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Abstract: When the airborne weather radar detects low-altitude wind shear in a complex terrain environment,
the non-uniform characteristics of ground clutter make it difficult to accurately obtain clutter statistical
characteristics, which in turn affects the clutter suppression effect, and makes the wind speed estimation of
wind shear inaccurate. A Colored-Loading Knowledge-Aided STAP (CL-KA-STAP) wind speed estimation
method of low-altitude wind shear is proposed. This method first constructs a dimensionality reduction joint
space-time transformation matrix, and performs dimensionality reduction processing on the echo signal of the
distance unit to be detected, and then integrates the prior knowledge obtained by the Digital Elevation Model
(DEM) and the National Land Cover Database (NLCD) into the combined space. In the Combined space-time
Main Channel Adaptive Processor (CMCAP), the color loading coefficient optimization function is constructed
to solve the color loading coefficient, and finally the filter is constructed to realize the adaptive filtering of
clutter and accurately estimate the wind speed. The subsequent simulation results prove the effectiveness of the
proposed method.
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