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Vulnerability assessment of airport runways under deliberate attacks
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Abstract; To maintain the operational capability of airports during wartime, an analysis was conducted
on the vulnerability of the airport runway to deliberate attacks with conventional weapons. By analyzing the
target and functional characteristics of airport runways, a vulnerability assessment framework for airport
runways under deliberate attacks by multiple types of conventional weapons is constructed based on the
Monte Carlo method. A airport runway vulnerability assessment model is established, and a runway at an
airport on the coast of China is selected as a case study. The results show that the binary attack strategy is
significantly superior to the random attack strategy. When attacking airport runway targets, the impact of
the weapon’s circular error probable ( CEP) decreases as the weapon’s lethal radius increases, while the
impact of the weapon’s lethal radius decreases as the weapon’s CEP increases. Both the CEP and lethal
radius impacts decrease with an increase in the number of strikes. Optimization of attack strategies can to

some extent compensate for the shortcomings of weapon performance. Under the binary attack strategy, the
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strike effectiveness of different weapon systems can be ranked in descending order as follows: conventional

foreign cruise missiles, large unmanned aerial vehicles, long-range rocket launchers, and howitzers. In

terms of protective measures, measures such as multi-band smoke screen interference, Global Positioning

System ( GPS) jamming, and enhancing the strength grade of concrete can be adopted to reduce the

accuracy of weapon strikes and the radius of weapon damage, thereby improving the take-off and landing

efficiency of the airport runway.
Keywords:  deliberate attack;

conventional weapons;
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Fig.1 A runway at a coastal airport
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Fig.2 Minimum operating strip of airport runway
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landing under deliberate attacks from typical weapons

EE R ST, R ik SR B L
Yy B BRI R A 0 HE R 6, 3T RS
JER R BRI T AL 188 AT 5 0 e A L
RERII BN BINL) R EARERE 2 0, T ok E R I
A AR S LR L) L R R AR RE R 2 16,07 %

Rl Hr A B, 18 UG SRS AT 3 Mo iar
L7 R e T R PR AL e AL R B, LR, B

BIL AT SRS M ) (1137 R P Ak g
M 100% FEAK ZE 28. 00% 22. 09%F1 32. 02% , Tfi i 3 A
St TR R PR R R LD (R AR IRZ 0,

SRR R AT S 450 T L B K il
A DXl RV AR X 57, i 0 E T B ST X AL 37 B 1
AL R CRE 52 M AN 327 AR 2B ST R T 24, BT D4 i
S AR, T TG R R B, WL M T A R A
R AR X 7R M S 280K T )
1) B /INFES AT A2 300 T S0 sy v s 7 A ST Y 4
SN BR AR AL B S s e AT B, IR e, S5 22
THL37) B d B RSO 5L (e 137 RS P A
REANA &, ZESC AL 36 o0 4 B 38 R T B
Bz it tT

Tt R R BTG ML 385 ik & e A 2k
il 15 55 T AT SRS i 25, AR T 5k
HIAE 6 A, Y RE L B i o2 A E T, A
Xof AR IC A KCRRT AR T o JAS ST, RVARE T o 4 o B
P AR R b T KA e AL R T3, (H A FT 58K
HRFE Y BRI K E AT H Y B N i (B
SeEH

AR R BEAL I T B3 M R R RE it Ze
K1 8 I, H & 8 T %R0 . M7 i B 2 5 e fh 4 12 B
EART T 0 A 1 hn T 2 BT R B S T R
Erykad, XEEEH TR RA TSR D,
PR 2 RO X ] — fe /N RS Rty () AR B 5 e 25/
T A Rt 1 T 5 850t 3G 0, R 28 20 3 30 22 Mo o
TETEFIE O E B, SECH U« HE™ 1
PG 3K i X AL 37 0 3 10 s PR R A B, Rk, e 30
IRTTIRER B N el N 2y L

100 \. —a— QT B — B LB SR
90 Y B N Hl—BENLBGE SRR
sol " TR KM —BEALBCH SRS

N, AR SR BN
0 WO\
° ALY
5 50+ \' A“A\
B 40 \*\: A.]‘
301 hg A
w h
20t e
10+ fan = = S
OO 2 4 6 8 10 12 14 16 18 20
TR/

8 BRI IRMEYVIING THLIAMIE R R aE Lk
Fig.8 Performance curve of airport runway takeoff and

landing under random attacks from typical weapons
Oy R I, ML SR T F T ROR 5 g
PR R IEAR G (B350 LA S B L . #5478



hoE e B o

- 284 - China  Safety

Science  Journal

H36%:
20264F

RORHER 73 31 e 3 R IE AL G A K A4
HIAR BRI,
4.2.2 AEFITHEEFH THIZBESRIEDHT

IR (BT [ % i 22 CEP 23 %1124 3.5 A1 10
m BAPE R A T & R UGE AT 4 Fh il
A 3T i ML 37 B T8 B 8CR, B o ik i 2 1 9

NIRFEA R e 1T G XL I 5 84 o,
100 100¢ 100¢
%01, SR %01 — AL 0n — OB
sorg — EAML 80ry — EAML S0% — EAML
< or% 0% 7 | 0% 7 LI TR
g 60r ‘A —— fEBAH | 60r \f‘_. —— fEBAH | 60 A e fERa A
B S0F ®S0F i ®S0F &,
®od0p A T N ®o40r L
®30f by B30f G ®3of L\
20} '\ 20F 'k{*-, 20f RN
of NG 10f N 10} Ny e,
TSI, " S S N S A A S [ St = O SN A| S SEw S
%72 46 81012141618 20 % 2 46 81012141618 20 %2 46 8 1012 14 16 18 20
TR T AR/ T BR/L
(a) CEP=3m (b) CEP=5m (c) CEP=10m
9 FEFTEHREEFGTHIHRIE S R

Fig.9 Vulnerability curves of airport runways under varying strike accuracy conditions

MR R R, B CEP =3 m A, AN[R]2E
R T B AR AR ), 35 B AL 7 i e
RURBA T PR 5, {6 AR S 5 ) 5 2 114) B R0 AR
AT B 6 B, O T KA TE AL
KL TR LA 43 S0 4 AL 7 0 3 R R K R R A &
0% .0. 03% .0. 08%Fl 1. 57% .,

24 CEP =5 m W, 8845 2 A% A5 R 1y e - 58 AR
KA TE AL 53 00 8 L Y B T R R AN RE R IR &=
0. 16%F1 0. 56% , T*F T~ AR 5/ INI I 2 K i
JELFIRR S0, TR 45 2% 11 ML B T A e sk R 4 9l
FEIRZE 1.03% A1 5. 1% , ME LD A 203 B0l 37,
JE PR T 3 8 R M 38l 25 K, S8l A/ M L,
A AR T SR R A B H AR, MY CEP =
10 m B, 76 6 MUBHE BHGE T, S5 KA
AL 2 AT M FRIARS B0 A 4 S0 K 41 A B 3 A AR 8
REFRIR 2 3.30% .5.92% .7. 72% 1 16. 07% ., W]
2 R M O 22 K, S84 2 4 0 B AR AT i &k
SO VE FHA PR, B Al AR 5 1 A O ik ufe LA
SEIHLIZ A P B A s T S e B AR T
o Rk BN H s, [FISERME T, Y47 gy
TNEE 12 AT, B AR A 25 O B % S B B
B,

IR R ARG B 5 AL 37 B
EFEA BRI OCHE N 3R . & Rl A [ s B8 A >
TN A7 i 1 7L A 354 R %) 2 W) 2 3 4T o5 RS B2 1) il
2y, S A 1) s e WO B 2 T oh A 2 A B4 R /)
REAR AT T bR BEKs A R T T R R Ak

FEXE BT T BRI AR XL B T T

RS RS BB S T 2R, T I A SR LR A B B R U
Xt I8 ABLEE S (0 SO i 5 K 58, AT R i i £
BURHTIBOCH T, AR 52 A i A
A, R H 2 BR %2 7 & 48 (Global Positioning System ,
GPS) T4 £ ik Be w4, /3 %1 4k GPS f5 5
TV 55 A ity o) 5 R B0 S G DU sl R, T A
JEL R M S RN GPS S 414, TRIRE SR
GPS THRRARR AT dR B

4.2.3 FAOHBRHERTIIZRESRIED

SARGEAS [ B B3 AR X WL B T B ik Y
SO BT S A2 R 435 8.5 Al 2 m Y 461
T AT E ST 4 AR 2R T S AL
Y st 1S bk i 2 an &l 10 iR, BE 10
AL EEEYGE T, YR SO — e n), AR
FT b B e, L7 B TR AR BE T R AR, 58 4
BRI B IE BT 7 A 2 A A D E AR N T
6 ML, ArRreimk AT o 80, Yl M A A
RAE R B ASH FFEE 0 By,

YR AR AR R, W R=8 m I, — BT i
Bk B 6 M, L5 R A TE AL 2 A K T A
AR S 20 BILKe B A7 M R A R BB AR 2 0% 0%
0.16% 3.30%, R4 T, R=5 m K, Pl
M T8 S AL REFR AR M 0% 0. 08% 1. 03% F1 7. 72%
M4 R=2m BF, i — MK 1.57%.0.45% .
5. 10%F1 16. 07%

SERBH YRR S e ke R R AR T
TR E B3 3 R B R 11 5 A A B, HLY
M S5 B0 Bt S8 405 2 AR s/ NI R kg BRAIOR
ZEIRAR B3 AR AR T L7 B T RS P AR



%5 M FEVEUNSE B I T L HE 5 P TEA - 285 -
100 100 100 ¢
01 —— SR 0 —— A 01\ —— A
sor} ~ AL 801 AL 8014 — EAHL
< 701 by =) & L) = 70r % by =) & iy = 00§ by =) & L)
g8 00F 4 - RERA 2 0r - RERA g o0r & R
®S50[ 4 & 50} ®sof
& 40p & 40F Y & 40F A,
®iof | ®op  w, Bl
20F R 20} 20} L\
of N 10} N 10} e
%2 46 8 10121416 18 20 02 46 81012141618 20 %0 2 4 6 810121416 18 20
T BOR/M T EUR/ T EUR/
(a) R=8 m (b) R=5m (c)R=2m

10 AERFJRGFETHIHRE S 5%

Fig. 10 Vulnerability curves of airport runways under different weapon lethal radii
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