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Fig.1 Clear air turbulence prediction scheme
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Fig.2 Actual and theoretical power spectra of vertical wind
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Fig.5 Verification results of EDR estimation algorithm
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Y Pl% RI% F1/%
SVM 75.12 76.75 75.93
CNN 77.25 78.12 77.68
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MT-CNN 92.77 93.79 93.28
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influence of distributed ducted fans on the aerodynamic

Research on Clear Air Turbulence Prediction Based on Multi-Scale Temporal
Convolutional Network

Zhang Qilin’, Gao Zhenxing', Qi Kai

1. Nanjing University of Aeronautics and Astronautics, Nanjing 211100, China
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Abstract: Atmospheric turbulence can easily induce airplane turbulence, and even leads to serious symptoms and
accidents. Accurately predicting atmospheric turbulence and its impact on flight is extremely important for ensuring
flight safety. This paper addresses the problems of sparse prediction datasets, low spatiotemporal resolution, and high
false alarm rates in current turbulence intensity estimation methods based on flight data. Firstly, a maximum likelihood
estimation (EDR) algorithm based on the Kolmogorov model is established, and experiments are designed using the
von Karman turbulence theory model to verify the effectiveness of the EDR algorithm. Secondly, a multi-scale
temporal convolutional network (MT-CNN) is constructed to predict the EDR index of flight routes based on flight
parameter time series. Experimental analysis shows that the turbulence prediction accuracy based on MT-CNN
reaches 92.77%. The method proposed in this article can provide effective prediction of clear sky turbulence intensity
in flight routes, helping pilots and controllers make decisions on route turbulence risks and ensuring flight safety.
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