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Abstract

Starting from the problem of civil aviation flight delays, collect information on the punctuality rate
and delay time of China’s major airports and airlines. First, organize the relevant data from the
time scale, and use statistical graphs to present and analyze the delays of China’s major airports
and airlines in the occurrence of time changes and the relationship between airlines and airport
delay characteristics, and related conclusions; From the spatial scale, sort out the relevant data,
visualize the data, analyze the spatial changes of the major airport delays in China, and get the re-
levant conclusion; According to the conclusions obtained from the data and the conclusions ob-
tained by coupling the temporal and spatial characteristics, a complete spatio-temporal feature is
obtained; Finally, based on the ARIMA model, the Beijing Capital Airport is selected as a sample for
fitting analysis, and 2018 and 2019 are selected respectively, the annual and monthly punctuality
rate and average delay time are used as sample data to predict the flight punctuality rate and av-
erage delay time.
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Figure 1. Annual changes in the average delay time of airlines
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Figure 2. Annual changes of airlines’ punctuality rate
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Figure 3. Monthly changes in the average delay time of airlines
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Figure 4. Monthly changes of airlines’ punctuality rate
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Figure 5. Annual changes in the length of airport delays
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Figure 6. Annual change of airport punctuality rate
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Figure 7. Monthly changes in the length of airport delays
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Figure 8. Monthly changes in the average delay time of airports
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Figure 9. Annual delay characteristics of Capital Airport and Air China
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Figure 10. The annual delay characteristics of Tianjin Airport and its resident airlines
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Figure 11. The annual delay characteristics of Guangzhou Airport and its resident
airlines
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Figure 12. Monthly delay characteristics of Capital Airport and Air China
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Figure 13. Monthly delay characteristics of Tianjin Airport and its resident airlines
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Figure 14. Monthly delay characteristics of Guangzhou Airport and its resident air-
lines
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Figure 15. Visualization of the on-time rate of regions and airports
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Table 1. ARIMA model analysis results of Beijing Capital Airport
F 1 tREEIIE ARIMA SR SR

ARMA(2,2)BE R 43R

i %E i
e c 0.696
al 1.639
AR %
a2 -0.977
Bl -1.943
MA 2%
B2 0.998
Q6 (p 1) 0.010 (0.922)
Q12 (p fH) 6.345 (0.386)
Q 4t Q18 (p {H) null (null)
Q24 (p fH) null (null)
Q30 (p fH) null (null)
AIC —33.565
= HAEN
BIC —30.656

*p < 0.05, **p < 0.01.

EEXTHERZR, 458 AIC {5 B HEN G EBAREET), X2 MEER BB IEAT SRR L ik, 2%
HH BTN ARMA(Q2,2), HARA X N:
y(t)=0.696+1.639*y(t—1)—0.977* y(t—2)-1.943%¢(t -1)+0.998* ¢ (t - 2).

M Q Gt B4 RAE, Q61 p AT 0.1, WIFE 0.1 1 EEM/K P FAREIELAL R B, R )5k 7 2
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Figure 16. Beijing Capital Airport on-time rate fitting and prediction
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Table 2. Predicted values of on-time rate in the next 12 phases of Beijing Capital Airport
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Figure 17. Comparison of predicted and actual values of Beijing Capital Airport's punc-
tuality rate
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*p < 0.05, **p < 0.01.
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Table 3. Predicted value of average delay time in the next 12 phases of Beijing Capital Airport
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Figure 18. Fitting and prediction of average delay time of Beijing Cap-
ital Airport
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Figure 19. Comparison of predicted and actual values of Beijing Capital
Airport’s punctuality rate
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Table 4. Error analysis of Beijing Capital Airport
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