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Some Considerations on the Doppler Spectrum of the Horizontal
Wind Velocity as Measured by a Fan-Beam Radar

By
Hiroshi Uyeda and Tsuruhei Yagi

National Research Center for Disaster Prevention, Japan

Abstract

Observations of the horizontal wind velocity were made using a fan-beam
Doppler radar as used for airport surveillance with the wavelength of 1l cm. The
observation was made at Mitaka, Tokye from Sep. 10 to Oct. 10, 1979. The
purpose of this observation was to measure the horizontal wind velocity, easily
and on the real-time basis.

The horizontal wind velocity was calculated from the combination of two
radial components of wind velocity (Uyeda and Yagi, 1980). These components
were measured at several selected points within the radar echoes of the rainfall.
For the calculation, an assumption was made that the horizontal wind velocities
were uniform in and around the area including the two measuring points for
each combination.

The Doppler spectra of rain echo were obtained at 89 measuring points. For
each spectrum, the mean value above the noise level, the mean value above the
—3dB level and the peak value were calculated. With these values the
characteristics of the Doppler spectra were investigated, and the following
conclusions were made:

(1) The mean value above the noise level is appropriate as the Doppler velocity
to calculate the horizontal wind velocity.
(2) The resolution for the Doppler velocity should, in practice, be selected from

0.1 to 0.5 m/sec, according to the expected accuracy in measurement,

(3) The observation of horizontal wind structure with height using a pencil-beam

Doppler radar is found to be important to clarify the cause of secondary

peaks.
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It was ascertained that the short-time forecasting method for rainfall, which
is under contemplation, would be practical by measuring horizontal wind velocity

in real-time with Doppler radar.
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