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A two-layer assessment model for resilience of civil airport

transport services in severe weather
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( College of Safety Science and Engineering, Civil Aviation University of China,
Tianjin 300300, China)

Abstract; In order to enhance the ability of civil airports to cope with adverse weather conditions, a
two-layer assessment model for airport transportation service resilience was proposed, addressing both the
overall level and specific elements. The first-layer model—a cloud-based assessment of airport overall
resilience—was based on a clear definition and understanding of airport transportation service resilience.
Starting from the four core resilience capabilities of absorption, adaptation, recovery, and optimization, a
resilience indicator system comprising 28 evaluation elements was established. Based on the cloud model,
evaluation standard clouds were determined, and the numerical characteristics of each layer of indicator

clouds were calculated layer by layer to assess the overall resilience level of the airport. The second-layer
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model-identification of key resilience elements of civil airports was based on "

importance + obstacle
degree" of airport elements considering the contribution and obstruction degree to the overall resilience of
the airport, proposed methods to characterize the importance and obstacle degree of airport elements, and
comprehensively identified the key elements of airport resilience. Subsequently, a case study was
conducted using Airport A as an example. The results indicate that the indicator system and evaluation
model constructed in this paper can accurately assess the resilience level of airport transportation services
and identify key resilience factors. Airport A’s overall transportation service resilience score was 0. 284 7,

which is at a high resilience level and consistent with the actual situation. Among these, employee

emergency rescue capabilities, employee psychological qualities, and employee years of service are key

factors affecting airport resilience levels and require special attention and improvement.

Keywords: severe weather; civil airport;

model; cloud model;
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Fig.2 Indicator system for assessing the resilience of transport services at civil airports



494

LA B9 KA RAWU i i iR 55 B SUZ Al R - 81 -

2.1 ETFRERNIZHRSHIEITEHED

AR A P E PEAE 5 B A A
AT 7R P 6 G2 B B AL RSO | - 3 1
BE JHE, B H, % 3 DNECFREE S e
FHFRIES . BT B A R ML 48 i IR 55 1)
PEVEAG A ELAARTEAG L BR AT

1) BENG TN R = 256 DS
SCHR I AR 53 B PPN AR HESE R 5k 5 AN R,
FCRIPE S G A 53 0 AR B - (0,207 5 BAKH)
P (20,407 ; M (40,60 ] ;B E 1 (60,807 ;
FFIE (80,1007 , M RIPFELE V= {fIKEHE, BN
PR, B, B B m R AN [R] Y )
EGIX ] ARE T 2 RPN AR E = AR IR,

(Vi + Vi)
Exp =
2
(Vmax - Vmin) l
g, = e ) (1)
6
Hr:p = k

orep ARV, RV, ONES p ISR i
IMEFRIAA ;| i85, BBk 0.001~0. 1,

R FH B 42 53 B30 R WL i i I 55 ) P PP
5y X, ARV SF R = S8 E) 1 LA
0. 618", LU HEAE Ay i B PP RS, H o A A
ZHE, =50,H, =0.05, HRAE(1) F32PFHHERT
N S BCTFREEE, WA 1, FFAH Matlab £33 R
MO EIPEE AR = B W E 3 iR,

®1 IMEREHFETE

Table 1 Evaluation level cloud digital eigenvalues

TSR T X 8] BRCERRIEE
7k (0,20] (0,10.300 0,0. 130 9)
BARIME (20,40] |(30.900 0,6.366 7,0.080 9)
) (40,60 (50,3.934 6,0.050 0)
et (60,80] (69.100 0,6.366 7,0.080 9)
T (80,100] (100,10. 300 0,0. 130 9)

2) HWAHLEIE R = BT R AR (E MR R 23
ARG, i L AT 7045 8] =G0 Z R 4T
WAL ] B R AE AT B = SO E R 2 T
FHIEETT

1 n
E ==Y ux;,j=1.2,m
7 n -1

| 1 ¢ (2)
En/._ ?X;;|xl] Exl_l

H, = /I S7-E |
7 J

& BfE + BE i

&1
09} o BRI
g
08} « BEPt
0.7 P
0.6
il
& 05
o4l \
0.3 \
02t ] ‘\
0.1} \
n L o L ‘f/ L L x‘\ L L )
40 20 0 20 40 60 80 100 120 140

PRSP E
B3 Tk zE

Fig.3 Evaluation criteria cloud diagram
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Fig.5 Comparison of the indicator evaluation cloud
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