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DEVELOPMENT OF REMOTE SENSING SYSTEM
FOR THE PLANETARY BOUNDARY LAYER
USING A MICROWAVE RADIOMETER AND A SODAR

By Yasushi MITSUTA, Michio YAMADA,
Mitsuaki HORIGUCHI and Masato TAKEHISA

Synopsis
Remote sensing system for the temperature profiles in the planetary boundary layer from
the ground was developed. This system consists of a microwave radiometer, an acoustic
sounder (doppler sodar), a measurement system for surface meteorological elements and a
data processing system. The retrieval of temperature profiles using the statistical inversion
method is simulated.
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Fig. 1. Calculated brightness temperature for the U. S. Standard Atmo-
sphere, 1976.
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Fig. 2. Normalized temperature weighting functions at the selected frequencies for this
microwave radiometer.



364 EIAP SRS SR EB-1 1, 4 (1989)

- - - - - - - =Synchronous— - -
Reference Reference Signal 1
Noise Source Noise Source Generator '

[ s T A T [ SR
I Cassegrain  L—d  led [rTETTIITEIIOT N 1
! \\Q::enna IF Amplifier N Analogue
|| i Qutput

R, Modulator Detector Synchronous

! Dicke ) Detector
Directional Switeh | | | promemsscoTooTTIITTS A
Coupler Loca Local
Oscillator 0Oscillator

{486Hz) {6.4~12GHz)

I Temperature

; ¢+ Controller
) "“"22;:?;2;; DC Voltage
! H Electric
Power
‘1 Supply
L—---—-—--——-— ower—
Unit - Vo - -
Electric Power Input
(AC 100V)
Digital
Qutput
Fig. 3. Block diagram of the microwave radiometer.
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Table 1. Specifications for the microwave radiometer

Type 50 GHz-band, multi-channel radiometer (6 channel)
Frequency 54.4/55.2/56.0/57.0/58.0/60.0 + 0.05 GHz
Dynamic range Brightness temperature 5 K~400 K

Precision 05K

Antenna Cassegrain antenna (¢ 0.6 m parabolic reflector)
Local oscillator Gunn oscillator

Moduration frequency 30 Hz

IF bandwidth 80 MHz

Integration time 30 sec

Output analogue output : 4 mA~20 mA
' digital output : RS-232C

Electric power supply ACI00V + 10%

Size main unit: 390 H x300 W x300 D

electric power unit : 270 Hx 200 Wx 350 D
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Fig. 4. Test results of the statistical inversion method. Real temperature profiles (TF),
and estimated profiles (TF) by the statistical inversion method.
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