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Development of a high-resolution 1.3 GHz wind profiler radar
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Abstract

Wind profiler radar (WPR) measures height profiles of vertical and horizontal winds in the clear air. WPRs have been used
not only for scientific research but also for monitoring wind variations routinely. Recent advances in measurement
techniques enable WPR to enhance its capability. Range imaging (RIM), which uses multiple frequencies and adaptive signal
processing, enables WPR to resolve small-scale turbulence and wind perturbations by enhancing range resolution. Adaptive
clutter suppression (ACS), which uses subarrays and adaptive signal processing for controlling the receive beam pattern,
mitigates clutter contamination.

Currently RIM and ACS are used only for scientific research. Aiming at applying RIM and ACS not only to scientific
research but also to operational monitoring of wind and turbulence, a high-resolution 1.3 GHz WPR has been developed. As
a means for enhancing range resolution, capability of RIM and oversampling (OS) were implemented. For OS and ACS, a
unique multi—channel digital receiver was developed. In addition, auxiliary subarrays were installed. The auxiliary subarrays
receive echoes from clutters which exist near the ground, and signals collected by the auxiliary subarrays are used for ACS.
Multi-instrument measurement is a promising means to elucidate processes in the boundary layer. We hope that the
high-resolution 1.3 GHz WPR will be used in future multi-instrument measurements.
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