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Implementation of a Turbulence Detection Method Exploiting Vertical Load Factor
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Abstract: Turbulence has been identified as a significant hazard for aviation safety. DO-220A, the
minimum performance standard for airborne weather radar, has been recently updated by the U. S. aeronautics
radio technical commission, which requires that the characteristics of aircraft should be taken into account in the
turbulence detection. Thus, in this paper, a turbulence detection method is studied in which the vertical load fac-
tor is incorporated into the detection procedure. This is of practical significance for accurate turbulence of
airborne weather radar. Firstly, the turbulence model is constructed and the impacts of the characteristics of air-
craft are quantified. Then, the vertical load factor is computed using the spectrum width of turbulence and the
characteristics of aircraft. Afterwards, according to the Bayesian criteria, an optimal statistics based on threshold
of turbulence detection is determined. At last, the real ADS-B (automatic dependent surveillance-broadcast) data
of an aircraft that encountered turbulence is used to estimate the vertical load factor. The estimation results show
that the vertical load factor is larger than the detection threshold when the aircraft encounters a turbulence and
hence it is necessary to execute an alarming processing. This is consistent with the real situation, which verifies
the effectiveness of the presented turbulence detection method.
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