Strobe Waveform for Rapid Scanning
Polarimetric Weather Radars
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Rapid Scanning Weather Radars
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Conventional Pulsing

Dwell Time = PRI * 2N = 4NR,,../¢
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PRI = 2R, /o Frequency Hop

PRI = 2R,.../C
Dwell Time = 4NR,,_./C

R..., = Maximum unambiguous Range
N = Number of independent samples
c = speed of light

Beam Smearing = Dwell Time x Scan Speed




May 3, 1999, Tornado W-band Radar Data

0.18 deg Antenna Beam Width; 0.15 deg Sampling
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Convolved with a 1 deg BW Antenna Pattern
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1 deg Averaging (1 BW Beam-Smearing)
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2 deg Averaging (2 BW Beam-Smearing)
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3 deg Averaging (2 BW Beam-Smearing)
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Scan Rate to Match Beam Smearing to
Beam Width

Conventional Waveform:
PRF = ¢/2R, .,
Max. Scan Rate = PRF/2N (beams/sec)

Example #1 (X-band):
R. ., =40 kmand N = 11 (22 pulses)
Max. Scan Rate = 170 beam/sec

1 deg BW ant.: Max. Scan Rate = 170 deg/sec
=> PPI Update Interval: ~2 sec

Example #2 (Ka-band):
R. ., =30 kmand N =11 (22 pulses)
Max. Scan Rate = 208 beam/sec
0.3 deg BW (Ka-band) ant.: Max. Scan Rate = 62.5 deg/sec
=> PPI Update Interval: ~6 sec




Stepped FM Strobe Mode

Dwell Time = PRI * 2N = 4NR,.,/c
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Strobe-Mode Waveform and Return

B Power: RAXPOL-RAW-20110712-222942. dat FEX




Range Averaging Strobe Mode

Dwell Time = PRI * 2N = 4NR../c
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Range Averaging Strobe Mode (cont.)

BW=N/PW
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Stepped FM vs. Range Averaging

Stepped Frequency FM Range Averaging
Receiver Bandwidth: >3N/PW N/PW
Sampling Rate: >6N/PW 2N/PW

Convergence to Mean: AF can be increased to Poor when reflectivity
ensure independence. field has fine structure.

Processing: Computationally Intensive Relatively Easy
Sensitivity: Same VN Worse
Range Resolution: ~ Same




RaXPol Strobe Mode

0.25 ms (4 kHz, +-32 m/s)




Strobe Mode

M Reflectivity RAXPOL-RAW-20110712-222942. dat, Records 800 to 1160 [2)[5)X] M Doppler Velocity RAXPOL-RAW-20110712-222942. dat, Records 800 t. ..




Strobe vs. Standard Mode

M Reflectivity RAXPOL-RAW-20110712-222942. dat, Records 80O to 1160 [=|[E|X]




Strobe vs. Standard Mode

,
M Reflectivity RAXPOL-20110712-222820. dat, Records 2115 to 2475 (=]l




Conclusions

 Impact of beam smearing is increasingly significant
when averaging more than 1 antenna beam-width.

e Stepped FM or Range Averaging Strobe pulsing mode
can effectively eliminate beam smearing.

e Future narrow-beam MM-wave rapid scanning radars
will require Strobe mode.




