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A review of research for civil aviation safety resilience

YUAN Leping, ZHENG Ying, GU Zekun, GAO Yuyu
( College of Safety Science and Engineering, Civil Aviation University of China,
Tianjin 300300, China)

Abstract: In order to systematically review the research and development status of safety resilience in the
field of civil aviation at home and abroad, and deepen the research on safety resilience in the field of civil
aviation, firstly, the concept of aviation safety resilience was explored by reviewing policy documents,
standards and research literature related to air transport systems in recent years. Then the research and
application of safety resilience in civil aviation airport, air traffic control, flight operation and other fields
were discussed. Finally, the existing problems were analyzed and corresponding suggestions and prospects
are put forward. The results show that the safety management of civil aviation has formed a relatively
perfect system, and the safety resilience covers all stages of safety management before, during and after,
but it still cannot meet the needs of perfect connection and integration with the existing safety management
system. Current studies focus more on the resilience of airports and route networks. In terms flight
operation, more measures are taken to improve safety resilience based on the actual flight operation. The

basic research on aviation resilience assessment is relatively lacking, and the research on aviation
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personnel resilience at operational level is far from enough. In the future, relevant research should be

carried out around the individual operation resilience, enrich the basic research of resilience assessment,

further deepen the research and form a relatively stable discipline system, pay attention to the connection

between safety resilience and safety management system, and assess individual operation resilience from

the perspective of safety.

civil aviation; safety resilience;

Keywords

0 3| &

PhRfiE L2 38 fil A P % R, s R AE
TR GRAFRE RS, 3 A o = OB AT SR A
FE AR A A HUK | R OXUR,
AN EG ] & T ATk A R B A K e, B
BR 244 I FE 3R

KT RIBEIT , b 85 45 H A S 38 A
Ko HME & i HOLLING™' 19 42 70 4E4%
e BTS2 FOLKE Ktk SO R 40
FE 2 AR AL R TS A B A SN RE ST, AR %
44013, HOLLNAGEL ™ 6 LA FE AL 48 3 T i S 14
FIRU (4922 445 1 Safety-1 JuIE , 420 T 5 R
TR Safety-11 #E &, AHXT T Safety-I, Safety-I1
FESRIE RN O HF 2 AT SRR AR PR RS AT, R
SR R GEA G X T e & BA Pk, %4
LR N DG H RGBT R RV R R AR
il R 45, i, HOLLNAGEL™ i 48 i1 T R4 % 4
PIPERY 4 AFEAR T 1, B e R fiE 7 | W fE | T
fe 1 2z te )1, FEE AN Web of Science | T
25| ( Engineering Index, EI) S5 5045 i b, /R )
PE 4 AR SE R OGSO & B, Ak 22 T i
PR L AP AEAS TR 45U A (] T 4 g T, Gl
7o ) AN 0| A ) 7 e o O AR e 312 7
PIPET BRI T e SRS T R e

safety management ;

air transport; flight operations
SCAEH A AT TR e I B 5 T ORI A
JIARIE, Horr PEI Jingjing'®' SR FIH £ 45 47 1K 2 15
HTAL e 40 s SHIRALL 2517 58 3o B 1141 B ) 45
SR PPAR 42 A M SCA s Pz B 56O AR A1 2 A B A
2 AR -2 S - R RS AT Ol — 5 2 5t
R SR AR | S T AT 50 2 e WM SO S 2 2 5t
BMZIAMER . FERMUTUR, ST HERBST , A
FL 25 32 i 9 4% B ME B s Ul R 2 B
(/ST

Il AL A1 AN [ B2 85 U0 1 A BT
58, NRATSE AL B | BT AR SR R S B
LR (S Y S ey ik ) R NTIK B
(8 SCRAPAl T i 1T B TR A s vh 28l
G PRATU OE FHTY AEL A SR 3T A 25 2 4 4R
AIRIVERI TS, 45T 1L, 28 3 JU0 A B ] P A1 B A 40k
BUA B ERTER T, I 45 G =S s fin LR At
SR SEBRI T, PPk B A LS 2 e EREE , e H
RS BRI R B 2 e )k R A R 3, U
fii s 18 i 2 AR ST S T R
1 MEREFEBFBSHAR

IR 50 i s B PO — B BE ), JL AR SR
B RGeS I sl s b i A 0 T AT RE DRSS D fiE
KA KT AWINE, AR GUA A [ A B
FfANRE SC o i BU Y 2 TIVEME S R LR 1,

&1 HoTENZEHERSRE N

Table 1 Concept and connotation of safety resilience in certain fields

ARidE Ay (=3 W& TR
EH 1988 | WILDAVSKY™™ | 7 &FUkE S G 6 H PSRt 242 S A fig

— MBI AR Z SRR B RINE BT, 2205 AR A 52 B G A A

R [19]
EpA &= 1999 MILETI AR T R R
By A 2007 MILLER I8 TAE R G AE T X Fp Wi 22 wh 38 B WS RN B L 2N R4 SR e
T 011 —— RGN T Z AT 2 J5 s O s INFERE R L, R 7E & AE TR

H AR NG E WA AEfis T

WA | 2016 | MEEROW 252

BT FR G A2 A AR 2Bl AR O 2% 7 T XS T I A R PR R A2 T
DIRERIRE ST , AT R 5 AT sl R R i 23 A8 AR ) DR 4% L fiE

R/ 2022 Jy g )

fot s oy AR AT R v BE BB HIRPT R AZ T A R T Sl iR A G A
Wisty 2 efa e , DLIEH KPS fhia i il 55 I F- 2k 8 B o i g




RO R S IS LA +3

ZxR1

U iR e

S iR

18 H 2022

7SR AR R L A Bl MR R BEAE T R, LAAE R R 9% RS H
HY, S R 55 B — DN SR 22 RS R BE 1 B U & e pI V4R R 4L
S AT A BRI T OB R RE T, SRR AR TR MR L | DR SR P fiE
T3 HBCR R TR WK Ak A 5 e

WhiA | 2023 | XA

T2 AL 32 3 K RN il ], R GEAS B Jfg s 4 Sl B, 32 20 iy, (1 R &2
PEREREASIRHT IR KSR R OR A B IE W a2 5% | 8 32 IR )5 e NPk S IE 4
1B IFREMIR 2RI BN, AN 27 ] A DU S 4 il 17 kRS PIE 3, B v
U N e

2024 A ]

TR 55 X TR iz B P RERS I TI00  REXEASFSE IR AR F0F 5 IR Rl e
255 b S BE T, i — Mot R R LR

BrBUOF | 2024 F sl

TE— 7 I 25 PA TR RS 42 4 AR ], BE A% SRR Wi 2 4 IR 53 1oz G £ 7 B
IR ADRASIIRE ST o 47T BURTE A2 3 T 3508 A0 A 42 42 KU i i 1) 1R 9K
2 aia s MR B BUR AT 2 Ik

SRR, X TR R SOREU o 3 26
55 1 2R B AR E A AT 55 0 58 B Rk
oK 5 58 2 FIRR IR M2 X AN Bl A PR S A A
P TTER 3 28 0 5 98 2H 4V T RS B0 HE ST (I 4
AR .

T ATAHSCHZWIIFE 1T it a 18 4 U N 1) %
SIS, MR 25 22 42 Ry R IL AL B0 1 52 Lo L
BT R ISR B A BE F T BRI 2
WiAT % 4202 ( European Organization for the Safety of
Air Navigation, EUROCONTROL ) ( 2% %2 18 45 B )
PET R B ) T8 PR 48 R 2R T4
T ) B S R LI RERY N FERE ), AL, AT
TEBUHAN AN AT T S Fp B g 508 bR R A
HLUAA IR R GRS PO s 1k, 45
AIEHVE M RGP RESR ™ eAh g
A B U — A RIS fi R G R E X,
RIFERSh TR LT, Rl R R 24
it e A As T oK LA R A A BRI 1] P L5 B A9 18
ARSI R R GENE REAF R AVERIRE ST, IR AE %
A7 R A K

2 HFEBITREHNERAR

A R 2 R AE T LA N 28 011 9 5%
W H AN R 05, WL Z (R W EE R i1, fe i 2
R4 CLARK 457 38 i3 0 5% 36 E Ml i W
WA, AL AT T AL M 4% i a i, DUk
HEHK 5 5 185 GUO Jiuxia 250 3k B Py 4 3t
314 AL EL 5228 vh 22 38 EHE , 0 i R AL
3 W 4% R B 37 X 28 | ) T 2 i A9 465 4 B30 BK
BRI M4 7 R A L M g b, B atde
FEAALIT 2B BB v KSR S VA A 7 T

WFRAIHTEIE R ST T MR 32T, B2
W 28 BRI TE N LI UL 0 28 0 PRI 7 THI A5 B B4
FH o A A 2 I 2% | S G F A ) P Fe A , Al At
FFSE AR PR DA AR A4 o 2 52 38 I i g sl G
AT A 17 A L2 Jr g 2 90 2% 1) 40K 52 14 R, 3 i
PEAEHRIE

LRI i 17l R e 2
YRR, BEEAEDY R0 e 25 R E T BT L Sl
W RIVEREAT T AOCHESE , NI BE hRE (& 0F (Y
S5 4 ANYEFE R R B A B P AR AR R R e
BB ;R IO 25 G VR I, € AL PPN 20 A
HBMEAY o RALERE X H 3 i 2R =, A PRIIE
AT R R 4 ML T 2 5 A A7 B A
Kk, FHEEE AR, DL IE AR KA 2
323 —E R BRI s i S A B R BE T K
S BN FAFRT K-, [R5 4 b DR B R — i PR A kS
W42 4> FATURECHI %55 DA A 736 | B3 A1 i 405
SR ARV 4 1Y) A R ML A7 T P 285, 5
FHIBE BIL % R ) 5 B 3 A AL 375 18 T ) 4% B 1
HUANG Chunnen %577 3 % 52 i) Z2 5 e g S 42 14
RN R PEAR SR 2R R FE DL i e fd
FEVENNE B AR R TG & B PPN I 4k
HAEH AT R SIS Z (8] 1 220

Jodd s ML FR SRR % 8 F AR RE 1, GUO
Jiuxia %% FEF R EISH EHLIAB T R G L 4
PR BRAEZE AR | ) T 2 e 4R 23 A1 125 ( Functional
Resonance Analysis Method, FRAM) ¥ #7121 &
it BV G, ZHOU Lei % R HLZ 01 A
23 [a] RIS B)_E (9 28 A DL S i SR A rh AL )
PERZIE R R P T RHLZ B K BB s .
PLZTE B 5 & S, e 8 sk 52 3 1E W s 17



hOoE % e B % ¥R 3548
-4 - China  Safety Science Journal 20254F
R, B LA U RN R, LR X 4 By A

MA R ZE T HL718 47 % A, (E S0 5 Ay
TEFE S AT S LRI O N ML A BT Bt I 3
W4, H RN T AL % e T AR £ N 2
ANAEREVEBURNAR R MR TR 2R | BEAh , L H 22 3
K22 M%s FRAM G505 AR L A PEDT T

3 THREBEEZEIUERR

DIAE 23 v 28 30 45 2 A i R 0 ) T A 28 0 FA
F T R T B A B YA | 15 2 ol i B AN R
1, B X 22 42 1 B i AN 5B A Sy BR T 91 By S il R
F10 AR N TR MR PE R f i 5 A
TGRS M 224 YENSON 451 5 25 th 38 38
B SRR T ADLR G RIE R s R 3R
FEEAHf X SE R 3R Z (] 1 N TE G &R, (HHOC R R AT
FIESE X M AR, & rTh Al RS S —
WA 5 At 2 R G, T B BB AR R DF
fli & 48 R, 38 598 % R G W as 1T % 2 T
PATRIARCA %' 3T Safety-1 Fl Safety-I1 3 /&, 7f:
G55 AL T2 A M o387 S PE4r B RS EE )
PES AT S — RS PEAL TR 2F 5 i o0 25 h 223l
EMARGINEE KM S RGNS R G AR R 7
R P2 Pl S A g b, SLE M
# R i R AL PR R EHESE,
It 8 RE R Z R WIPERE, DR 2 i 1730
Bi A2 )k () T % S vy )2 R Ak DLt
$0r DR £ ASEHY 3 3ok R AR A rp 25 AN T AT A TR A
I RS IEF BT N2 PN RGN

WA 228 INIBATRCR A A, PRGBS J 2%
MIPE Fa Pl BAT Jie PRI T M2 hag
300 A5 T DX 28 R B S RS R ) A T I R I 8% 5 0 %
Wit P 4% 22 [) 7 B2 OC R, B A i) g A
ZaI T e Rvab e T 5 ) O BB -
Xof 728 il bt DX AR | SR FH I ATL R A4 1 55 I A I O
PRI R 28 v (59 o, PPA LSS M 01, 43 52 4%
28 P g T v A e S 3 A DX R £ AR A S
TIE BT FCME 553 1k R 5 T RS R X 4% 4]
PEAIME IR FHA PR B Y D) B A i B B
WEIRBBE MRS B BRI 7 R a2 B B 4 A~ By Bk el 25
B IMEFER , LB AT AS A1 3l S Wk A2 SR w1 )
PR, DA A2 AR R A2 S e FL A I 45 25 pE 3 s
Hh S SE I 25 i 10 2 4 i BB AT R RO,
T2 2 £ P ) A8 1 DX R 2% IR 45 G 4k LA
R IR R ASORE R H H HR 2R A — K A i AR, BF S

BT ] B3, 78 R0 38 WA ) B3R M )
17 THRSE  AE A8 ) 3R 50 55 1 0F 55 1T 75 AR X A
STROEVE %1% 3R FH IR 28 4 ik W4 31 i 3t
DA RAT DL FIAE i 53 % 75 T P Al S | ) etk
PRI, WE 58 HL S B ARRAIE | 6 B 45 R0 400k (1) 52
me, A AN N RIS R G EZAER
LATVY B BUAE KA P4 A opr, ol Sl s AL 2 ) ok
TR AL TR 2 75 M3 9 >R 0 7R T B3 A i L 1T A
PR ERAE . 2 AR BT B AR 2 1
SEETIPEVEAL P 45 A B ] 51 W TN R AR
RZ LSBT i RVl 22 4 B0k | a2 e A A
R EINERT A, AR H TR R 20 A SCk & B, 1]
FT RO A8 ] D3R L B 0 & A T R B
Z X RS IT,

UEAN, A 2 R T WA R e 25 o 58 3E
P (Air Traffic Management, ATM) F 4t H Y% 4
5%, MACCHI %5 K¢ FRAM Jy i v FH 1Al ik
e 4 S B R G2 4 R BRI R, i
REAR AT M P FEAE ) O3, (o FLAE /R s R b 4 e 2
(Rt R] 1) & AT B3 & HAE 2448 4. CARVALHO™ 3%
F FRAM #8143 M1 GLO1907 fifi BE A N6OOXL 1) %5
oot g, DLAE Y ATM &R 4e 19 ¢ B 1k R
RUTKOWSKA 25050 B2 FRAM #EEIAFFE T KHLAS
RS S8 Ik R A1 22 4 ) R, W 00 s ol 25 48 T AR ]
PERE

S ARUEZS Hh AZ 3 A ] RGN B T RRGE T,
AT Je ) 22 A W) A A S ARG N, B
FEEM AR TR S8 A w0 HPE B
Fas O\ SR SR TR TAE , & AT 4
B E I 16, vk AN 2w . EUROCONTROL 4 Hi 5
s AF T HAY TOKAT® | DUoRAb LA 20 2 2 19 A
JE o DAY 2 A s e B M 1) o 24 ) 55
1 3l BR 1) 7 48 /N Bl —— AR A R B 1 IR 15 24
RAEW T T A BT 0, M TOKAT RERS S e i Fr f5
BATE O, KL, n] 38 1) % 48 T Ol b
) RTHAL L 203, L, 52
BRIz 47 A B (] R 25 5 1 B, (ELX) - — BB R
V1) ) RBEXAE 4 , 72 F  4 8 w) L PE 22 28 A A R
EUROCONTROL Hk & #R &R I =5 45 R G0 19 “ 5515
5l S TR B 20, N — SR IRUE B O
X HIEATSCAIZ i oM 45, LIS 3 R SR 98 17
fase! ™,



424

RO R S IS LA -5

4 UFEFRLTETR

AT DU RALRY BRI X ATIE T &
EREREVEEN . JE RS E GMS ORO. FC.
115 % AMC1 ORO. FC. 115 3#0" shgFxe L4 9 U8
359Il ( Crew Resource Management, CRM) $2 H ) P
WIZRAYEOR . s A AT BIS 52 1 AT DU
S FEINFEASHELR T HEAT S2 B B IR ER . i
TEIEH PR R AR IE H BT sy, AT A A Al
RETHT I A0 AROTR A5 2 0, 24 i B ) R, R 3)
PR T R, By e AL ) ) 2 it A Tk il —
AT R R R TR S, TE AR AL B RGTR

PEAER, 25 A w] L i FERIRIPEAG HLAL R
RET IR T RAT B EHT R Shit R, Lonss ’AT 5
BRAERE T . T EHLIH A B S B P BREE AR 200k
P75 T HLLE A AT R B Y B AME L £
FEME [ RE S T 4r A3 BRI I ZRAEAS . =%
ON AR ESR LA TE RATSS R E 4T A RO, A4
AR SRS RSP R 22 5 LA R AT i ) B RE DR A F
S (A

FHIEHE , AT 53R A8 8 m 22 A L, 0 /Ay
BT AR E 'R, EANIE S 228
PERE ST IAMIE A Fl BB Mg T A w4
EPMEEB A DR A m L A K 5 L
Wenchin %[64] BT RAT BoHE W s ( Flight Data
Monitoring, FDM ) $i5 B0 Wr 32 15 1 [A] it Itz 5 1 9
P, R BH AT B R as A w2 A PR SRR
LA, FDM A T2 448 PN B3 A D T,
PETTHR 3z 8 B ) AU AR T 2 e v A i
FEfEN) o

R S R /AN I € B3 VT og ) i oS
fili B 25 5% Bis T LR B AT R LR R . I
WAL A W L WIE R A S CRM B5)Ilvh 5 i 22 49
FAGIR LB, IFnsmax — 1] 19 7% S,
() R B PR 5 0 T ) LR B8 RAT RN AT
RPATREAULIN Grad B2 h AT A OGN SR, FERETE 1)
], BCIB M 25 28 | IE B /Y RAT i3 47 b gk 47 27
AU LR R AT R KO, SEEA A
2H 2% 2] 5 ot U A BA ( Learning and Improvement
Team, LIT) ,JF& T #IMERFRERC AL, P4 iX — A58 )i

T2 A8, LIT 32T RAG PR T —FH s
FIECHR WA 512, M BILAT I PN 42 785 5 S0 I 1 A0
2R RATHLAL N B AR SR BURH SG BY Safety-TT 045, LIT
B A2 2 T 22N N B ] ) B B FE A R G T
ATl I HE 1T 4 5 25 3 e H % TR %4
PERIEER, H iz T Safety-11 B K T
AT RGN E THF e, BT AT
SRS E L) €A T I R L, i H A 5 Rk
HH CATEAE  fem ITi e,

5 & it

1) XL A2 R BIVERT ST, S ATAT 5T 2
RETIG ML M, £ UTisfriim, £
ZMLF] B AT L R I S BRI R, A8 X L
HIRAERIIEE LN R IEINAE . R EZ A2
BEXSRATIBAT SRR , SRIBUM I R A B w85 22 W

2) WBUA SCHRAE , X2 EE PG (4 BL Al 5
LERORT =0 R WNAR (B AP TR DR DR RO R E RO R
5, MAEHR RGP HEE R EM O, g A
W5 [ B (il 4120 ARG 3 AR L TE 1) 9 5 1)
K, NAG L@ B A a2 2] FEAE b f gk
AW IR, ISR R G aa k. Nk, MR A
MV JZ T S AR L T T A N R T 1)

3) R EWVENET R T — B L LR
PEBEZE, R IE , FOA R R RRAE , 2EHBIE 4 5E SCd
DR A B BRI T R 2 R, nl A Bl T )
PEBFFERY A B[R] I 35 B 22 e PRI S s Ak T4
e BL, Ty Bt — L RAC BT T T AR X A2 E A 2
FHAZR

4) RAUZ SO REB N EHNIRR %
EPIVEE S T A BT P S A B
B, o] 55 B4 4 A BAR R AR S RS AR
EIEKESQEROET

5) BIVEREAN B9 H B RS R G, A S
B SRALTIE 32 iR 2R 40 22 MK P BRI ke = B
T, XA A BE TR I AT 5 3 o B AR 0 ) S g A

6) WM S RTHE T AT B P, BT
PERFFEARLEUS T F R pR 9 M4 B8R 3
TR BT RFEE K A5 7 T, SR S B AR A

2 % x #

(1]  Flight Safety Foundation. 2023 safety report [ R“OL]. (2024-03-11). https.//flightsafety. org/download/65830/9



hoE e B o $35%

-6 - China Safety Science Journal 20254F
tmstv=1710107713&v =65837.

[2] HOLLING C S. Resilience and stability of ecological systems [ J]. Annual Review of Ecology and Systematics, 1973,
4(1). 1-23.

[3] FOLKE C. Resilience: the emergence of a perspective for social-ecological systems analyses[ J]. Global Environmental
Change-Human and Policy Dimensions, 2006, 16(3) . 253-267.

(4] HOLLNAGEL E. Safety-I and Safety-1I. the past and future of safety management [ MJ. London: CRC Press, 2014.
125-134.

[5] HOLLNAGEL E. Epilogue: RAG-the resilience analysis grid[ M ]//Resilience engineering in practice: a guidebook.
Farnham. Ashgate Publishing Limited, 2011. 275-296.

(6]  PEI Jingjing, LIU Wen, HAN Lu. Research on evaluation index system of Chinese city safety resilience based on delphi
method and cloud model[ J]. Environmental Research and Public Health, 2019, 16. DOI.10. 3390/ijerph16203802.

(7] SHIRALI G A, SHEKARI M, ANGALI K A. Quantitative assessment of resilience safety culture using principal
components analysis and numerical taxonomy: a case study in a petrochemical plant[ J]. Journal of Loss Prevention in the
Process Industries, 2016, 40. 277-284.

(8] ER.BEFF, TWE SEBRZEIIUENNRSEL[T]. BRRZ, 2024, 42(7) : 45-50.

WANG Bing, CAO Chunxiu, WANG Yuanjie. The connotation and model of digital government security and safety
resilience[ J]. Information Science, 2024, 42(7) . 45-50.

(9] %, WE, £8E, F ETEEEMYTHRER I LEMTGELI]. PELZENZFR, 2021, 31(8):
62-68.

WEI Qiang, LIU Jiaqi, WANG Jingchun, et al. Evaluation of safety resilience in tunnel construction based on ideal fuzzy
matter element[ J]. China Safety Science Journal, 2021, 31(8) . 62-68.

(10] MREEES, sK&EM. IIEZE TN T ARRERSZERBASNEHRL)]. TIEEESR, 2024,38(1):
118-123.

LIN Lingna, ZHANG Mengxin. An empirical study of knowledge transfer and safety performance of construction workers in
a resilient safety culture[ J]. Journal of Engineering Management, 2024, 38(1). 118-123.

(11] XU Guogiang, ZHANG Xuejun. Statistical analysis of resilience in an air transport network[ J]. Frontiers in Physics,
2022, 10. DOI. 10. 3389/fphy. 2022. 969311.

(12] CARDILLO A, ZANIN M, GOMEZ-GARDENES J, et al. Modeling the multi-layer nature of the European air transport
network ; resilience and passengers re-scheduling under random failures[[ JJ]. The European Physical Journal Special
Topics, 2013, 215. 22-33.

(13] CHIALASTRI A, POZZI S. Resilience in the aviation system{ CJ. The 27" International Conference on Computer Safety,
Reliability, and Security, SAFECOMP 2008, 2008. 86-98.

(14] PRIHARTANTO E, ROHMAN M A, WIGUNA I P A. Assessment of airport conditions in resilience efforts: a
review[ C]. The Third International Conference of Construction, Infrastructure, and Materials, 2023. DOI. 10. 1051/
€3sconf/202342903001.

(15] BIDDLE L, WAHEDI K, BOZORGMEHR K. Health system resilience: a literature review of empirical research[ J].
Health Policy and Planning, 2020, 35(8) .1 084-1 109.

[16] HOSSEINI S, BARKER K, RAMIREZ-MARQUEZ J E. A review of definitions and measures of system resilience[ J].
Reliability Engineering and System Safety, 2016, 145. 47-61.

(17] YI Jianmin, MA Cunbao, ZHAO Jin. Advances in resilience engineering for air traffic management applications[ C]J.
2022 International Conference on Aerospace, Aerodynamics and Mechatronics Engineering, 2022. DOI. 10. 1088/1742~
6596/2364/1/012028.

(18] WILDAVSKY A. Searching for safety (1% Edition) [ M]. New York: Routledge, 1988. 30-132.

(19] MILETI D. Disasters by design: a reassessment of natural hazards in the United States [ M]. Washington, DC: Joseph



#

&

TR R SR I 4k -7

(20]

[21]
[22]

(23]

[24]

[25]

[26]
[27]

(28]

[29]

(30]

[31]

(32]

[33]

[34]

[35]

[36]

[37]

[38]

Henry Press, 1999. 1-10.
MILLER A, XIAO Yan. Multi-level strategies to achieve resilience for an organisation operating at capacity : a case study
at a trauma centre[ J]. Cognition, Technology & Work, 2007, 9. 51-66.

STEEN R, AVEN T. A risk perspective suitable for resilience engineering[ J]. Safety Science, 2011, 49, 292-297.
MEEROW S, NEWELL J P, STULTS M. Defining urban resilience: a review[ J]. Landscape and Urban Planning,
2016, 147. 38-49.

PRz, MBATLZEIEMARLD]. K. PEERMAS, 2022.

FANG Chenliang. Research on evaluation of safety resilience for airline[ DJ. Tianjin: Civil Aviation University of China,
2022.

D@t ZEPMZEARAERSARRIN0]. LSRR, 2022, 22(1): 280-291.

LUO Tongyuan. Discussion on the basic concept and theoretical system of safety resilience science[ J]. Journal of Safety
and Environment, 2022, 22(1). 280-291.

e, AL, FFE. =E=RB MR EIGAGEHZEIMTN1]. BHRZESERAR, 2023, 42(12):
1 669-1 674.

LIU Jingyan, ZHENG Wenwen, CHEN Jia. Fire safety resilience evaluation of subway station system based on trio
spaces[ J]. Fire Science and Technology, 2023, 42(12). 1669-1 674.

FRiDiR, KX, TEE, F. aRABRSXCELZEIIETMARLI]. A8, 2024, 69(3): 307-313.
European Union Aviation Safety Agency (EASA). AMC and GM to part-FCL — issue 1, amendment 7 [ EB/OL]. (2019
—02-27). https://www. easa. europa. eu/en/downloads/71684/en.

European Organisation for the Safety of Air Navigation ( EUROCONTROL). A white paper on resilience engineering for
ATM [R]. EUROCONTROL, 2009.

International Civil Aviation Organisation (ICAOQ). ICAO crisis management framework document ( EUR Doc 031) 2™
edition [S]. 2023.

HLNE. FH—REMCEARARAZEIHRCSIAAFTD]. MEL. BIREIKZ, 2021.

GUO Jiuxia. Research on safety resilience theory and method for next generation air transportation system D]. Chengdu:
School of Computer Science and Engineering, 2021.

JANIC M. Reprint of "modelling the resilience, friability and costs of an air transport network affected by a large-scale
disruptive event" [J]. Transportation Research Part A: Policy and Practice, 2015, 71(2). 77-92.

CLARK K L, BHATIA U, KODRA E A, et al. Resilience of the U.S. national airspace system airport network[ J].
IEEE Transactions on Intelligent Transportation Systems, 2018, 19(12). 3 785-3 794.

GUO Jiuxia, LI Yang, YANG Zongxin, et al. Quantitative method for resilience assessment framework of airport network
during COVID-19[ JJ. PLOS One, 2021, 16(12) . DOI. 10. 1371/journal. pone. 0260940.

R RESH PETERNSIZCEINIZMS I DRAHRLD]. [N PERBNZ WT%65,2023.
YANG Zongxin. Research on airport network resilience improvement based on complex network theory under
emergencies[ D]. Guanghan: Civil Aviation Flight University of China, 2023.

BE, BN, 22, & FEWE MIZEMMSBIIMHARLI]. PELZERSSIR, 2023, 33(12) :198-205.
HUANG Xin, TAN Chengsong, WU Kun, et al. Study on resilience of airport infrastructure under blizzard weather[ JJ.
China Safety Science Journal, 2023, 33(12). 198-205.

FATURECHI R, LEVENBERG E, MILLER-HOOKS E. Evaluating and optimizing resilience of airport pavement
networks[ J]. Computers & Operations Research, 2014, 43. 335-348.

HUANG Chunnen, LIOU J J H, LO Huaiwei, et al. Building an assessment model for measuring airport resilience[ JJ.
Journal of Air Transport Management, 2021, 95. DOI. 10. 1016/j. jairtraman. 2021. 102101.

GUO Jiuxia, LI Hongyi, YANG Changgi. A semi-quantitative method of safety resilience assessment for airport operation

system based on FRAM model [ C7J. 2022 8" International Symposium on System Security, Safety, and Reliability



hoE e B o $35%

- 8- China Safety Science Journal 20254F
(ISSSR), 2022. 6-13.

[39] ZHOU Lei, CHEN Zhenhua. Measuring the performance of airport resilience to severe weather events[ J]. Transportation
Research Part D, 2020, 83. DOI. 10. 1016/]. trd. 2020. 102362.

(40] WOLTJER R, PINSKA-CHAUVIN E, LAURSEN T, et al. Resilience engineering in air traffic management: increasing
resilience through safety assessment in SESAR[ C/OL]. Proceedings of the SESAR Innovation Days, 2013.
hitps ://wwhw. researchgate. net/publication/270049174_Resilience_Engineering_in_Air_Traffic_Management_Increasing_
Resilience_through_Safety_Assessment_in_SESAR.

[41] FILIPPONE E, GARGIULO F, ERRICO A, et al. Resilience management problem in ATM systems as a shortest path
problem[ J7]. Journal of Air Transport Management, 2016, 56. 57-65.

[42] YENSON S K, PHILLIPS S, DAVIS A, et al. Exploring human-system resiliency in air traffic management
technologies CJ. 2015 IEEE/ATAA 34" Digital Avionics Systems Conference (DASC), 2015 3D2-1-3D2-10.

[43] PATRIARCA R, GRAVIO G D, COSTANTINO F. Resilience engineering to assess risks for the air traffic management
system: a new systemic method[ J]. International Journal of Reliability and Safety, 2016, 10(4). 323-345.

[44] BME, X®R, 538 EFNIHFEMBNZPRBCEAFWIEITN[)]. BRIMEZMARKRFFR, 2022,
54(6). 1121-1130.

WANG Xinglong, ZHAO Junni, HE Min. Resilience evaluation on air transportation system based on Bayesian
network[ J]. Journal of Nanjing University of Aeronautics & Astronautics, 2022, 54(6). 1121-1 130.

[45] BAI Jie, WANG Buhong, ZENG Leya, et al. A cascading failure model of the air traffic control network based on the
theory of interdependent networks[ J]. Applied Science, 2023, 13. DOI. 10. 3390/app13106256.

[46] THE, B Y. DEBXMNBSSORHMEDITARIIMTELI]. ERMBMARAZFIR, 2021, 47(5) . 904-911.
WANG Xinglong, MIAO Shangfei. Structural characteristics analysis and resilience assessment of airspace sector
network[ J]. Journal of Beijing University of Aeronautics and Astronautics, 2021, 47(5). 904-911.

[47] WANG Xinglong, MIAO Shangfei, TANG Junqing. Vulnerability and resilience analysis of the air traffic control sector
network in China[ J]. Sustainability, 2020, 12. DOI. 10. 3390/su12093749.

(48] BE % BHRBH FERBXMNSIBIIEDITAIIEHE[D]. K2 FERMAZ, 2021.

MIAO Shangfei. Vulnerability analysis and resilience assessment of the air traffic control sector network under special
events[ DJ. Tianjin. Civil Aviation University of China, 2021.

[49] 3L2E, PETF, 2BE. EFRRXVNEFIBXMBSHMNGE[]. ESMEFR, 2023, 23(11):
3978-3984.

KONG Jianguo, LU Jingyu, LIANG Haijun. Air traffic control sector network resilience evaluation based on cascading
failures model[ J]. Journal of Safety and Environment, 2023, 23(11). 3 978-3984.

[50] STROEVE S H, DOORN B A V, EVERDIJ M H C. Analysis of the roles of pilots and controllers in the resilience of air
traffic management[ J]. Safety Science, 2015, 76. 215-227.

[51] LAI Hsuehyi. Breakdowns in team resilience during aircraft landing due to mental model disconnects as identified through
machine learning[ J]. Reliability Engineering and System Safety, 2023, 237. DOI. 10. 1016/j. ress. 2023. 109356.

[52] =AY, &858 BEF RACHNENRLZEIMEDHTSEMRRI]. PELZEETRZRR, 2023, 19(12):
52-58.

YUAN Leping, GU Zekun. Study on analysis method for safety resilience of controllers based on RAG[J]. Journal of
Safety Science and Technology, 2023, 19(12). 52-58.

[53] STROEVE S H, EVERDIJ M H C, BLOM H A P. Studying hazards for resilience modelling in ATM: mathematical
approach towards resilience engineering in ATM (MAREA)[ C/OL]. 1" SESAR Innovation Days, 2011.
https . //www. researchgate. net/publication/255685746 _ Studying _ hazards _for _resilience _ modelling _in _ ATM _ - _
Mathematical _Approach_towards_Resilience_Engineering_in_ATM_MAREA.

(54] MACCHI L, HOLLNAGEL E, LEONHARD J. Resilience engineering approach to safety assessment: an application of



#
#
&

RO R S IS LA ° 9

[55]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

EE '

FRAM for the MSAW system [ J/OLJ]. EUROCONTROL Safety R&D Seminar, 2009. hitps://hal-mines-paristech.
archives-ouvertes. fr/hal-00572933.

CARVALHO P V R D. The use of functional resonance analysis method (FRAM) in a mid-air collision to understand
some characteristics of the air traffic management system resilience J].  Reliability Engineering and System Safety,
2011, 96. 1482-1498.

RUTKOWSKA P, KRZYZANOWSKI M. FRAM modelling of the transfer of control over aircraft[ J]. Scientific Journal of
Silesian University of Technology. Series Transport, 2018, 101, 159-166.

European Organisation for the Safety of Air Navigation ( EUROCONTROL). Ensuring safe performance in ATC
operations : observational safety survey approaches: a white paper [ R/OL]. (2011-07-01). https://skybrary. aero/
sites/ default/files/bookshelf/4555. pdf.

FLOR A R D L. Observing everyday work : normal operations monitoring at ENAIRE [J]. Hind Sight, 2020,31. 22-24.
PATRIARCA R, GRAVIO G D, CIOPONEA R, et al. Safety intelligence: incremental proactive risk management for
holistic aviation safety performance( J]. Safety Science, 2019, 118. 551-567.

HOLLNAGEL E, LEONHARDT J, LICU T. The systemic potentials management: building a basis for resilient
performance—a white paper [ RZ/OL]. (2021-09-30). https://skybrary. aero/sites/ default/files/bookshelf/32380. pdf.
UK Civil Aviation Authority. Air operations-UK regulation (EU) No. 965/2012[ R/OL]. (2024-12-19). https.//
regulatorylibrary. caa. co. uk/965-2012-PDF/PDF. pdf.

Airbus-Product Safety Department. Training pilots for resilience[ J]. Safety First, 2022, 33. 18-27.

TXRN, TR, DRz MEATZEIPENMRR[T]. ZEIRZR, 2024, 24(1): 63-71.

WANG Yonggang, WANG Haiyue, FANG Chenliang. Evaluation model of airline safety resilience[ J]. Journal of Safety
and Environment, 2024, 24(1). 63-71.

LI Wenchin, NICHANIAN A, LIN J, et al. What can we learn from severity index on flight data monitoring® analysis of
safety resilience in flight operations during COVID-19 disruptions [ J ]. Ergonomics, 2023. DOI. 10.1080/
00140139. 2023. 2286908.

American Airlines” Department of Flight Safety. Trailblazers into Safety-I1I: American Airlines” learning and improvement
team, a white paper outlining AA’s beginnings of a Safety-II journey [ R/OL]. (2020-06-01). https.//skybrary. aero/
sites/ default/files/bookshelf/5964. pdf.

Simple Flying. How Ryanair is becoming a leader in new technology [ EB/OL]. (2019-05-17). https://simpleflying.
com/ryanair-technology-leader/.

EARF (1978—) , 5, MV PN, AL, Bl Bz, 32 5 NS A o S0l 2 e HOR T T Y IE

E-mail ; Ipyuan@ hotmail. com,



