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Research progress analysis on risk assessment of runway excursion
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Abstract: Runway excursion ranks second among the most catastrophic symptoms. Research on the risk assessment
of runway excursion has been done by domestic and international civil aviation research institutes, specialists, and
academics in an effort to lessen both its likelihood and its effects. Several important contributing variables have been
the subject of recent study, including unfavorable weather circumstances, runway surface conditions, pilot mis-
takes, and mechanical issues. These issues can be resolved by improving runway maintenance and improving pilot
training. In this paper, the accomplishments and flaws are compiled by looking at the current designs of both domes-
tic and international experts on the runway excursion occurrences. The techniques for predicting and analyzing the
danger of a runway excursion are described, and suggestions for more research are made for future study.

Key words: runway excursion; risk assessment; quick access recorder data

Wi BHE: 2023-09-11; fEEIBEHI: 2024-02-17

EE&TE: Pl m AR AR5 28 (KJZ53420210090) 5 B R 26 4 fig )3 #5984 98 B 351 H (KJZ49420210076)
BEMEE: FOHA91—), &, M1, Y. E-mail: xgqi@cauc. edu. cn
SIAM: BT, S0k, & . v R O RO AR F o 0 R [T, s HEIE, 2025, 16(1): 1-8.

ZHAO Dingyi, QI Xinge, WANG Lei. Research progress analysis on risk assessment of runway excursion[J]. Advances in Aero-

nautical Science and Engineering, 2025, 16(1): 1-8. (in Chinese)



2 i A TAES

o516 4

0 35l

O L S AE KL e R IE I, A
S0 0 D 5 L R v R DA B S A iy o
A xS M R A A SR A
52% W F A 5 A ARG, o 41 % MR HE T
PP B, R 280U AR LY 2 Bl B
[ Br B 25 20 20 (ICAO) ¥ R AT S 14 %) 4y 2k
FMFMAE, KFREERAG T L2
B IR B B AR R R R R T E R E R
YR A EN R0 |- oo R (SR g RS L
RE ICAO ) G2 i 8 B |, 78 2022 45 46 10k
O G 5, 5 3 10 2R R A7 4
P,

R H [ B A 25 3z i P 2 (TATA) & i 1 2023
AF 22 A AR e I BN 48 3 R AE 2012—2022 4[]
kAT 125 6 v i 1 B TE A b 8 R TR AL
RHEFA, S il 88 AFET . 2022 4F 11 wf fis 1 i1
HEHFUEFHCRN 0. 22/ 7L HE, K T 2018—2022
AR5 AF w i H I R R 0. 27 /3 T A BERY
SEIE , Horh 98 B RS L HE, 27 B AR A L BE .
2005—2022 4F [a] , & ZAE 2012 4F F1 2013 4F 2
WA B S TE 2014 4F BTV SR R A EROBT IR il
2PN IR TE 2019—2021 4F 2 3R Mg A8 3400

O M TE 5 OB A 2023—2025 A iR 4
BRI 25 2 A h R ) R 58 rp ) 4 BR e U 2 0 =R 1
FAV S gE b, e BT R R — R AU
P A R 20 MR T E B, 24
S NI TR I VIR TN 7 e NG 8 N o > 4 PS R UL
it B T AR A R 28 O R TR 94235 0T
Py SR

il

Learjet 31: 2.32%

Antonov An-26B: 2.32%
Antonov 74TK-100: 2.32%
Saab 340: 2.32%
Fairchild SA-227-DC: 2.32%
Fairchild SA-227-AC: 2.32%
Let L410: 4.65%

Embraer ERJ-145: 2.32%
Embraer EMBI1145: 2.32%
Embraer EMB110: 2.32%
Fokker50: 2.33%
FokkerF50: 2.33%
Sukhoi Superjet 100-95B: 2.33%
ATR 42-300: 2.33%

ATR 42-500: 9.3%
ATR 72-500: 2.33%

ATR 72-200: 4.65%

A

I Pl R T — A B 2% 1 AR, 52 B 22 0 1
R, B AT OIS B 288 17 LA SN
2L AR RS BE E WA AR AT 5
PR AT R REAAL AR R) RS , 2 RSN
LT offi L B XURS: R R SR AR SR T
60 3 A A0 I i AT BRGNS R D T R AR
28 AR 0 R W, 75 B0 22 05 TR R i b L A
Ao BEAN, B 57 2 Bl AE N DA AT B R AR
AE 52 M Frg XU G 0 00 A5 A8 T XU ik S A, AT LR
of D £ P38 S B A4 )7 1 O O B e DB BT A B
MEBA R o A 28, it D b fi H O 7] G T 2 ol
H f A O BOR ) 52 & MTFE N B2 2 6] 9 5 A
LA A 280 B4~ T Tl 88 A9 e A B 0 R

AR SCE AE XS [ P A AH SE AT T B X i B
I8 S EAIT S D7 1) RN A B AN [R]85 b i R T
FF R URE R SRR AT ol O KBS
ORI R AN € o 1L I e e R S & o & WS TR I S ]
BRI oA ok 19 9F 50 B 1 3 — 20 AT 5 S B

1 ESARIEK

BT i o B OE S TR AN R OE S O I 20
AL HT, HEE ET BRI A R R
W5 73 BT A0 35 91 LB 2z 1 DAL 300 A A

R ICAO & i i 2017—2022 4F & 4> 4F
R R RO Ge it & A v O HE B A R 2 )
LB B 737 5, Horpife & 737-800 ML 2 & A
AR R R, 3 R AR TR RO 737-400, 757-200
G390 A 3SR 2 6 i Ml S B S . A5 A319-
100, A320 HLAY ¥ 2 A= ok — Uk o fis 1 3 38 =547,
F 1R .

Boeing 737-800: 16.28%

Boeing 737: 2.33%
Boeing 757-200: 4.65%

Boeing 737-300: 2.33%
Boeing MD800: 2.33%
Boeing MD-83: 2.33%
Airbus A319-100: 2.33%
Airbus A320: 2.33%

BAE Jetstream 31: 2.33%
de Havilland HC8-100: 2.33%

de Havilland HC8-400: 9.3%

B 1 2017—2022 4F S A= i fu i1 B 80 S R HLAY &5 L PRt

Fig.1 Pie chart of aircraft types with runway excursion from 2017 to 202271

1



%1

KT AR o i G 2 XU PP A B 5 i S 3

1.1 $tWHENHMBENHREEBEES
4 XU RS £

26 BB 2 4 B R (FAA) Y — T AF 781 43
Mr T 1995—2007 4F 8] 87 & wh fiw Hi B 18 448, & 2
i UL D DR R B T Y L RAT DR AR AR R ORT K
HILBE 28 M 5 % AR 5 380 12 1 1 JUAD T B it , 4o
S CRAT BRI ok 35 0 T A 0 RO AR ALY %3, L
I R NG IRGIE R RN R AT

Hong %811/ T M 38 28 4 X Sl A 56 S i i 25
Bl FE L R FHCRSA AR AL Al 55 5 5 [ #1137 e
H B TE A DRI BT O R TR XU A A1 2
AHAAT R R A BEAC A B AR T R . Di Mascio
SR X B — oy [ PR AL, VA AN ] X3 X
W S8 G, DT A B 05 =5 By B 9 . Shao Q %Y
JO7 FH DLt 7 X 6% A5 76 R 10 25 4 T A AL 4 o T — Fp
PEA 5 SR ML o O 11 B T 2 ORUES: B9 R
ML 37 vl g+ 20 0 = XU 2 A TR R IR 14 52 il ¢
KL 2 A KB E298 9 A 431 11.8
¥, e R AL G KU (R S AL 1 7. 32 4% %
TR Ty s BT R SR I A R L At A [R) I A AL
Y 0 45 FlCiE 56, o0 = R ALY 0 & 8 AR T R
PRI S L

1.2 RERERZEDH

Chang Y H %538 T 145 M BLAR KAT BLAY K
178504 L 8 2 SHELLO A2 RURE v g H B 38 3 8 rh
AT DL N S R R HEAT T ORI, O 4R
T A TS RIS I 4 1 SR L3k BN Ay
PRI 2% 00 e O BB . Ju Z QU HE SR L
2200 BT R 2% 4y B ik (ANP) By 566k b #ESr T
T g ) DR DAl B R, 5 SR 3 B e O
L Y 32 R R S N F SR B R S AL
AN B RE YIS J2 0 40 3 B 70 49 45

L3 $txffimtmER IR

Ayra 55U B DL S 390 25 B 50 T 3 B UK
A T B IR R O AR R R i DY R I A R S
KAEAT T 73 54248, [7] I 38 X 15 5 19 2% 4 53
A BEAT T A TE 4R M 0T AT R A LA S e
(] AP o Kirkland 557 32 BT o i H i 1E S
1 B8 — b g g A9 XU RS A O 05 B2 ) — ORI Y
SRR AR T BB AR S BT B RURS A T 3 18

TRy B A TR B T = O B E 1 B
BRI AN ERAR PR A B SR AR (Quick Access
Recorder, QAR) £ 4 1] DA fz i R AL AE ®AT o F2 v
RS, A fE 1] 422 R B0 AT B A B AE S 1R,
I, 1T DA QAR B8 XA 1) R bLIS O R
A7 S A T A 4 BT o

ISR /NURUNIE RS A UE-RUKI: Rt IRERER L2
A, A B TE R R A S | e e L TE A L Y
Vi A2 BRI 28 oy A A o BRI L BR T BLIE AT
T B T K T Y PR 5 AR R S Y R e A
RZ—.

Yousefi Y %5 b %t 3 55T RURS PEAG
PR, B — A~ 1T LM B TUAG B 3 R AR
RN A VAL (LAY [A] B mT DU 3 AT AL F0
B A L TE HE AT R A0 0 XURS: PEAG DA s B R A
et HB

0 2 5 G 28 A K R A 2005 AR & A7 1 i A
HH L 1 R S R R T — A RUBS: e
AR AKX (D) PR ), XA R A gt T —
A1 B8 5 ) DR 2R e g SR S SRR 2 ] 9 O
Foo MUBS P2 2R YA I 52 e 83 AE A I AR
AR 5 AT A R R e DR 3R A LR B R S R
MR ZI

_ N./N,

- M./M,
o Ry KUK H 5 N AT fa B PR 2R 0 B8
N WA G B DR 2R 9 E 2 Bl B0 i s MO R fE 7
fes B R 2 0 OB s MR AR AR fa B R 3R Y OE
A B

SRS R T 1 3R 7R B T B8l Ry o e I 52 i) ]
R AR, D0 e A= ol O H B T S XU K F- 38
U b 4 55 R 25 A7 7E S I 52 ) R 3R I k2R S
) ABE S5 2 TN A A A5 15 52 ) DY) 3R B Y 4 A L 3K B
SRR T XU 2R 5 e B i 2
] A7 75 TE AH G 6 & L (H 2 I N R HIE W A& 15 5% il
HREGHBZEPEREER,

Mauro 55/ 3 81 T & A= 76 58 JE 2B 1 — 4> v fi
HHME RS RED R R, e T
T 7 =l AR TR S AR Y A R AT BR L, D IS 2L
5% % i B i A 58 SV B A7 1] o Distefano 47
FIH Z 543 87 75 1k (MAC) |, 3 F K i b f B a8
BRSO & AR 0y S R B R AR
FAF A TE 00 E T b O L B O S A A AR 2R

(1)




4 fiias TR

L 516 &

Z IR X R B o X TR T A Bl e R e 2 ]
(56 2, BF 58 45 5% ml 40k RO 20 2L 00 A7 UG B Al K
e B f A RN AR

QAR J& KHL I Y ] [A] B ok 4 5| A R AT Bk
P, fE 0% B B2 B m K OHL R 1R RIR B E B A
R i QAR AT LAt KA AR 25 AT A6 I A
FAF A 40 1, Lyu H 2950 1 QAR £l X AL &
A7 3 7 v i R PR R AT A BT, O R A e L
7 H R M85, BT RLE  AH QAR S8 T of f
U B TE AT R 2 U R DR 4 AT o

1.4 MERREBEXEHRAR

Tingle 2V HE 7 T MU E IR 50 45 9% R 038 % 1
JEE 462 2 B 2 1) 0 AH OGP ST 0 2% 1 VT R R
AU BE 8 S AL AE % S R RS TR
P IE F B A R, WO RALTE S RASEMET
A ) 75 0 B 1 (. Arnaldo 2572 i By s 3 04F B
Pl FH R S A5 70 A 1 Y B 3 22 A XY o B
S KR, 15 s B T AR AL B ) I F iz
B LA/ L S BT A

W35 KR4 S B0 3R FRUK i EE 4 R R
WIS G e A RHLRIK B4 . Barton™ FEAF 5T
G T — A % PR v B Hb s R A T B E B KIR
JFE RS 5 T3 b 25 T A2 8% 4 BE 08 8l /)N TR Oy i
Y5 YL 5] & CAL P B IE 9 XU o Briscoe ™V
L1 ML b R A 2 ) B R TS G Y
AU .

2 ER#FHRIMIK

2.1 HimHBEZmMERSN

A 3 W 5% 53X o O H T8 o R 22 2 A
B GEIT o r R E LR BRI EH
1 ORN A A = R ST RS T A A R
PEATRF ST o H bR D sk B0 G 1y vk 43 B =
JE R AR R s K. B4 kARG
% 7% 0L My Sz B TCOHIL e i B SR 5
AT A [ 41 2 S BOR TR G KUK

FLFEBR ST T 2003—2008 4E 3% [ & A 1Y 36
A Ot B TE R A b T el D Y B T
0 52 PR 3R, O R R oG LS KURS By 9 il
TVE T AR R G 4y BT O 1 40 A o O S B TE

N A TR 2 (E 2 A A5 H AR L N Sk B2 5% i)
B FIAL

SRR TRUR R R EROE-A NS S PN
RSN ZE S MBI A, ANHER
NSNS AN A NN U TR P S s N
FRaE R FE

AT T s SRR G T 1996—
2010 4F (8] {4 e BT o s o BT 5 1R A TR
B Bl By B o B 9 B R R IR S 2
AP FRAS [ 0 XU DR 2R ) B A7 7 )RR 6 800
i A R B TE R 0 AR R S B R, {H 2
B TR A &5 AT T A TR A Bl B 5 RN LA ) 4
R BxFZHZA AR Kz [T 3 PR
A EEAE I NG I N W A S b A
TR KU AR

B iR BT S 2R A N S o AT RS AR R RN K
0, G B B T vk 0 TCAIL A i o B T T e DR 3R
HEAT A3 M, 5 4 1 4R 0L 1 5 T B R o bt
i e 4 A5 R 2 T A Bk (WBA) iR 17 /&
A A I e~ o A W= I ) = s T
(FAHP) 15 1 5 25 o f 1 26038 35 80 fa B IR %
MR AT 5845 th, vh i b BB ) FEH R A
BLAL N B3 Ah 8 2% 1% RAL ML A 4 AR R B R AR
DA 2% T AR ML AL DI e ) 0

R S A SR BT 3 T 25 A0 Bk R AT 4L
Pt IEAT A3 M, B 4R RPL A A R S BOX R
AR 2R B 22— TR 2R S T B RHLE
i i A K B S B R A . G AR E N A —
BL—FF— 38 10 26 XU 4328, G 45t 0 oo O H B
2 R 7 H L an e 2 TR .

35

30

251

20

L6151 /%

YNGCTESE SR (iF S iF S #LTi S
Pl 2 oo fig Y BEE 5 0 D3R o H AR TR [

Fig.2 Column chart of the proportion of factors

affecting the runway excursion"™”



%1

KT AR o i G 2 XU PP A B 5 i S 5

2.2 MiEHBEREEXSTSHERR

A AN E A RN SV N AR iy EUDC RLY
i 1 B S RURS R AT o A A BT

BT T AR A RGO IR T T R
Az TR CRI S g PR 2R ), 9 FH 8802 A5 38y 1k 4y b
52 1) DR 26 5% 1) 92 28 1 1 DRI R

B PN K 2 B0OR &R 48 TR 5 12, XU 20 #r
£ W9 o AR M R AR D N ST R
AP DR 0 A Y LS A A 9T N B R QAR
Bt 5T RAT B B A X O BT T 0 S i AL
B R A ST R R W, T e R O SRR
A SRR P R R O ER RPILAL Y $ A i
QAR H 4 6 11 W 2 m H CATHLAL B . I
B F QAR TCAT B X v R B SE R R AT KU
A3 M2 TN B G o R AT B ST XU R )
FE bR AL AL AG T R 4R AR 1 AU 1Al

FE ML GE e KA AR M R B R S
(EMAS) & 78 CHLop Y B3 B, 76 HLES AR TR T B
T, DA sk /N I W s RAIL B Bl RE L 1k TRAIL 8 R 45 A
AN, T E R MR R B BE [ E R
HA G A BB R4 C 40 20124
IE RV AT H AT E 4 AE U1V S L
N o

ke o X T AR 2 R e IR AL EAT T RAL
B E T TR RN AT
EMAS ) TAEHE . R TIRFEAFIRET EMAS
B W% RE M BE , Y BN X EMAS B0 2 R
Pl R S VAT T H 22 IR 5, IR 4R 5 /AL
i B3 R A 4 X BELE B B R

3 BES5RE

i By S B gt A0 Sk A, A IR £ 5L
FHOR A AR BB B, RAT 16500 KR AT KB B
B 7L KR AR RS
eI E S CE DN P OF 20/ PTESE Ui N
L T 3 AT A% PR RN 5 AT BRI AT Rk 2D TR AL i
5 B R

LR A58 E 2248 S B0 Dt 3 18 o 1F 1
5 R A28 O 0 3k 28 5 i [ R A R AR AT T
P, AHL S ) T 3 28 5 W PR B A0 ST A 9 Bl A7 1
— LB ST, S T O R G AT A Y XURS 1
bR o R BUA BT ST R W] o gl B O SRR h 2

2R R e S B, R WE SN BN T R R
0 53 B 2 W 24 0 Ao g A L XU PR 3R (] I A AR
I, DRRE 5 2500 2 il O 1 B S A K AR R
B S 3 I, (EL X T 2R 8 T RE R A R R AR R 4R
AR A7 TT i o

MR 3 s B e it 0L ST IR AR A
Pt 0 38 AF N AR BRI R AT AL 4R AT o b
Bt 2 R R B 7006 0 BRTE A IS BRITSE R AT
DL F T 58 N8 DR 286 1 28 = S0 52 i L), A
N BN 22 A 0 J2 T /0N 7 A B A AR
HFACS (AN ZE i 5 2258 R 48) 2 — D AE Y
Fr N AW LR G, il A7 ik — 2 IR
AWFFE o 8 ik SRR 1) 152 0k 25 5 H AT AT Y A Dk
/I o g R B KBS AT TR TR AT B I
I, A0 $5 B S A e ff 1 0 T R0 37 5 O 6D B
Fr e AT B AR BK K A4 R B RO B A Y D SR Y
g,

FEUO T B A 2R A AR B A O R 2 AT W]
AL HRLATE 5, 2% A0 Y 52 56 BF ST AR 2D, mloRE Y I
R AR AT A A S T QAR KIS FA
14 25 B B AR IE AT BEAT EEXHE A BE ST

X R SRR SR AL 7 1 il H SR DR B A A
R S B AFAE RS L AT BB TR R Al B R
FrBr B, F AR Gt J5 o5 B2 2 KA Ol LBl A B
J M Y RS R R G ST, EAT SR AU S S
PO 5 THT ) JEE 4 AR RTINS A i B | e T
I RN S B ] A RS R B SC AR R U R
e XU T A 2

BT e O S TE R R XU 3 A, AN A
JE S K R R R AL R A BB R . H
BT 58 % R 22 #RAIE 5 ol O 11 B0 36 < F A9 % A LB
IRV 7347, 38 i QAR Eidl 59 5 4k 70t HBEAE
FULBE 45 PR RAT 55 2 5 R AT, T s e It vf i 91
IR o g AT AR B4 3 AT By 45 2 I o fi
LT S A TR XA

& % X

[1]  United States Department of Transportation. Runway safety
areas (RSAs): FAA—2022[R]. US: FAA, 2022.

[2] VAN W H. A study of runway excursions from a European
perspective  [EB/OL]J.  (2010-03-23) [2023-09-11].
https://ukfsc. co. uk/files/Safety% 20Briefings% 20_%
20Presentations/ ATC % 20-% 201P04 % 20A0T %
2027 %20ANNEX % 20I11% 20Runway% 20Excursions %



6 ot s TRk 516 %
20posted ¥ 20July %202010. pdf. for managing runway overruns in aviation safety [J]. Journal

[3] PROGRAM A C R, BOARD T R. Analysis of aircraft of Aerospace Information Systems, 2019, 16 (12) : 546-
overruns and undershoots for runway safety areas [M]. 558.

Washington, D. C. : Transportation Research Board, 2008. [22] KIRKLAND I D L, CAVES R E, HUMPHREYS 1 M,

[4] FRICKE H, SCHLOSSER M, GARCIA M A, etal. Em- et al. An improved methodology for assessing risk in aircraft
bedding aircraft system modeling to ATM safety assessment operations at airports, applied to runway overruns[J]. Safe-
techniques: the runway excursion safety case for runway ty Science, 2004, 42(10): 891-905.
strips with reduced strength[J]. Transportation Research In- [23] k. 2T QAR i 19 v/t B 3 XURS P A BF 52 [D ).
terdisciplinary Perspectives, 2019, 3: 100026. RHE: i RS, 2019,

[5] HAWKINS F H. Human factors in flight M ]. 2nd ed. Lon- ZHAN Xin. Research on risk assessment of runway surge/
don: Ashgate Publishing Company, 2017. deviation based on QAR data[D]. Tianjin: Civil Aviation

[6] SAATY T L. Decision making: the analytic hierarchy and University of China, 2019. (in Chinese)
network processes (AHP/ANP) [J]. Journal of Systems [24] YOUSEFI Y, KARBALLAEEZADEH N, MOAZAMI
Science and Systems Engineering, 2004, 13(1): 1-35. D, et al. Improving aviation safety through modeling acci-

[7] International Civil Aviation Organization. Safety report: dent risk assessment of runway[J]. International Journal of
ICAO—2022[R]. Canada: ICAO, 2022. Environmental Research and Public Health, 2020, 17(17) :

[8] World Air Transport Summit. Annual safety review 2022: 6085.

IATA—2023[R]. Canada: IATA, 2023. [25] National Aerospace Laboratory. Running out of runway-

[9] International Civil Aviation Organization. Global aviation analysis of 35 years of landing overrun accidents: NLR-2005
safety program 2023—2025: ICAO—2022 [R]. Canada: [R]. Netherlands: NLR, 2005.

ICAO, 2022. [26] MAURO R, SHERRY L. Confronting functional complexi-

[10] Honeywell Aerospace. Paris air show 2023: Honeywell— ty failures: the case of a runway excursion in Munich [J].
2023[R]. Paris: Honeywell Aerospace, 2023. Proceedings of the Human Factors and Ergonomics Society

[11] International Civil Aviation Organization. Safety report: Annual Meeting, 2019, 63(1): 116-120.
ICAO—2017[R]. Canada: ICAO, 2017. [27] DISTEFANO N, LEONARDI S. Aircraft runway excur-

[12] International Civil Aviation Organization. Safety report: sion features: a multiple correspondence analysis [J]. Air-
ICAO—2018[R]. Canada: ICAO, 2018. craft Engineering and Aerospace Technology, 2018, 91(1):

[13] International Civil Aviation Organization. Safety report: 197-203.

ICAO—2019[R]. Canada: ICAO, 2019. (28] TR, B, 308, 4. 5T QAR Bdl (19 % Bl FR X

[14] International Civil Aviation Organization. Safety report: B DLt 3 P 26 4y BT A L (7], &4 5 844 4, 2023, 23
ICAO—2020[R]. Canada: ICAO, 2020. (1): 26-34.

[15] International Civil Aviation Organization. Safety report: WANG Lei, SUN Jinglu, WANG Wenchao, et al. Bayes-
ICAO—2021[R]. Canada: ICAO, 2021. ian network analysis model on landing exceedance risk based

[16] HONG S B, DILSHOD T, KIM D. An application of the on flight QAR data[J]. Journal of Safety and Environment,
risk assessment model for runway end safety areas to a specif- 2023, 23(1): 26-34. (in Chinese)
ic airport in Korea[J]. International Journal of Control and [29] ¥E&, 48%1, L. QAR AT BN % e BAET
Automation, 2016, 9(12): 287-298. NEATEN[T]. HhE 2R, 2023, 33(5) : 49-56.

[17] DI MASCIO P, COSCIOTTI M, FUSCO R, et al. Run- WANG Lei, ZOU Ying, WANG Shuo. Quantitative evalu-
way veer—off risk analysis: an international airport case study ation of pilots’ unsafe operation behavior driven by QAR data
[J]. Sustainability, 2020, 12(22): 9360. [J]. China Safety Science Journal, 2023, 33(5): 49-56. (in

[18] SHAO Q, YANG M M, XU C C, et al. Fire risk analysis Chinese)
of runway excursion accidents in high—plateau airport [J]. [30] LYUH, YUIJJ, ZHU T Y. A novel method of overrun
IEEE Access, 2020, 8: 204400-204416. risk measurement and assessment using large scale QAR data

[19] CHANG Y H, YANG H H, HSIAO Y J. Human risk fac- [C]// 2018 IEEE Fourth International Conference on Big
tors associated with pilots in runway excursions [J]. Acci- Data Computing Service and Applications. Bamberg, Ger-
dent Analysis & Prevention, 2016, 94: 227-237. many: IEEE, 2018: 213-220.

[20] JU Z Q. Fuzzy-ANP based research on the risk assessment [31] TINGLEJS, NORWOOD G J, COTTER B. Use of con-
of runway excursion[C]// The Tenth International Sympo- tinuous friction measurement equipment to predict runway
sium on Operations Research and Its Applications (ISORA condition rating on unpaved runways[J]. Transportation Re-
2011). Dunhuang, China: NSFC, 2011: 28-31. search Record: Journal of the Transportation Research

[21] AYRAE S, RIOS INSUA D, CANO J. Bayesian network Board, 2017, 2626(1) : 58-65.



%1

KT AR o i G 2 XU PP A B 5 i S 7

[32]

[34]

[35]

[38]

[40]

[41]

ARNALDO V R M, GOMEZ C F, MIJARES G L, et al.
The development of probabilistic models to estimate accident
risk (due to runway overrun and landing undershoot) applica-
ble to the design and construction of runway safety areas[J].
Safety Science, 2011, 49(5): 633-650.

BARTON IJ. Runway water depth measurement: a simple
accurate method [J]. The Aeronautical Journal, 1978, 82:
128-130.

BRISCOE J. De-icing of runways from the air [J]. The
Aeronautical Journal, 1971, 75: 71-72.

WIF, B w i B TE R AT R B e LT . R
HA5E ., 2017(18): 21-22.

YANG Kai, HUANG Jin. Analysis and preventive mea-
sures of the incident of rushing off the runway[J]. China Sci-
ence and Technology Information, 2017 (18) : 21-22. (in
Chinese)

W . BE AR T S A LT RATER,
2019, 3(6): 15-18.

XIE Zhihui. Runway safety data analysis and management
suggestions[J]. Journal of Civil Aviation, 2019, 3(6): 15~
18. (in Chinese)

VFJRJR . R HL AT DO 25 4% Hb I 0k I AU, DAl
JPEERISEID]. REAT: R AT ALK K, 2019.

XU Chenchen. Study on fire risk assessment method of air-
craft ground accident in high altitude airport flight area[D].
Nanjing: Nanjing University of Aeronautics and Astronau-
tics, 2019. (in Chinese)

FLAE SR . ol B BB AF S LT, b R A,
2009(9) : 34-36.

KONG Xiangjun. Study on preventing runway excursion
[J]. China Civil Aviation, 2009(9) : 34-36. (in Chinese)
EET, KEER, KB . JE T STPA vl i) B i R 4 4>
FERAT R [T]. v RTR 2441, 2019, 37(6) « 46—
50.

WANG Jiening, ZHANG Yuhan, ZHANG Congjun. Un-
safe control action of runway excursion based on STPA[J].
Journal of Civil Aviation University of China, 2019, 37(6) :
46-50. (in Chinese)

EAE T, RUBAR . RAL b g B TE N 28 5 A 2 Hr A
(7). 224 5IEEAR, 2019, 19(1): 106-113.

WANG Jiening, ZHANG Congjun. A quantification model
for controlling human errors resulting from the runway excur-
sion of the aircraflt[J]. Journal of Safety and Environment,
2019, 19(1): 106-113. (in Chinese)

XIWESR, BRAE, VFRJR . 55 BE TS SR A HLIA vh /e
BN 2 BE T A LT MEZS TR 2019, 49(5) : 27-
31,35.

LIU Haoran, SHAO Quan, XU Chenchen, et al. Evalua-
tion on emergency capability of airport impact/deviation run-
way based on scenario deduction[J].

ing Technique, 2019, 49(5): 27-31,35. (in Chinese)

Aeronautical Comput-

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

FELR, B, SRART, A i R SR XURS R R 5 AR 4
HrlT]. Ata TREER , 2024, 15(1): 61-68.

QI Xinge, BI Sheng, ZHANG Nan, et al. Risk impact indi-
cator analysis of runway excursion event [J]. Advances in
Aeronautical Science and Engineering, 2024, 15(1) : 61—
68. (in Chinese)

SRS, R R . R B 1k e S TR 4T S B
[J]. R4, 2016(7): 57-60.

GUO Haipeng, XIE Zhihui. The analysis of runway excur-
sion prevention policies and our proposals[J]. Civil Aviation
Management, 2016(7): 57-60. (in Chinese)

J oz, &7 . R B g R SR S A LT ]
B %2 A Rb A2 4, 2009, 19(1): 38-44.

ZHOU Yizhi, SHU Ping. Analysis on prevention of runway
overrun/excursion accident during takeoff[J]. China Safety
Science Journal, 2009, 19(1): 38-44. (in Chinese)

EWEHE WA . 1997—2006 4F i [ E Al ol S O 1L 0 T /
WA M AR B BT e AT R TS LT ], b I R A AT A B
24, 2008, 19(3): 3-9,14.
WANG Haofeng, XIE Zinan. Statistical analysis on the
symptoms of China civil aviation runway/off-site grounding

accidents from 1997 to 2006 [J].
Flight University of China, 2008, 19(3): 3-9, 14. (in Chi-

Journal of Civil Aviation

nese)

SR, P, RS, A5 BIL B S T BR AT S
HEIRIT] ALzl 2R, 2017, 28(5): 14-18.

ZHANG Yan, SUN Canfei, ZHENG Guo, et al. Research
and development of airport runway FOD detection technolo-
gy[J]. Aeronautical Science & Technology, 2017, 28(5) :
14-18. (in Chinese)

R BT s O A v TR R S 2 A A T G B ) R
(D] B A B AU R R, 2012,

HUO Zhiqin. Research on key issues of China civil aviation
runway safety management based on historical data [D].
Nanjing: Nanjing University of Aeronautics and Astronau-
tics, 2012. (in Chinese)

BIRB, BIE, VEF . TR 6O Ay AL Bl v il 18
FHOY AN RO ILT]. e S TR, 2015, 22(3)
99-104.

CUI Zhenxin, LU Zheng, WANG Lei. Evaluation of the in-
fluence factors of landing overrun accidents based on the grey
relation theory [J].
2015, 22(3): 99-104. (in Chinese)

R4, AR . ST WBA Jy i 04 vl H L3 o RO A
HATFE[T]. h Rl og i, 2012, 22(11) 2 67-73.
ZHANG Xiaoquan, LI Qiushi. Study on risk management
for overrun based on WBA [J]. China Safety Science Jour-
nal, 2012, 22(11): 67-73. (in Chinese)

SIS 1 i AL /i S Y 0 2 B ) e SR 4
WEFEID]. BIAT: AU s iR R %, 2017,

DAT Xiangling. Simulation study on emergency collabora-

Safety and Environmental Engineering,



o516 4

(5

[52]

1]

wl

tive decision-making for airport runway rushing/deviating
events[D]. Nanjing: Nanjing University of Aeronautics and
Astronautics, 2017. (in Chinese)

JKEF, b B, AR R . T ASBU i R R %S #0E %
A BE SIS AR (7], E RO AR 24 4R, 2012, 30(4) -
1-5,10.

ZHANG Jianping, YANG Changqi, ZOU Guoliang. Re-
search on runway safety promotion strategies in civil aviation
based on ASBU[J]. Journal of Civil Aviation University of
China, 2012, 30(4): 1-5,10. (in Chinese)

XA, A B, A B, A% KUK 3T B T B P X A2
TP Wi (7). e g & e B R, 2022, 18
(12): 197-202.

ZHAO Guhao, YANG Hucheng, NIE Dangmin, et al. In-
fluence of crosswind on paired operation safety of closely
spaced parallel runways [J].
Technology, 2022, 18(12): 197-202. (in Chinese)

WD, ok, RRM, 5. LT M40 HLE Rk
BETIIALRI[T]. AU 7 T2, 2022, 42(1): 73-78.

PAN Weijun, ZHANG Hengheng, WU Tianyi, et al. Pre-

Journal of Safety Science and

diction model of aircraft landing speed based on neural net-
work [J]. Ship Electronic Engineering, 2022, 42(1): 73~
78. (in Chinese)

PINEIE S B R i (NN s e, A T A
L T B AT 7 i, 2021(14) = 18-20.

SU Ze. Influence analysis of aircraft landing variables based
on joint probability distribution [J]. New Technology &
New Products of China, 2021(14) : 18-20. (in Chinese)
BROSCEE, PEAESE, SFOL. JE T 07 22 20 Br 9 A0 B 25 3t ot o 5
W KRB (T]. 4, 2021, 42(10) : 42-47.

CHEN Wenying, FU Jiaping, QI Kai. Study on influencing

[56]

[58]

factors of liftoff speed of flight based on analysis of variance
[J]. Safety & Security, 2021, 42(10) : 42-47. (in Chinese)
BT R BT BP A 9 26 AR (1 AL I i
HELIE BN AT T [T]. B g S S IR, 2020, 50(18) -
1-8.

ZHAO Ningning, ER Shiyu. The prediction of runway over-
run and excursion event based on BP neural network [J].
Mathematics in Practice and Theory, 2020, 50 (18) : 1-8.
(in Chinese)

RIEH] . A of i B R ML R 22 A AR e AR
MR RS (EMAS) i@l Ak w i [T]. P R AATES,
2012(7): 14.

XU Xiaoming. Set up the final safety barrier for aircraft fly-
ing off the runway: EMAS developed by CAST passed in-
dustry inspection[J]. China Civil Aviation, 2012 (7) : 14.
(in Chinese)

BERA . RS RHE B R S8 (EMAS) 76 74 bk 2 i e JE AL
Y i R [T]. BR 2 % (R - & B, 2018(8) ¢
62-64.

SHENG Rongwu. The first application of characteristic ma-
terial arrest system (EMAS) at Linzhi Plateau Airport in Ti-
bet [J].
ment), 2018(8): 62-64. (in Chinese)

W . EMAS B0 JZBLAN T AL TS [D]. K
e KT AR, 2016.

FAN Miaomiao.
EMAS core block[D]. Tianjin: Tianjin Polytechnic Univer-
sity, 2016. (in Chinese)

Scientific Consulting (Technology and Manage-

Research on aircraft taxi distance under

(445 : D E)



