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MOTIVATION FOR POLARIMETRIC RAPID SCAN

e TORNADOES HAVE SHORT (~ 10 s) ADVECTIVE (ORBIT) TIME
SCALES

e DUAL-DOPPLER ANALYSIS: ERRORS INTRODUCED WHEN RADAR
VOLUMES SCANNED NOT AT THE SAME TIME

o IDENTIFY MICROPHYSICAL PROCESSES IN THEIR PARENT SUPERCELLS:
CAN VARY RAPIDLY

e 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

Parameter
Center Frequency

Value
9.73 GHz +-20 MHz

Transmit Power

20 kW peak, 200 W ave.

Transmit Pulse Width 0.1 —40 us
Transmit Waveform RF Pulse, Linear or Custom
Chirp

Transmit Polarization

Equal Power V&H

PRF

Uniform or Staggered

Antenna type

Dual-linear Polarized Parabolic
Reflector

Antenna Diameter 24 m
Antenna Beamwidth 1.0° Half-power
Antenna Gain 44 5 dB

Pedestal Type

Elevation over Azimuth

Pedestal Scan Rate

180 degs” Az, 36 deg s~ El

Receiver type

Dual-channel ( V & H-pol)

Receiver Noise Figure

3dB

Receiver Bandwidth

0.5 to 40 MHz, or Custom

Range Gate Spacing

75to 75 m

IF Frequency

90 MHz

Digital Receiver

Dual-channel, 16 bit ADC

Dynamic Range

90 dB @ 1 MHz Bandwidth

Processor

Industrial PC, Dual Quad-core
2.66 GHz Xeon

Clutter Filter

Coherent, User Defined

Bandwidth

DESIGNED BY

ANDY PAZMANY, PROSENSING, INC.

e 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

e AT 180° s SCAN SPEED, DATA ACQUISITION
CONFIGURED TO AVERAGE FOR 5 ms, TO ACQUIRE
DATA FROM 12 PULSE PAIRS, EACH SPACED 200 ps

e 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 15T PULSE IN
EACH GROUP ARE FREE FROM SECOND-TRIP
CONTAMINATION

e SCAN 360° (TOO MUCH HYSTERESIS TO DO SECTOR
SCANS; LOSE TIME)

e e.g., AT ONE COMPLETE REVOLUTION EVERY 2 s, IT
TAKES ~ 20 s TO SCAN VOLUME 1°—20° WITH NO
OVERLAPPING SCANS IN ELEVATION

(10 STEPS EVERY 20)
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MULTIPLE-VORTEX STAGE
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LOW-REFLECTIVITY ARC
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210223 SRV Contour at R=5km
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210223 Angular Mom (m2/s) at R=5km
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WORK IN PROGRESS:

e ANALYSIS OF DATA FROM RAXPOL AND MWR-05XP

JANA HOUSER (DOPPLER WIND DATA)
JEFF SYNDER (POLARIMETRIC DATA ONLY)

e DOCUMENT TORNADOGENESIS ON STORM SCALE:
INNOVATIVE WAYS OF PROCESSING SINGLE-DOPPLER DATA

e DOCUMENT TORNADO STRUCTURE

e LOW-REFLECTIVITY ARC: NATURE OF?
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