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Causes of civil aviation abnormal events based on grounded theory—grey

relational analysis
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Abstract: Analyzing the causes of civil aviation abnormal events is of great significance for preventing aviation accidents.

Based on the data of abnormal events from the Air Traffic Management Bureau in a certain region from January to

November 2023, the grounded theory was employed for systematic analysis. The key causal factors were identi-

fied through three—level coding, and the grey relational analysis model was applied to quantify the grey relation

degree between each factor and the occurrence of abnormal events. The results demonstrate that this method can

accurately reflect the influence of different factors on abnormal events. The causal factors mainly include human

factors, equipment factors, environmental factors and management factors, with relational degrees of 0.65, 0.79,

0.67 and 0.85, respectively. Among these factors, management factors exhibit the strongest relation. Therefore,

management factors should be a key focus in civil aviation operation safety.
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Tab.2 Statistics of causal factors for abnormal events from January to
November 2023

Ay NAHER X, B#EER X, BREER X, HHER X, B

1 9 45 16 26 96
2 15 69 35 53 172
3 20 73 24 93 210
4 27 78 33 71 215
5 24 79 25 91 219
6 27 63 36 70 196
7 35 79 39 104 257
8 25 70 30 171 296
9 13 49 26 113 201
10 23 54 21 101 199
11 11 63 21 57 152
Bt 229 722 306 956 2213
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X,=(45,69,73,78,79,63,79,70,49,54,63)

X;=(16,35,24,33,25,36,39,30,26,21,21)

X,=(26,53,93,77,91,70,104,171,113,101,57)
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Tab.3 Dimensionless processing

A AHEER X, wsBEERX,  BEREERX,  HHEEX
1 0.09 0.47 0.17 0.27
2 0.09 0.40 0.20 0.31
3 0.10 0.35 0.11 0.4
4 0.13 0.36 0.15 0.36
5 0.11 0.36 0.11 0.42
6 0.14 0.32 0.18 0.36
7 0.14 0.31 0.15 0.40
8 0.08 0.24 0.10 0.58
9 0.06 0.24 0.13 0.56

10 0.12 0.27 0.11 0.51
11 0.07 0.41 0.14 0.38
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Tab.4 Difference sequences
Ay AEERX, w&PHRX,  HHHRY,  HHENEX
1 0.91 0.53 0.83 0.73
2 091 0.60 0.80 0.69
3 0.90 0.65 0.89 0.56
4 0.87 0.64 0.85 0.64
5 0.89 0.64 0.89 0.58
6 0.86 0.68 0.82 0.64
7 0.86 0.69 0.85 0.60
8 0.92 0.76 0.90 0.42
9 0.94 0.76 0.87 0.44
10 0.88 0.73 0.89 0.49
11 0.93 0.59 0.86 0.63
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£5 REXKRY

Tab.5 Grey relational coefficients

Ay AARRY, BEERX, FERRY, AHEE X,
1 0.65 0.89 0.68 0.74
2 0.64 0.83 0.70 0.77
3 0.65 0.79 0.66 0.87
4 0.66 0.81 0.68 0.80
5 0.66 0.80 0.66 0.85
6 0.67 0.78 0.69 0.80
7 0.67 0.77 0.68 0.84
8 0.64 0.72 0.65 1.00
9 0.63 0.73 0.66 0.98

10 0.66 0.74 0.65 0.93
11 0.64 0.85 0.67 0.81
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Tab.6 Ranking of relational degrees

AN S IR He4
NAHE 0.65 4
WREER 0.79 2
R E 0.67 3
HHHNE 0.85 1

FRAE T 45 SR T A R HE 7y - B B R R > 15
HHZESHIERZS AR E

SR PPk AR 2 B A X 25 SR ) R R T, S B
p=0.3%5p=0.7, X KEOCHREAT IR LR
IR TS RN 7 FoR.

x71 BBESW
Tab.7 Analysis of sensitivity
AN KR iz
p=0.3 p=0.7
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W E 0.75 0.82 2
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Fig4 Comparison chart of relational degrees
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