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Modeling the evaluation for regional disaster chain risk based on

elements at risk
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Abstract: Major emergencies usually trigger secondary disasters which may form disaster chains and cause
more serious consequences. Evaluating disaster chain risk can help implement chain-cutting disaster mitiga-
tion and avoid amplifying the consequence. Considering that major emergencies have various types and may
occur in diverse regions, this paper proposes an evaluation model of regional disaster chain risk for different
emergencies and different regions. Through analyzing the formation mechanism of disaster chain, this paper
recognizes the core elements of disaster chain risk, i.e. the elements at risk, and builds evaluation indexes of
regional disaster chain risk from both hazard and disasters-pregnant environment perspectives. On this basis,
the evaluation model is then established. Finally, this paper evaluates the disaster chain risk of a specified re-
gion, including identifying the inherent disaster chain risk and the possible disaster chains in different disaster

scenarios. The evaluation results demonstrate the feasibility and validity of the proposed method.
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Fig. 1 The formation mechanism of regional disaster chain risk
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Fig.2 The inherent risk evaluation indexes of elements at risk
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Table 1 _The hierarchies of elements at risk in disaster chains
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Fig. 3 The disaster-pregnant environment indexes of regional disaster chains
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Fig.5 The risk level matrix of elements at risk
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Fig. 6 The risk evaluation of regional disaster chains
FeF BRI, X HHE RS P AT P e B PR 3 At SR A s T,
1) XA A 2 A2

(1 +s:)(1+mn.e), T;#1,
T, =
0, T, = 1.

“)

Horf sy Ron AR G RE G RZ T BAY HUER, 52 WE, 5WERO; e; s AR i 2 75 5 HAph A& %K
IRAFAE T RE R, 5 AFAE N, BINAO0; e AR RS ARFL L I IEA 5T ZH T, AR RAR ) fa e 1 4 4,
T; = 1 RoREREARKIAR AR, FREMTE I H0; n, FH T 05 B DhRESRIR IS & A& S AR A0 H 24, 1,
TEFRA M AL RGE, ¢ NHA ISR KA, — B, 200 B R B 991K UCh L R 48, A2l
ARG, BINARL, AHPK RS, ARG, ol 248, RS

2) A I XSGR, 5 AR AR I SE e S A 5%, 0048 28 i TR S P ST A R SR A B
1B INFE M. B 5 AR SR 5 7K GG IR R BB, 0] AR ARG B SE R PRS2 M R it oK, HAR R A B 2 B2
WK, HUR R AR 1 X E Ry

. Tir;
I; = Z , dimgriy ©)



1 SR S8 TR AR DX 2 B DAL PP A A R 139

Horr ke Sk sk i S R P HAR KAR AN AL, diyy PIFLFEMVE R Y 2m DR R A SR KA R B,
3) ARG SR MBS R, BIA ARG 1 XSG R 1 5 T B 51 A I A AR I A (14 S s 1 ) 28

t
j=1

ot ks SR EE B AR RAREL, T; NBETER§ AR IAR K X IR SE R .

1T S 4R IR H LKA R, FFASRAE R PSR KR Z THHAFAEBE R R 2R, U0 2 N ssh W) 32 1A% G
PEDIR G, R REAE RIS AR SR o A 3, JFAS 200t HAt SR A R AR S A AR AR Y. AR AR S AR SRR e 5
JEDRA M, AT I STAR L R 78 5 A 5 S5 AT R IO 2, Sof 7 5 A e 75 Ak 452 A 3 9 T B AT P .

4) DX R U R, R IX 3 T AT 7R 9 AR 51 A R 90 5 DX £ A AT

R=Y R, @)
=1

Hor n X3 AR G AR B H R
33 REEI

FET BB 5 v B DX a0 T A XSS () 2 BRI

B 258 DX, FEUN X S R R AR 2R 8L $sEn R,

WIR2 WE S AR GARAE DI AL B, I TE SR TR AR PR I 18] () 2R B, 45 381 DX IR 9 4 1) e 33 DG TG 5%
BRI d = [dyj]nxn-

FE3 AR KA fE R T, DU 6 B M 5 2 0 U R =y B2 7, 3, 2, 1.

HB4 T E KRR FE AR, 152 L2 YE e 942 10 R X 38, A B 14 55 0 e AR IR 7
r = 0, RIVEA 520 .

WIS IG5 G ot v B AR ARG T, AR SRS R 9 A 7= AR 1 X3 i 7 AR, HE v s
S R AR R AR T AR 72 AR P 0 T A RS S 2, DU A i B 1 S5 0 10 7 i A 7 2 ) KU B AR TR RN R

LIS BT AR ARG 5207 A AR AR R AR B R R PR ES. ik = 0, WZ AR AR 7 AR )
BN R, = 0, &5 ST RAR P AW, 3047 DXOEUR RAREE S o T — DR RAR B TR, BV EH T i AP 3R
ik #£ 0, WA ARG Tz R A i XS SERPEL, dh8: T~ —20;

HIR5.2 MR K FAEREF 2, AR O 5 5% T o Adsd 20003 BBl AR 9 AR g 1A% 6 mT e AT 0 1.
TR IR G AR G ANBRAkBAE 3R 5 3, WIAR G ARG =B )R FREXIS R, = Ly BAFAEARK AR Bedk sl AL 415, W
kel N —2b,

WIR5.3 AREERTR R AR B PIRS L HIWT S v 57, BRI B T 4 S AL 3R I AR R AR, 15 B2 R ARG 5
R g F i, R A (O T B AR ARG 72 AR ) 5 F 8 X R,

RS54 EHEDIERS1~BIRS.3, R XA A AR R AR (R T 55 Zm AR AR A4 #k £ 52 B, 19 214
AR FAR G| R ) 9 5 Bl ABSARL, K A AR AR 7= A 1R 0 36k XL 8 N4 281) DX 438 36 XU R,

6 SLIGHE R,

4 xBGE
AT PSR X IO B, Xt DA AT I, XA S 7 B, & XA e — ME T, R Bl A

SRR LB, AR RN X A SRR BRI P R AR IR, ARAT N AR K, e T <
SR, 5 T R A TE A A AR S EORE, PE AT B L A O



140 R 4 TR %k 34 %5

E7 XEER

Fig. 7 Regional scenario

[X 35 P () R R AR AL A A SR SIB. B3, MM EEB2, T\ 15 4 B4, 1L L) BS, J& R & B6. B7. B8, *
KB, B 10, 2@ E#B11, AB12.

1) LIS H R E

FEW R BN SHA: XK KRR SR, KRB, FEX I AL B AR R R F 5 R #
M s, s; € {0, 1}; KKK ThRER Bk e, e; € {0, 1} MEE M, n, € (0, 1], BUX AIFEHLE; & 5 AR
a1 S 8 7R AR 0] 5 T AR RN J i, BAR DX A) 5 B 5L T HiT SC ks B,

w4 9 ME
Table 4  Values of 04

¥ ARG OEARLK WIARS  fHEKRS fARS fuh RS HARRS

ngfl (0.8,1] (0.6,0.8] (0.5,0.6] (0.4,0.5] (0.3,0.4] (0.2,0.3] (0,0.2]

BT UL EZHR N, 385 At 7 —AHOTESHL b “r(n) 7 RoRLEX (R A BEHLEUA.
®5 XEERREBMRE

Table 5 The attribute values of regional elements at risk
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Fig. 8 Regional risk and disaster chain risk of different elements at risk in the region
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Fig. 9 The results of disaster chains caused by the elements at risk BS
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