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RASS (Radio Acoustic Sounding System)

provides vertical profiles of virtual temperature 1n all weather
conditions.

Bragg condition: Aa (sound) = Ae/2 (radio wave)

3.1kHz (ha=11 cm), | 1.3 GHz (he=22 cm)
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RASS (Radio Acoustic Sounding System)

provides vertical profiles of virtual temperature 1n all weather
conditions.

Bragg condition: Aa (sound) = Ae/2 (radio wave)

3.1kHz (ha=11 cm), | 1.3 GHz (he=22 cm)
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WINDAS (Wind Profiler Network and Data Acquisition System)SinCe 2001 : 33 L-band WPRs
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Kumagaya Weather Station
Practical 1ssue: high noise to residents near by due to sidelobes.

-

What's that?

Adrt

“B=@. Too loud noise!




(2) Audible sound from ultrasound

Amplitude modulation (AM) speaker
RASS sound

3kHz

® Il
Ultrasound
e.g., 40kHz T
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(2) Audible sound from ultrasound
Amplitude modulation (AM) speaker

3kHz

|

Ultrasound Speaker

——

Ultrasounad
e.q., 40kHz

Audible sound carried by the ultrasound.

=> Narrow beam of the RASS sound. “
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(2) Audible sound from ultrasound
Amplitude modulation (AM) speaker

RASS sound

3kHz
Ultrasounad

e.g., 40kHz “\/VW\/\f

Audible sound carried by the ultrasound.
|

RASS sound decreases with the dissipation of the ultrasound.

——

Ultrasound Speaker

L —
L ————

=> Narrow beam of the RASS sound. W
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Audible sound from ultrasound
Parametric Acoustic Array

(PAA): high detectability and low sidelobes

Primary End-fire Virtual Array

Source
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bifrequency waves

37kHz and 40kHz

Primary Beam

« Effective Array Length >

from W.-S. Gan et al.(2012)

37kHz + 40kHz = 3kHz (+ 77kHz)



Audible sound from ultrasound
Parametric Acoustic Array

(PAA): high detectability and low sidelobes

Primary End-fire Virtual Array secondary audible
Source \ wave (3kHz)
.
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bifrequency waves

37kHz and 40kHz

Primary Beam

« Effective Array Length >

from W.-S. Gan et al.(2012)

37kHz + 40kHz = 3kHz (+ 77kHz)

RASS sound (3kHz) can propagate long distance
even after the dissipation of the ultrasound.
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3. Evaluation of Parametric Acoustic Array

Comparison with radiosonde and conventional RASS

Period:
2016-2018 (23 days - no rain, light wind)
08:00AM-09:00 AM (60 min.)

Radio sonde launch: 08:30 AM (locates 400m from RASS)

Acoustic-RASS and PAA-RASS were switched every minute.

Time resolution: 2 min for each speaker system
Range resolution : 100 m (665ns)
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Period : 2016-2018 (23 days : hourly mean)
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PAA Tv[°C]

Period : 2016-2018 (23 days : 1 min mean)
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PAA Tv[°C]

Period : 2016-2018 (23 days : 1 min mean)
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Conclusions (#1)

Parametric Acoustic Array Is available for
the RASS measurements.

PAA has extremely low sidelobes and
could be Installed to wind profilers
located In urban areas.

PAA-RASS has accuracy and precision
comparable with acoustic speaker RASS.

PAA-RASS Is susceptible to horizontal
winds due to the narrower acoustic beam.
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RASS Height Coverage [m AGL]
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Effect of wind and countermeasures
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Effect of wind and countermeasures

t Sound advected by wind
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Effect of wind and countermeasures

(1) beam broadening (2)beam steering
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Effect of wind and countermeasures

(1) beam broadening (2)beam steering

Q radio wave lii'
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(1) beam broadening
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(1) beam broadening [>
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(1) beam broadening [> BW: 5° => 12°
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(2)beam steering Steered 2° windward for wind
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(2)beam steering
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Effect of wind and countermeasures
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Masuda et al., 1988
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Masuda et al., 1988
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I: Horizontal distance
from the antenna to speakers



I: Horizontal distance
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Masuda et al., 1988



I: Horizontal distance
from the antenna to speakers

Masuda et al., 1988



e — I': Horizontal distance
. = from the antenna to speakers

Masuda et al., 1988 (c)



Height [m]

RHI observation of Doppler velocity with a wind profiler
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Height [m]

RHI observation of Doppler velocity with a wind profiler
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Conclusions (#2)

Parametric Acoustic Array Is available for

the RASS measurements.

PAA has extremely low sidelobes and
could be installed to wind profilers

located In urban areas.

PAA-RASS has accuracy and p
comparable with acoustic spea

recision

ker RASS.

PAA-RASS height coverage may be
comparable with that of conventional
RASS by use of advanced profiler.



Thank you for your attention!







Mitsubishi Wind Profiler
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Shizuoka Weather Station
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Shizuoka Weather Station

Technical 1ssue of RASS: high noise to residents due to sidelobes.
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