAGGERED 3 PULSE GROUPS, WHILE 

SHIFTING THE FREQUENCY OF EACH GROUP BY THE 

PULSE BANDWIDTH NECESSARY TO ENSURE THE 

SAMPLES ARE INDEPENDENT

• AT 1800 s-1 SCAN SPEED, DATA ACQUISITION 

CONFIGURED TO AVERAGE FOR 5 ms, TO ACQUIRE 

DATA FROM 12 PULSE PAIRS, EACH SPACED 200 µs

• FREQUENCY HOPPING SPEEDS THE CONVERGENCE 

OF THE AVERAGED RADAR PARAMETERS TO THE 

MEAN AND ALSO ENSURES THAT POWER AND V-H 

CROSS-CORRELATION DATA FROM THE 1ST PULSE IN 
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CROSS-CORRELATION DATA FROM THE 1ST PULSE IN 

EACH GROUP ARE FREE FROM SECOND-TRIP 

CONTAMINATION

• SCAN 3600 (TOO MUCH HYSTERESIS TO DO SECTOR 

SCANS; LOSE TIME)

• e.g., AT ONE COMPLETE REVOLUTION EVERY 2 s, IT 

TAKES ~ 20 s TO SCAN VOLUME 10 – 200 WITH NO 

OVERLAPPING SCANS IN ELEVATION 

(10 STEPS EVERY 20)
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MULTIPLE-VORTEX STAGE
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DAMAGE
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MAX V

125 m s-1

@ 10 ELEV.

ANGLE,

~ 70 m ARL



DOPPLER VELOCITY (m s-1), 10 ELEV. ANGLE, 

@ 2 s INTERVALS

2058:52 UTC

2059:12



RaXPol

UPDATES

2056:46 –

2059:41 UTC       





Ze V

LOW-REFLECTIVITY ARC

2057:08 UTC      10 ELEV.





Ze Zdr

WEH LOW Zdr

BANDS OF

HIGH Zdr

ρhv

2054:23 UTC

5 km RANGE RINGS

100 ELEV. ANGLE

DEBRIS



Ze Zdr

BWER

ρhv

BWER

2047:08 UTC

180 ELEV. ANGLE

(~  3 km ARL)







Based on an LES 

by Lewellen et al. (2000)





WORK IN PROGRESS:

• ANALYSIS OF DATA FROM RAXPOL AND MWR-05XP

JANA HOUSER (DOPPLER WIND DATA)

JEFF SYNDER (POLARIMETRIC DATA ONLY)

• DOCUMENT TORNADOGENESIS ON STORM SCALE:• DOCUMENT TORNADOGENESIS ON STORM SCALE:

INNOVATIVE WAYS OF PROCESSING SINGLE-DOPPLER DATA

• DOCUMENT TORNADO STRUCTURE

• LOW-REFLECTIVITY ARC: NATURE OF? 
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