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Monitoring of Winds in the Lower Stratosphere with the MU Radar
—Environmental Assessment for the Stratospheric Radio Link System—
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Abstract

Height, seasonal, and short-period variations of
lower stratospheric winds around 20 km altitude,
where aircraft for the stratospheric radio link sys-
tem will fly, are analyzed based on the wind data
obtained by the MU {middle and upper atmosphere)
radar for three years. While the stratospheric jet
stream was found to be weak enough in summer, it
turned to be fairly strong in winter even at the
so-called ‘zero-wind’ height of around 20 km, some-
time exceeding 40 m/s over a period of two days.
Random wind fluctuations of the order of 1 m/s was
found to exist in thin turbulent layers of 50-100 m
thickness.
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Parameter Value

Location
Radar system

Ouperational frequency 46.5 MHz

Shigaraki, Shiga, Japan (34.85°N, 136.10°E}
monostatic pulse radar; active phased array system

circular array of 475 crossed Yagi's

3.6" (one way ; half power for full array)
steering is completed in each IPP

Antenna
aperture 8330 m* {103 m in diameter)
beam width
steerability
beam directions 1657 ; 0"-3¢" off zenith angle
polarizations linear and circular

Transmitter

475 solid state amplifiers

(TR modules ; each with output power of
2.4 kW peal and 120 W average)

peak power
average power

I MW (maximum}
50 kW (dugy ratio 5%) (maximum)

bandwidth 1.65 MHz (maximum)
(pulse width ; 1-512 gs variable)
IPP 400 us to 65 ms {variable)
Receiver
bandwidth 1.65 MHz (maximum)
Ir 5 MHz

A/D converter
Pulse compression

12 bits X 8 channels
binary phase coding

up to 32 elements ; Barker and complementary
codes presently in use
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