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Tourism safety risk assessment in mountainous scenic areas

a case study of Beijing
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Abstract; To eliminate the impact of complexity and uncertainty of safety risks in mountainous scenic
areas on operational safety, a risk assessment method for mountainous scenic areas was proposed. Firstly,
risk factors in mountainous scenic areas were identified to develop a risk assessment index system including
personnel , equipment and facilities, environment, and management. Then, FBN and AHP models were
proposed to evaluate risk probabilities and losses. Moreover, an improved ALARP criterion was used to
analyze the comprehensive safety risk of mountainous scenic areas. Finally, the performance and
effectiveness of the risk assessment method were validated against safety risk assessment in mountainous

scenic areas in Beijing. The results indicated that the BN-based risk assessment method for mountainous
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scenic areas effectively addressed the issue of complex risk factors and interdependent relationships

between each level. The combination of BN and triangular fuzzy number can make full use of expert

experience and avoid the subjectivity of expert opinions to a certain extent. The key risk factors in

mountainous scenic areas were inadequate detection of dangerous amusement facilities, insufficient

configuration or arrangement of forest fire prevention facilities, inadequate protective fencing for hazardous

amusement projects, and rockfalls and landslides.

Keywords: mountainous scenic areas;
network (FBN) ;
(ALARP)
0 3 7

L 7855 DX D LU b 35 Sy =282 058 %o 42 i
YEPIZE T R e A B A O | TR S e Vit T 3 1
G, BA RS s 2T ), £ 28 R Be B s S T
SESUA G, SO O A 22 7 (R R, A TR
Ko TR Y 5 X 22 4 AR DAk, X 15 By e
LA RIES X Z a8 HAAEE M E L,

HHE, % # i1 0 5 X % 4 & JF T o 5%,
BENTLEY %5 4307 181 V6 22 Bk WeA 1l 10 4R
Tl 22 A il R B 1118 S HUR A AR R AR
RS- R AT L R 5 O Lt e KU R IR 4
BTt ( Analytic Hierarchy Process, AHP ) Bi% PF4L T 11
LN 5 N &8 R T PU s i W S 0 & € IR

SEMZE LRI e A ) FEE R R IR I X3 ARk
JUEEDIIET AHP R AL PEAG TR X A A KU
BRAAF R B X A g m A ik R AHP
BERIPEAN SR X F O B A Ty, RS &
THAREE, 704 1 IR i 2 A f i s A, TS
ST FUAREIS AT T 5 B0 N IR A 4
DL A A BRARS , IA AR A —
SR 2, ) BR T LU 78 5% DX — S5 XU T At
ZRPREARRUSIR DL 1 48 5 @7 1L AL 5 X 42 42
B R RO k= RGN KU PEAN R AR AR &R AN
5635 5 2 LU 7 S5 X 22 4 XU R 3R 5 22 sk B G
R R AT, R RS PEAL 73 T BB A7 AE NI
ERCRAER )

ST, BB LR D — el L AR DCORURS: TR A
T AR L R X e A KU A FE AR AR 2R 7R
FEAtt b A E S DL 307 X 2% ( Bayesian Network ,
BN) ,FQ%M%@%B%&%MB&W@&*@H BN ( Fuzzy
BN, FBN) 45 70 PPl IR R 5, A4 2 AHP 7R DAl
KB 1 9%, I ol i B X & B AT 4T (As Low As
Reasonably Practicable, ALARP ) ¥, ¥4 111 £ #Y

safety risk assessment;

analytic hierarchy process (AHP) ;

index system; fuzzy Bayesian

as low as reasonably practicable

o X R S . i S A, B i AU
R B R PERAT 25 | LA A L 20 5% DX 22 4
N R RS R E S L e

1 #HRLEHESKZEXETATER
(LR

SrpT Il B 5 X > 2 e MR G, 2% (iR
WelX (5 B A5G d 43 5 0P )7, R0 L i
AN A S ESI S LS U SN R e S SN e
WO AN 2 AR PRI O IR R RV B R B 4 D
HESE , FET G AR L B X4 4 KUBS DA 45
RRGRL) , HIEIRARE 14 D— R 2N
608,29 D g e M N R 515,86 =R %
AN L s

2 HMRLUEESXREXEITEGER

2.1 ## FBN &2
2.1.1 BN {BINGEHS

B 1 P =38R X, ~ X 7EN BN AR A
A ~A, B ~B,, FY, ~Y, YEH BNt 51, Q 1F
9 BN -5 55 FIJ ] GeNle #4444 1 50 5% X i
Ui 4 R PEASG BN #rFhE5H (181 1) . 84t BN IE
[ BVt L 78 5 DX 2 4 XU AR 3, 3 1) 4 A
NP5 AR P 1 R 5 X 28 4 R B
F R H B L RO S i SR A A
LA VE A 48 A 5 1L Y S X U 22 4 XU 52 i)
R

W & Q WREAZSN,Z,,Z,,,Z H Q H—
eI, B U Z = ¢ (i=1,2,--,1),P(Q) >
0,0,

PQV Z)P(Z,)  P(QI Z)P(Z,)

P(Z;1 Q)= P(0)

nglawwn
(1)



24120000133006 1215 X 5. tbd
hoE % e B % %R $34%:
- 170 - China  Safety  Science  Journal 20244
£1 LERRXRENETFEERER
Table 1 Safety risk assessment index system for mountainous scenic areas
ZGPSE Edid: — R Fatn & <y k& iy
FEfh () FRalk FERP AR N SRS R ol 1 X
SRR L L NBAERZL Y, FER R SRR UE ek BT 1 X,
T e P R P B ek X,
IR A AT B, el K LACE R S X,
i A, ’ MOl B e FREE e 2k sl 10 X
. KRR X
P B B S X,
’ BN R X,
A g fes Br e SR H B A B RN BN X
e AR, o TR X,
A;%%g 715 £ %t SR E R E B AT X,
e BR Y, AR KGR/ BN X,
WHEAE B,
BT B A it RIFESZE X,
EDE RIC e BEI7 2 ROt A TSI 255 X,
e HBERUR X,
THBF BB Y IR
o i I Xy
% 4 i PEX Y, ABARGHX,
SEHEAE B, Hh AR ™ I X,
WEHETRLEE AR X,
e aara) ved WA IR X,
FEBRE Y W B A BB X,
FR— WA W% T A BUEBE X,
L LR 4, L feu i DI B 2R B X,
e e 42 M R TN I . ki
% 0 AR WE A Y, ﬁ@ﬁ?ﬁﬁigﬁa$ﬁﬁﬁﬁxﬁ
RIE B, i T B AR R L R bRE X
P& et ﬁ%m%ﬁmmﬁfﬂu&7
B Y, A8 I 20 P B O o X
HL A5 KA 725 T R 25 R T I Pl 2 BRI AR EUAE X
Riktr v, R P 2 1 — AU T P B A R AR EUAE X,
HES B 1t KRR AL X,
e he et ep KA IEAR Y, BALBERAR I AN B X,
RIS | TR T BB B B X,
s, R Y, B 2 I BB X,
£ B i AR it 6 8 T SR Ut A A X 5
Kl A2 Y, AR HIAI A HA T X
R A5 A0 TR AR E X,
AR Y RIEATRFP B 22 NG H A AR HEEE X,
AR _?*Eﬁng”
FAE I B, TR R SRR X,
K47 B R L 0 X,
KRAFEK X,
R A TH N IAEE 7 R AR o3 X R A A A B X,
M A, fERPER By () ik M) S KERAR X,
FHAL Y LAERT B K ERAR X5
Jr A M= X46
E%gi?& HAS I REY X,
’ SRIET X,




24120000133006 1215 X4 fbd
% 12 SOV L1 PR R B2 e AR A st 171 -
wE1
VR % i e — st BT
Tl B R R A B X,
R ¥, T T e Xy
o RO % AT X,
*iﬁ;&&w N TS O A
o SN TN T
el 2 7 2 e B T X
G | TR A | R IeTe l A  A AL R X
B RS B, | AR Y, ENTIST R LB
T % A B = R X,
R F T 2 2 T BRI Yoy
N R 350 B T B A R X
ﬁ%;;;ﬁﬁ% R R T BB TR X
: AR 7 2B 0 2 R X,
SR T B R R 2 R X,
R AR AT A X,
e A I R R R A X,
e AR %Y, R R B X,
513 B, R B A X
BB FYSTYATIIE R I % A P TR X,
A, i V., R T PO 2 2 B LR X,
- — SR 1 7 R A I R BIL X,
?ﬁ%@ HABERD S B P P T A8 Xy
/N B, Yy
Tl TTHRIE X,
N R AN AR X,
s I G B X,
» o K2 5 & TP B % X,
R AR _ sl
el N AR RHER ARG X,
HIE Vs IO 23 R0 SRR X
LA R e 1 2 RN X,
R Y,y ENT AR L S
. bRl A B X,
gg@?% TR K A A FEBR: X,
DL VR Y27 N ). N
ST s 0 o A K X,
ST | BRI AT TR X,
1E0 B, o Vs T AR R BRI X,
- TARR R P VT X,
E%%ﬁfﬁ FN G S X,y
A TR AL VAT X,

A S BN AW A4 o8 BN ACT B H
P(Q) NGRS X 2 4 W ME R P(Z,) AL A5,
Z, R, P(Z, | Q)N Z, )5 KA
RP(Q | Z) R Z, KA T P85 Q1Y
2.1.2 FBN&EH

H1 A% 48 BN AR A d A B 500, i 1L 76 5
XAHREIEE Z . Wik, G 28T A5, 2 A
BORIME A R AN 1, TR Y A S e, b gt

FBN #EAL ORAGAT T = A AR Al 40 A
FZe 5y B R = M ABTHIECER R BN AR 0K
AR, WHEIK & B BUN R UL 1] 2= 2
(Intergovernmental Panel on Climate Change, IPCC)
MERFAR LA T YA IRIE F A BRI BN AR
FURBOTREYE(FR 2)

X} L G WA A AL B, DR Bl M 25
K7 (FR3),

B BN 1550 7 E S yes” Fl“no” | EFXFA



24120000133006 1215 XI4f. tbd

hoE % e B % %R $34%:
- 172 - China  Safety  Science  Journal 20244

@
// Q;/ //

/

0HPOOB
0006

/
/|

/
/

/
/
/ /

B1 LEBESEXZ£XEITERS BN MG

Fig.1 BN topology structure for safety risk assessment of mountainous scenic areas

%2 HABETERBERIE gR3
Table 2 Natural language variables and . . #HE | MlsE| NE
stas i LRI ot
probability expressions o FR/a a,

W

AT —BIE | BRI % [BERS U WBIPEHUIAR | @it | <5 [o0.1212

AEHAK VL (0,0,0.1) <1 1 6 KU A LA N B Wi+ <5 [0.1212

fit L (0,0.1,0.3) 1~10 2 .
— - YAy =] 2 22/ Ay SEm A O
BEFL | (0.1.0.3.0.5) 10~33 3 IEJntﬁﬁﬂ]%@mﬁé%ﬂﬂiﬁhﬁ%ﬂ%#?IEJ‘a X
Fr4E M (0.3,0.5,0.7) 33~66 4 éﬁé’%%ﬁﬂﬁﬁ a;f(k j‘]%%éﬁ%) ,5{%% k{ﬁ#z:%j{
fiis FH | (0.5,0.7,0.9) | 66~90 5 XT i 5 AT RSB H AR E T IR XTI B = A
i H (0.7,0.9,1.0) 90~99 6 IR P Ha B & R B LR G 45 R P g R
JEH = VH | (0.9,1.0,1.0) >99 7 0 v 3 e oy o
{ECTE AR VL 3 5 AT AT fE % {A ( Fuzzy Possibility
%3 ERESRBNE Score, FPS) ' Hi#E ONISAWA''") 2t iy 2 20Kt
Table 3 Expert information and weight FPS % {0y #5001 2% 20 % % ( Field Failure Rate,
= \ _H‘IJ—:I‘ W 2E .
5E I fﬁéz Molb4E | RE FFR) , BV BN AR £ 56500 %
H 5 FR/a o, 1
U ERsmERLE | Wk | 15 02121 FFR = d1of TP #0 (2)
2 | EREAETERRIHEE | W 12 [0.2121 0 FPS = 0
3| mREeTELIHEE | Wt 8 10.1818 | - FPS\ 12
4 | BURRIEAHOCES T TG | fil: 6 |0.1515 X R AFRHL, R =2.301 x [j o

FPS



24120000133006

12 3

1215 XI£f. fbd

XA < L 5 DR 22 4 U Al < LAkl o - 173 -

2.2 3 AHP EE

UFE 1T Q HERE, A ~A, FHEWZ, B, ~
B, Y, ~ Y,y NERZ X, ~ X HIEWZE, HH AHP
BEAY PPAR LY 5 X2 A KU R D BRUNT

1) TSR i W, BT 3 5 B R AL
48 9 brBE RS HoA i R a7 BR PPAN W0 RN
BOMIPE AR 5 i D Y 8 & Kis
3 ARV, AHP BRI rp 25 R A5 b B S A
VAR LU R B R B e KRR A, FIRE
fEm & W IR TR — SR g . Y — 3k R
( Consistency Ratio, CR)/INTF 0. 1 B, ¥4 3& 5 H] Wi i
P JE — SO SR 0 0L R AIE 1] £ B R AN F8 A
KR AR ] 4,

2) M SRR R K, IR(TE TR RS 22 4 W
W AR RLAL Y 1, Jal 4 1L 2R 55 [X 2 4 XU 461 2k 45
Fv={nlzm[1] M&[2],H[3],m4]}. ML
KAV i s FE AR M K, SO eSS PR 8 bn 78
AT XRG4 2 S5 4% 1 1% AT e .

3) R NBRR AL . BORIZEE PN ) & L=
WxK AR5 e SR B D D 7 L 5 [X 2 4 AL
R 4012 A
2.3 HZEREXKITM

LA ALARP HEN] 575 WKUBS: R 53 v 35 i 1 2
FER DX K 1L 5% X i 22 4 XU 3] Sk 1 s
B IX ANAT 552 X ALARP [X 0] Z s [X, Fi2 BE X
GAEEL F=UxV (U Ry R FR A0 |, 4 1L e U 55t
DX 2 4 R S 2 ph e B 43y T4, T4 T4 An
V(K 2),

3 L&A SLFIIIE

3.1 LWERESRZEREITMHEHIEHTR
PLAE 0T MR XS LI 2 5 X 22 4 KU A

WERRX: 1 ST, SR
é&a ? S18 -\ ___ BRI

< . SRR 3 5

2?%&5%& WH, EEBOHR R

SR e e 10 KUK
ALARPIX: I \ / {RFFE R R RL
&, 4<F<10 il T PR XL
, FRHRXEWIEE,
ISR \V/ (REFE, DLBTRS
&, O<F<4 BRE

B2 RERERLS K ALARP £
Fig.2 Improved ALARP criteria based on safety

risk classification

5], B kb3 OB PEAR J7 32 BBk A 2L . 1%
SGEAFERGIABRKR] | RRBEEE DB 2
HEATA SRS S KSR R I H | 25 58
R IZ s X AEAE R RS A 4 . D25 2 50 3 H b
G B E R B 2 R S AL
ANEABUE S, AR A« =R R, @R
P HLHIAME S | BB HEA IR BN B0, AN Rk
ST T A 875 47 1 BE AN AR N DL R U s =5 T A
72 S ARG DX S R 1 B 4 LR , AR AR N D i A
AR RS 5 K K 2% 1 B e AR 32 AN B, AT 58
% AFAE KK A it A R RO AR s it T3 4
WA BN A BN B30 B, i TAT 35t B o A =k, AR
MRKCRRBSR . @@ ER D KK A S RS,
FETERARLI AR TS LM BN L, OMEHkL
B AL, JOIE S E AR R 2 2R
3.2 WEBESRKRFREXE TG
3.2.1 MEHEERITS

1) 5 BN iy SUE MR, TR IEA R,
{URRART S FHAORE X7 19 e 3 E R 80
(F4), H A5 5RE “no” R A7EH KON EM
R, BIAE TN RS

2) THE BN A A S A S LLBN A [E]

R4 RTEX WERMEAE

Table 4 Prior probability calculation of root node X,

4 b A:—‘—»}J%n‘r] ~

j}j\i.f 1 2 3 R Jb4 5 6 Py FPS | TR
FH FH H FH FH (0.567.

no | (0.5.0.7, | (0.5.0.7, | (0.7, 0.7, (0.5.0.7, | (0.5,0.7, 0.767, | 0.758 | 0.027
0.9) 0.9) 0.9.1) | 0.9,1) 0.9) 0.9) 0.933)

SR AP R Y, SAPERERIEROA ], T
Y, AT A R i AR T H B 4 B A A B AL
X, Jili TR AR X, BB ER 57T, 0
RY, B ZREBER N P (Y, =no) = P (X, =yes)

P(X,,=no)+P(Xy=no)P(X,,=yes)+P(X,=no)
P(X,,=1n0)=0.072,P(Y,=yes)=1-P(Y,=no)=1-
0.072=0.928, TEFHEEAY BN $HFME5 1 fdim AR Y
FRSCI AL AN v [B) 5 s SRR S FBN AL,



24120000133006 1215 XIfF. fbd
G S A #3485
- 174 - China  Safety  Science  Journal 20244

PEATRARIE [ HERE (1 3) o Al UL AR SRS A IR T 1205t ORI 22 4 U ME R0 76% , WIS AR S5 U O

5 9%, B AT REERS R

B3 WERFERRiER XK IE EHEE

Fig.3 Positive reasoning of tourism safety risks in mountainous scenic areas

3.2.2 XERMAZRIRZ

1) W fERE, F HARTT AL Q B no IR
BN 100% , 1580 55 1) HE BEAS H AR AL T e 22k
AB7BIMEAR 25 R U] A 4 NUE B ML X, |
T B fE SR Bt A R X, BRI H 42 4 it =[]
AN B NL X,  BRAAR BT TR0t e /150 AN 2
X, JSER R ARIH B 47 AL B A B X, B HH
B et i /B BN BN X, TE A S IR X,
A 2 I AR i & B ELRE X, J2 i P RE
FEOx R R R AT R EA S, Hit,
oy B A5 G T 3 B IR R 2R ol A ) 1 e A e
IR

2) BUBME A HT, R A, FLA, T ARE
“Target” A THURNE BT, T F0 43071 R R B
{E(E 4), RIHEL XY S A, 520 i RS R 2= N
TE PSSR VAT X5 AR K it B B

AR X, [R5 REHAEIRAE L A4 0 T
B X FREEE IR H 2 A1t = W 4 BN 247
Xy XF A, BISENMAERR , H8 I, SR RS il G i Sk
R | RSB e X 8 2 AU A TSR IR,
3.2.3 NXUEHRKIHE

PLAHP BERIMEN 2 A, (A, Ay FTA, FEARALE
A B, R 3 4R BE VA P PR L #1531 L B
¥, .

(3)

- o = O
=l A" I \S]
- O = O

1

2
" 0

2 2
Ut m B WHRE €, A54 5 bR BEA 0 #5349
B A, T A, T 1 FORAEER A, MA, TS
2 FRAERRA, WA, T



24120000133006 1215 XI4f. tbd
512 47 XSS 1 B DX Y7 22 4 UG P-4 « A 5T S 451 - 175 -
XZ“ X75
Xl(b X8l
Xl7 X74
XZO X7b
“'ﬂz Xz4 'LEE X7Z
ﬂl Xzs ﬂl X73
Xll X68
X, 05316 X 0.503 8
/Y}S 1 1 1 1 0535 0 1 /\,56 1 1 1 I 1 0506|4
05150 0.5200 0.5250 0.5300 0.5350 0.5400 04800 04850 04900 04950 0.5000 0.5050 0.5150
R R
(a) WA B AR L AAREA, (b) EF BB IR,
B4 SRS

Fig.4 Sensitivity analysis

HHHEEEH 184 R, = 2 C,, HHhn A

T MERAL A PR FEL S E
hml - hmZ
ﬁ(as‘l) +1, hoy =l
a, = 1’ hml = hmZ
hml - hmZ B
ﬁ(ax—l) +1| , h, <h,
(4)

Khia, HHIWIER E ICE b, h,, FREE
C,, BITICEZ M MM C,, #4705 2 fif KA
h,. =max{h, |{=h,=7 F/MHh, =min{h, | =h,=
1488 a,=h,, /h,,. =7,
1 /4 3 1/4
14 1 6 1
J 13 16 116
4 1 6 1

T M B KA A, N 4. 06, — Bkt
F8¥5 (Consistency Index, C1)} 0.02, 2 %5 Yn=4
i}, BEAL—2 48 bR ( Random Index, RI) A 0.9, ]
CR=0.02<0. 1, fFH — B PER I ZK, THARHIE 1]
I IR — A PR [ 5 W,

W = (0. 122,0.410,0.057,0.410)"

B LR 3 TR A R AR E ) i,
L RHIE WA ML, PN 15058 T A [ XU
PRSI | it 2 Z B 2R A NG 5 5
JB R K
0.314
0.268
0. 464
0. 416

0. 468
0.298
0.331
0. 450

0.218
0.434
0.205
0.134

S © o o

RIPEM R L=(0,0.345,0.383,0.271) , HJ
L 70 55 DX 2 4 AR 400 R S5 0k Th A5 (3 ) By T g
PER K,
3.2.4 RELZ=RNRFRIFE

55 DRSS MR 3 T RS 453 % TPk 45 51 | 0y FH el it
[ ALARP ¥, 32 L 780 55 DXife Ui 4 4 XU 25 ¢
WERE A T, KU AN PTHEA2 o A J6 5 i iR i ¢ X5
HERE T 2R KA R R, %
Seln)EgE Y PPAG 25 R 5 SRR Ol — 2

4 & it

1) $2 A EE T BN B 1L L 5 X4 4 KU 3
778 R BN BEBUERRAE S DAl H AL Bt 3
TR DR XU ME 38 76% , IXUBS: 461 2% 45 4% Ol
S5 KSR BN 15, 285 MBSO 1T 4, KU
HKFAT 332 PG SSRGS PR Ol — B IR 7k
HA —5E (R R

2) L 2R DX i 42 4 O XS PR 3R A
e SR UL AN 257 | AR AR Bl B0 e B | B A
B SER AR H B AR R E A BIAL I A5
g

3) AL ZIA AR LRI XU B 32 B L K
ANEWBIRAYFE AP — R, TE R SeE I
Hh RT3 e R e A ISR L R XS 2 B R
Y SR TSI SRS BE 2 17 i vy IXUBS B A ) o
ik,



24120000133006 1215 XI4f. tbd

SAN N S ¢ $34%
- 176 - China  Safety  Science  Journal 20244
& % x o

(1] GB/T 31706—2015, (IERRISRXESRSHIDLS].
GB/T 31706-2015, Mountain tourist attraction cleaning service specification [ S].

[2] BENTLEY T A, PAGE S J. A decade of injury monitoring in the New Zealand adventure tourism sector: a summary risk
analysis[ J]. Tourism Management, 2008, 29(5) . 857-869.

(3] MEE UEHRBERXIHRSEXMMNGEILEL)]. ZINIBZREZR: SN, 2020, 36(5):
72-717.
LIN Aiping. Construction of risk assessment model for mountain torrent disaster in mountain scenic spots[ J]. Journal of
Lanzhou University of Arts and Science: Social Sciences, 2020, 36(5). 72-77.

(4] TfF WEARBRXSWEZETRSAET : URUKEOBIL]. RIFBRFR, 2020, 42(1): 50-55.
WANG Hui. An empirical study on the safety of mountaineering activities in mountain scenic spots-taking mountain scenic
spots in Mount Tai as an example[ J]. Journal of Taishan University, 2020, 42(1) . 50-55.

(5] 2Bx, XO8. RBEKRXLEWNMRIVRIEAR)]. PELERZFIR, 2011, 21(3): 156-162.
Z0U Yongguang, ZHENG Xiangmin. Safety evaluation model and empirical study for tourism scenic spots[ J]. China
Safety Science Journal, 2011, 21(3). 156-162.

(6] BRE, KRS KEKRXLZEFENMOSEXNIN(T]. PERZENZHIR, 2008,18(2): 150-156.
LUO Zhenjun, TONG Ruipeng. Analysis on safety capacity and assessment of accident risk in tourism spots[ J]. China
Safety Science Journal, 2008,18(2) . 150-156.

(7]  &ER, BEE. UERBLESHIEAAR. EF ZULE OXAZR[I]. FEXZRSHIR, 2024,
38(3). 201-208.
HUANG Jiajie, BA Zhaoxiang. Analysis on factors triggering the accidents in mountainous tourism based on textual cases
of 8 famous mountains[ J]. Journal of Arid Land Resources and Environment, 2024, 38(3). 201-208.

(8] 7S, B8R, &%. IRBETERNERKBLEBHNRNGI]). PERERZZR, 2022, 32(4):
23-29.
FANG Xue, XIE Chaowu, HUANG Rui. Formation mechanism of safety accidents in domestic drifting tourism based on
GT[J]. China Safety Science Journal, 2022, 32(4) . 23-29.

(9]  GB/T 17775—2003, fRBEX(R)MEFAEVXIDSWELS].
GB/T 17775-2003, Standard of rating for quality of tourist attractions [ S].

[10] ARGENTI F, LANDUCCI G, RENIERS G, et al. Vulnerability assessment of chemical facilities to intentional attacks
based on bayesian network[ J]. Reliability Engineering & System Safety, 2018, 169. 515-530.

[11] ARGENTIA F, LANDUCCI G. Advanced attractiveness assessment of process facilities with respect to malevolent external
attacks[ J]. Chemical Engineering Transactions, 2016, 53. 133-138.

[12] =R, THE, NI, F. EF Copula-BN 898 EREABEIEXMIHGETAL)]). PERZERNFFR, 2023,
33(9). 204-213.
LI Xinhong, FU Yaqian, LIU Yazhou, et al. Copula-BN based risk assessment methodology of marine ship collisions[ J].
China Safety Science Journal, 2023, 33(9). 204-213.

[13] &89, F18, F5%&, F. BEFEMZSNITEIMNSeNRcENMITG AL ]. mhiER@AsR, 2019,
22(5). 28-33.
ZENG Minghua, WANG Xu, WANG Zhuanmin, et al. Risk assessment of subway operation safety based on fuzzy
polymorphic Bayesian network[ J]. Urban Mass Transit, 2019, 22(5) . 28-33.

(14] EH4M. BREASHTRELBMIRERHARLD]. AL ALBRRRKRAS, 2018.
YAN Jipeng. Research on the management of hazard source for major structure construction[ DJ. Xi‘an: Xi‘an University
of Architecture and Technology, 2018.

[15] MANNING M R, &E%7. 1PCC EORILGIRSPNNMEEMEVANETSELT]. SETHRFRE, 2006, 2(5) .

233-237.
MANNING M R, DAI Xiaosu. The treatment of uncertainties in the fourth IPCC assessment report[ J]. Advances in
Climate Change Research, 2006, 2(5). 233-237.



24120000133006 1215 XI£f. fbd

55 12 ) KRR : L 25 DXk Ui 22 4 XU AR < AL st i Ay £ <177 -

[16] =T, /e, =ARMH CHTSEERAARRPENALI]. RELREFR, 2010, 25(3): 313-319.
LAN Rong, FAN Jiulun. Complete metric on triangular fuzzy numbers and its application to decision-making[ J]. Journal
of Systems Engineering, 2010, 25(3). 313-319.

[17] ONISAWA T. An approach to human reliability in man-machine systems using error possibility [ J]. Fuzzy Sets and
Systems, 1988, 27(2). 87-103.

(18] VFHEZE, D, ZBE, F. ETHEAC. cRUNBXY WKBEMEDHTLI]. BBRSIMR, 2023, 45(7):
21-28.
XU Shengjun, YU Huazhong, LI Dehai, et al. Stability analysis of open-pit mine slope based on game theory-cloud
model[ J]. China Energy and Environmental Protection, 2023, 45(7) . 21-28.

[19] DBII/T 1520—2022, fEARSBBZEXFNEBELS].
DB11/T 1520-2022, Rules for exiting lift safety risk assessment[ S].

[20] SOIR, BETT, PHY, 5 OBTHENSNNIHE SARR: U=NaENRIL)/0L]. TWER. 1-12

[2024-06-30]. http://kns. cnki. net/kems/detail/11. 2068. TU. 20240314. 2105. 002. html.

GUO Xiaodong, SHI Zhangi, LU Jiwen, et al. Study on risk assessment method of earthquake disaster in grotto temple-
taking Yungang Grottoes as an example[ J/OL]. Industrial Construction: 1-12[2024-06-30]. http://kns. cnki. net/
kems/detail/11. 2068. TU. 20240314. 2105. 002. html.

EERN: 44 (1985—) B, T EAN ML, 8%, FENFLLP2 5 TERT
HBIFFE . E-mail: liuwei7230@ cumtb. edu. em,

(PEZABHZIMRATER (2024 1R) YRH

e AR O A1) ) b T A
v § 0 ERRESCRR VP GYTFSE 0 0 1 ol A

b squane . WIS 10 D T AE 40 ([ ARES 5 T R4 A - 2004

PERL R SRR
REMFHR

A B e e LB (IR 2004 1)) i

R IR R

(AR (2024 1) ) THEAR IR GEIT s (R E &

SRR B 45 B0 (CL) M 1 330. 207, CT 24}

HEFF M 120, HALSEFR 1T . 2023 Ez@ajciﬁ 433,

AT s | SRk A 354, TR S SCEREE S 0. 82, E AR

B R 12 892, RIAEFE #1 R 0. 206, &2 A 52 M (A

TR 2.947 , Z SR B4 2. 355, 5 4R 520 K]

TR 3.014 M5 5 2 K728 2. 620,




