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Abstract; The unclear evolution path and complex development of unconventional emergency
could make it difficult for decision-makers to make right decisions. A model based on the dynamic
Bayesian network was proposed to solve the key scenario deduction problems of unconventional
emergency. In this model, the scenario evolution law of unconventional emergency was first
analyzed to formulate the four factors including scenario situation ( S), disposal target (T),
disposal measure (M) and evolution ( E). Then the scenario evolution path was performed based
on the four factors. Finally, the state probabilities of corresponding node variables were calculated
by using the joint probability formula. For the purpose of illustration and verification, the case of
Dalian “7 - 16” oil depot fire and explosion accident was presented. The results showed that the
evolution path follows oil pipeline explosion, oil tank explosion and fire, and oil spill and offshore
pollution, whose probabilities are respectively 90.2% , 84.1% and 80.3% . Thus, it could be
concluded that the proposed dynamic Bayesian network is both reasonable and feasible.
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Fig. 3 Scenario evolution path sketch of unconventional
emergency disaster accidents
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Fig. 2 Scenario evolution rule sketch of unconventional emergency disaster accidents

' REBYIHEK

7 ik A T OB BE R A S s A DL 07 I 2% 1 R S
i, W BEIS A HERS T 2 A PSR OC 2R Y 1y s A8 i
FEEA SR A B 2T S 0 %5 A FH BB A M R N 2Rk
FTARR 19 528 1 AR PR S E R AR SR8 L5
R D P S
2.1 Ehi&NMHT R 4%
USRI AR O R Y
FIEALC, & — A T TE A K. AR AR 1 i
PRI LT fA ] IR B (AT AR 8] T
R AN 4a P, 9 s ACRBENLAS B, 5 S A Y
A AR TR A R C R AR 3R
TR RGP Y 5 AR ] DAL [ S 4 i
FHTF R AN B A0 5 1 FOE 32 1 1 S, T LA
A GE 4 AKERR AN 2 B AR B b 7R
P Bl DU R4 SR AR o T AR Y R
RS JEAE DL 2 B —Af R EEER AT E VR
DL AR a7 51 A T, anik] 4b .

(a)

B4 DHETR &S RHETRE REE
Fig. 4 Sketch of Bayesian networks and dynamic
Bayesian networks

(a)— DML (b) —Bhas 3 4%
B35 DL 37 9 4% B AR A 2

(S8, 8 = [1P(s1 PCTIS)) . (1)

A DU AR T AR RAE X, = { C LM,
O, | MMERARAE R 2R L RlRT ] ¢ = 1,2, T W)
ARG L. & 4b I 2 rh  FEAT R 2 1, AR i M,
FPRA AR B €, Jerg, 1 o, RPIRAS B ¢, A
M, FlpeE AR B X, BYBEAARER o A T R
= (2) B

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

900 AAXFFR( B AFFIR)

P(X,) = P(C,)P(M,IC,)P(0,1C,,M,) . (2)

W shAS DLy 0 45 g PR B3 B 58 % ¢
WO SR B T RBIEA 79 SRR R A i
TEAN IO RE St 9 R RS H A AR T SR
SEEE B BB, N DA A bl B SRR
2.2 EMHBESMENE

1) 7 AR R ARG A2 . R AT 2
58 S R U o A o R A B R AT AT 4y,
B — A B, M BRSO TZBER, 2R
HER I ICAL I S 2 R 7 Sk 4k
K s MOME/NTFZBIER , Fm X BRI %
AR CHEEL R A TR 5

FIRBNARH ML & K FERBCE LG, N 24t
B D) AR R A SR F AR 32 S SR o
) > 1 ST A S A DL BT P 44 A R AT
T FH N R R 1R I i A 7 R S

2) AR R ZROC R M. DU 2% 1
AR R SR, T A U AR R R
FHE DG R R . AR S e AR 2 4519 1
AR 2 R TR SR G 2R R AR R0 58 3 iy
SR BN DU L% anlEl 5 R, A ik
—FHRIRICR TR TR R 204 B B AR (T) 6 5
ARZE(S) S AL B (M) Z A S S .

3) SrTCHESE. XA AN ) UG R
SEI AR, B P(TLS, ) s WA QT 1 A8 f AR &
FAT G AR, B P(S, 1 P(TIS,)) , B KT
31975 2 TR SR FH A 32 S e 3 o N
2.3 EHMEITHE

W b SOk AR e K 0 R sh A5

% 36 %

LN o R A | QP AEE 4| A i N

550 % ¥ &
NN

H ® - @

B 5 (ERETHENS AT %
Fig. 5 Dynamic Bayesian networks of scenarios evolution

37 0 245 LR BT e A T 0 5 FR 45719 )R LG
R LGRS, AT A R A0 (1) %)
P02 rr %5 iU AL B E AT X0 I RS R
ZAF T —r 20t B 5t B RSHER LIS B
FROCEFHH I SAET. HEEATR ] D SR PR
AR E A BRI G A ) AR IR,

3 L

PATRIE 7. 167 1 128 H X K I H i o ) ot 47
SEUEII T, I FECE KIMBERUR RBETER
SR Z AR IE R R SRS, R —E
LSRR RN O = i
3.1 EHBERELTERESMN

Aok S B R A, o) A B R 251 AR
L5 AR FO RN AR AT 3, R AR
PRSRME NI A T 1. AR Dy s BORSE T M At
L FAL G, e BIE Y 0. 7. e Rt
U B T AR B AR B 52 O LT 10 MR SRR ES (6
AVAE BRI 6 AR B H AR, WK 1.

R1 KET7AC"HEREARENERER
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Fig. 7 Scenario inference sketch of Dalian “7.16” oil depot fire and explosion accident
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