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Development of Simulation Method of Doppler Power Spectrum and Raw Time
Series Signal Using Average Moments of Radar Wind Profiler
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ABSTRACT

Since radar wind profiler (RWP) provides wind field data with high time and space resolution in all weather
conditions, their verification of the accuracy and quality is essential. The simultaneous wind measurement from
rawinsonde is commonly used to evaluate wind vectors from RWP. In this study, the simulation algorithm which
produces the spectrum and raw time series (I/Q) data from the average values of moments is presented as a
step-by-step verification method for the signal processing algorithm. The possibility of the simulation algorithm was
also confirmed through comparison with the raw data of LAP-3000. The Doppler power spectrum was generated by
assuming the density function of the skew-normal distribution and by using the moment values as the parameter. The
simulated spectrum was generated through random numbers. In addition, the coherent averaged I/Q data was generated
by random phase and inverse discrete Fourier transform, and raw I/Q data was generated through the Dirichlet
distribution.
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Fig. 1 Incoherent averaged original raw spectrum and

spectrum of weather signal plus noise generated by

skew-normal distribution assumption at an altitude of
(@) 250 m and (b) 2000 m for the north beam.
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