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Research on the Estimation of Air Traffic Fuel Consumption Based

on Trajectory Data
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(1. College of Air Traffic Management, Civil Aviation University of China, Tianjin 300300, China;
2. CAAC North China Regional Administration, Beijing 100621, China)

Abstract: Aimed at the problems that QAR data are hard to obtain and the accuracy of existing air traffic
fuel consumption estimation methods is poor, this paper presents a method to estimate fuel consumption of
air traffic based on radar trajectory and echo state network. Firstly, the QAR data are used to train the
multi-parameter echo state network fuel flow rate estimation model. And then, in order to make the model
suitable for radar trajectory data, the key influencing factors of the fuel flow rate are extracted by the
method of sensitivity analysis, and less-parameter fuel flow rate estimation model is constructed with pa-
rameters such as flight state, vacuum speed and altitude. Finally, the model is verified by 20 real trajecto-
ries. The results show that the relative error of this model is about 4%, its accuracy is improved by 40 %
than that of the BADA model.
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Fig. 1 Air traffic fuel consumption estimation system
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Fig.2 The curve of a flight fuel flow with flight state
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factors for different flight states
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Fig.3 Less-parameter ESN fuel flow rate

estimation model
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