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POSSIBILITY OF RADIO ACOUSTIC SOUNDING SYSTEM (RASS)

By Yasushi MITSUTA and Yoshiki ITO

Synopsis

New radio acoustic sounding system (RASS) proposed and planned by the present authors
is described. RASS is one of remote sensing techniques and is able to provide temperature
profile of the lower troposphere. The system proposed in the present paper isa combination
of a S-band pulse radar and a frequency-controlled acoustic ptlse transmitter and enabies to
detect the temperature profile by comparing recewed power radio signal from each acoustic
wave front without Doppler analyses. This system needs rather high acoustic frequency,
and the height range is limited to a several hundred meters.
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Fig. 1. Block diagram of the receiving circuit of the sodar for wind velocity measurement.
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Vertical velocity by Sodar and SAT averaged every 64 sec.

Fig. 2. An example of comparison of vertical velocities as observed by the Sodar and the SAT
on the tower at the height of 200m from the ground averaged over every 64 sec.
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Table I. Review of existing world RASS’s in comparison to the one proposed in the present paper.

Stanford” | Stanford’ | SRI-NWS | RRL-Japan | Kyoto Univ
VHF-pulse VHF-CW UHF-CW UHF-CW SHF-pulse
Doppler- Doppler- Doppler- Doppler- power
tracking tracking tracking tracking comparison
AF
frequency (Hz) 85 85 1000 1000 6900
power (W) 85 70 340(1700) 300 300
pulse width 100 5~200 420~490
antenna 3% 3 (15inches)|3x 3 (15inches) 10% 10 1. 5mg 1. 8mg¢
beam width 16. 8° 24° 10° ~15° 2.3°
RF
frequency (MHz) 36.8 36.8 440 445 3050
power 5K W (peak) 8 1.0 100 60K W (peak)
antenna 2 Yagi 2%2 Yagi 2Helix 3mg¢ 3mg
beamwidth 45° 30° 45° ~15° 2.7°
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Fig. 3. Variation of sound virtual temperature increment (sound virtual temperature—
temperature) with temperature and humidity after Mitsuta (1965).
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Table 2. Performance of the S-band radar
MODEL JMA-265.

Jargeas [ romson frequency 3025~3075MHz
2T Y IO At
N . S peak power 60KW
K r"ﬁ (an K " pulse width 0. 08ps
i, R Ely ’ pulse repetation rate 3000Hz
‘\quﬂ“m [ eusenes intermediate frequency ~ 30MHz
- ey Y [ e noise figure 10dB
Temp—— - IF bandwidth 10MHz
Fig. 5. Block diagram of the proposed S-band sensitivity 85 dBm

pulse RASS.
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Fig. 6. Signal to noise power ratio as a function of relative humidity and range.
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