5536 B4 W K
2021 4£ 10 A

JOURNAL OF CATASTROPHOLOGY

% Vol. 36 No. 4
Oct. 2021

SRR, PR, PO, FETRIR - IEAS SRR B PE R [T ], RKE, 2021, 36(4): 168 —174. [GUO
Yuyu, LUO Fuzhou and ZHONG Xingrun. Study on Urban Safety Resilience Assessment Based on Entropy Weight-Normal Cloud Mod-
el[ J]. Journal of Catastrophology, 2021, 36(4): 168 —174. doi: 10. 3969/j. issn. 1000 —811X. 2021. 04. 028. ]

EF RN - ESZERNHTR ST TETR

R, BagE', shLE
(1. VULEFBHE R BB, Berh P59 710055; 2. PHREEFRHL K WIR TR 2B, Berb 7628 710055)

B OE: T RTINS R, LE R T AR N RSl Ty Wi/ 1 AR T SRR
MZETFRNE . Aot SR BE B R AN AR SRR R A 4 4R BT K TR R AR R AR M AT R
EESRARAE , IR BIEPPAG SRR, R IE S = BB T 2 2 WP R, m, DI
BB UERE TR (AR . 25K T SRS A A S T MO T BE ek s B0, BRI IEAS 3 74 22 T 25

BEREPEERIR TIVY, WS BINE.

KER: WM Wi REPN; eI B - IES DB PR
hESZES. X43; X915.5 XEMFEER: A CE4HS: 1000 -811X(2021)04 -0168 - 07

doi: 10.3969/j. issn. 1000 —811X. 2021. 04. 028

WA s e o AR R B LS 5k S
(14 [R] B AS T 3 4 b 25 N 26 A A7 4 SR BV 5 Pk K
FARICE | 58 KBRS AN H S Ve R S N AR 3
ACTEPHLZE . PR AR T & 0 T R AR i
T4 A P R, a0 757 S A 04 vhd
T, BRTTA A B S EL) M R A 25
M Ve RS s, HadtE . NRES
Ry RS Fa AT 5 Ok, SR m T —
ANSR T 22 A48 FRUK - 2020 A+ 0 1 MR
S LA SR 0 B4 TR A A, SR AR T
Sokis . iUt HESE, T BT,
HE b E 5 AT R R N

FIVER N T A0 5Y, B RTAE 22 E A
BOEE R TR T 200 . AR A5 R LR % it 45 7 TH
YA AR o BRI B 254 40 1 7 ) T 28 5% 2 45
R, A R IR T R U B B O 4 b HAE AL
PO R RS T 7 A S A B AT A X M K
GIE S BRI R R P B T i B B
YRR S 0, 2K PRS - BP i
RIZRHESL M T 22 215 WO N S5 R0R 1 OF
SN T K E IR R, A BT e
JEERARGEmEZD D R, R ZE
PR B R I A 2SR B
REFIE 24007 45 05 G, % T i 2 9 vk 4%
FATH T RIBFI R

PRI, AR SCHE T30 P & M v IS HLBE, A 25
ST 22 AT PE N TR S5 T A TR . B
WAGHES, T R R A R
T T R B A i R b U % AN A A
ENL, ke rE AT A R, SIA S

« W HY . 2021 -04 -22 B HE . 2021 -06 -23

Y PR 52 B E B A PEAG 3 T 2 e B RE,
ki 2 A PP AR A AT SR DTk

1 Wi R

L1 AR ETE

RIS T resilio, FR“ B, RIGHEARE
[ R IRE AR 2 7. 19 42 50 4R, B
W T 1 BE5E, SR 2R 5552 B A0 R okl S fg
5 52 ) JFORR S BRE 15 20 40 50 % 80 4EAR,
IR )2 N 0 BB, A R
FPRZS T OB K5 20 k22 70 4548,
GRS K HOLLING WUk« ok 3851 AKE
SHERRG, HkMRES RGNS,

FIPEFRIE D 8T R 00 ) 24 R G R W AR R B
A - SEBR RS, 205 TN TR E
ATV T 0 3 M T O R A TR )
PR T4 A, e s, MRKZ
BIHe 3 5 IR RE S MR B RS S
PIMEBIE T TR ESm R s, miHL T
RIS ATa e, 1T 2R G0 AE B R4S H 5 e
IRERT R HEHT 1 5 s T HE B T B 4%
B, R A B B A A AL i AR A, Y
RG] IR I RE S5 FRSLIE I L 2 ST URT Y
TN RS A YR BN R 7 R X ) 1 TR
R S THE,
1.2 WHREHMEER

LSRG 2 IR 2N B W75, FLHL B Z 5

HEWH . ERARBAHEE T (51808424) 5 Brpbysr A AR =AM TR H — Bt H - 35455 H (2020]Q - 690)
SE—AEE A SR (1994 - ), Lo, W, BRPUIELA, SLAEd:, TRNRTREFSEM, FRERTTT.

E-mail. 1215915066@ qq. com



434 FOMP, A BT - BB AR AT E A BT 169

BRI R 5 e, T R R T
BRI Ty 1. AR, IR T e PR R IR
P T HARUCE L AR MU 5 B AR AR, 5
TSR RE LA L AL 5 523, U Godschalk 2553
T 22 ) A W B AR G RN DA DX T 45
W%, —E AR AR, AR o v Ak
SN L 2RI A AL AKX L
PR ) A5 A M IR Ty A 2t eb iy, A Rgiid
WAL IR IRE N AT AR kT
SHART ARG 2B SNA T YLRERS 24T A FiE B
S, JFIGE R A A DRE, 8 AN i
IR AN s e AR

AN Xk T 22 A ) A DY TR Y SR A 22
S, (BHCEA I, B R T R S AE 52 B SR Bh
SRR, H A& Rpg b AR S A IR E T,
AREAA RES R, FERBUR, Rl R Em
L aiafT 5 R
1.3 iR EHHERE

ARG R X B 5 eh b A E, S M kol
TESNF 1 N R BUIRES, 3l 22 v R B
LUNE RIS

(1) ZREE: Sl R S8 h 254 D RE R 2 FEE
%ﬁ&ﬁ%@ﬂﬁﬂ%%%%ﬁ%,ﬁ%%ﬁ%
! o

(2) TUARPE . TUABLIE A 9 I 2 4 X Rl 15
MEVEATHNFE SRR e, BRI R LI W ia R

() IERME: ZERFIFEET, Wl R R &
FPEEE NN AT A I AET)

(4) Rt Sk RIPesh 5 ohidy, BE4ESRF R
GUAHXT 52 5 55 DI REANBIR o

(S)KAPE: Sl R Ae 2 Bl s, AR
HKIL A S A5 SRR DRI e R BETT o

(6)5F>JHE . W RGAE SN TSN T e 2L
%ﬁ#ﬁ%%%,ﬁ%ﬁ%%%@ﬁﬁ%%ﬁ
Wo

(7)BA P Tnss i 28 58 18] 193K 2 5 P K
JE&, KA +1>2 IR, PRk ek,

2 B - ESZEMGER

2.1 JEREEig

1A ( Entropy weight method, EWM ) [ A%
D R AR PEAN 48 bR (5 B R 1EL A K /INif 22 2 WA
&, TEMEhs I B (5 S N, R R Y
SEESL, WARERB A B R R R
W A W) PEVE AL F8 A T 2 AR B 09 AR, Rk e
NRHRZXEPR TR 550, ASCRH EWM it
BV TEARACE , AR IR TR 0 AT AR m
AR, A AR E AL AL PR S R PR A AR X =
() (=1, 2, -, n), H, x, 05 i MEWHRTE
%j ERFEPRME, MR S A O RS R

E,.

ixglnxg
R (1)
F A S A D EAR AR W, .
1 -F
W= (2)
2 (1 -E)

B3 T 2 2 P PP A R AR AL L R W = (o,
Wy, v, W) o
2.2 NCM EXREIE

1995 A2 5% 7 [ - 5L A 5 0 3 2 ) 42 1
2z F A ( Normal cloud model, NCM) Hit, S1F
S A A S i B =2 () AN A o B 4
DSt ok R AR 5 P BRI R 5 BE LR IR L =
BERLEA —EEE s, HWwe M H AR
%ﬁﬁ@\%ﬁ?ﬁﬁﬁ”ﬁﬁi%ﬁﬁ?@%
7\5‘@‘>13—|5 .

IES = BERGE o B (Ex) . 5 (En) . &
(He)3 MEFHHEK EMIE S B =i, T2
UTITEIE R =K (E 1), He, 38 (Ex) Rrna
HESEZS BB E, W (En) 2R =l = Bl
T HCME Y B, R (He) 3R R = % Y BE R

FEUT g 2 R FR RO, M 2
Bkt
1.0
0.8
i 0.6
&
04
0.2

20

E 1 IESABARR B

2.3 VHEERIEST

(1) B IR 2 2 BT S5 BRI U = |, |
uz}, tt, U, % %n%ﬂlﬁﬂzﬁj/{‘?ﬁlﬁjﬁ V= % Vi, Uy, °°°
U ) RRERRGIE , A B A R bR
5 W,
(3) MR TR B R = (r,) 0 HoP, r 22
TR u, 76X P 265 o, F B SRE . 45
B AR S R« 5

T Ex . En, He, Hrp.
Ex=(x'; +2";)/2; (3)
En=|x'; —a";|/2.335; (4)
He =k (5)

Kb kARG —BoE A, S T PR
SR AAREEE, BiEm = & ERIEH 2 000
X, WO 2SR .

(4) TG EE R . FIHACE Wit W 558 R
%gﬁﬁﬁ%%ﬁ%@ﬁm%ﬁ@ﬁVL%ﬁm

B:

B=WR=(b,, b,, =+, b,). (6)

Ao, = ZWiri}-,j =1,2,,m, FRIHEFER

SO S 1 e B A B e T B T
M, RS T A 7 1 ST A 46 B 2T A
S5 LT 2 e P S 1 2)



170

b

i

Es 36 &

3 H

B ORE N

W VEANIEER U= { w003
PSSRV = {v,,v,, v}

| — T
BEETT
!}

HiEx. En., He |

!

EZBEYLEL En'~N(En. He');
IBENLEL x=R(Ex\ En")

!
)
!
— Az (x,y) |
}
==
| N 4 VO S

’ TEPRAE PPl S5 2T B S s By ‘

| itsmawmar |

sk

| S S 1T B S5 |

2 SRR A A AR

3 W AiEiRE R

RHIES ZER IS S BOTbHE bR, i 1E

SIEM KRG E e B 3, BT
TRORBEBILIE 5 RO X PP G 25 SR i 52, BeE M
ST S R PP 5 AR AR SR O L PP Ak
WG, FET PR, R Ak BT B
R, LREH B PGSR AR ] 19 52 2% SC I, AR A}
. RGN ML ME, AT R PR AE IR, Mg
Wl e BV A FE R IR R

3.1 fEtrERAE

(L) fRPR0IIE . AETTI 7% SRS T % 2 1k A e
LAt ah Ju . Wi/ i B T AR B2 A5 AR Y il
B Ut the . JERNBOE . AR ARIRESE 4 4k
FEME hy 2 DA i bR B R IBORE 52 0 TR BE 43 Bt [l I
HMHSEICHR, 38 5 i) 8 GE T 5 0 A 5 R
NPT 3 WHAANEER R, LIREEA, X
VEMURFEAR EAT VAR, WS L 0 M I I 94 H ki
L AAPIVEERE R PR R HESE .

()R briiAe o 1 BUZ U 5 L KA i
W, PG VAl 98 AR HE S — 20 A e S5 k.
M TR AR ) ¢ R B 2% . BRI, Delphi 2 JC %
TEFRPR A YA SC R, R bn B R REAF R R 3R
5, Dl SRR AR S R S R RO
W 2595 b () 9 8 R L, A O R AR R AU
UECE AV ORI RY - SN R - NI DE R VLI RIN
HAfE AN, I R AR T B bR . #EAT I
B2 #5004k, 00 0T & A B TRl
AR (F D),

x1 HieePEiTEEiEiRER
FEhr A E THE D 2 TN 2 )2 PR
WEhH(0.125)  BAfi GDP fERE %,/ (VT I0) - 0. 046
- N¥J GDP ./ (J5 76/ N) + 0. 032
LI «, %%%%%h Wl %2R EHALE x,,/ % + 0. 045
(0.248) ' LR ATERES) 2,/ % + 0. 040
W H =72\ & GDP W1 x,./% + 0. 055
(0.354) IR TIT 2 AR B T RE ST 2,6/ % + 0.072
. NS %,/ ( N/km*) - 0. 021
Bz (0.269) WEEIR R %),/ P - 0.019
e . 2RI AREL 23/ % + 0. 025
FafitE e, WORENTS g g b LT v, % s 0048
(0.204) (0. 448) e I
NI A S H TR %,/ % + 0.038
i WA N BT NAERER AR 200/ N + 0. 043
2 (0.282) A ARG S BB /% + 0.035
gg Jeah /(0. 141) A EETEAIKE 2, /L - 0.026
R . A X HEAE T % %,/ (km/km®) + 0. 054
e s R v, (n/ ) C oo
ik ' YA 2 IR G 2y % + 0. 035
% (0.314) B BT AR S s/ ACTE + 0.061
é%%% FETT NIAT (9955 RS 03/ + 0. 040
BIAWE AR EE v/ PR G + 0.018
HEJ1(0.194)  TAWEAKHEGRE %,/ (T/ 71 70) - 0. 026
— B Colk BB D 255 R R %,/ %o + 0. 031
%‘Tgﬁ W?%/ ﬁgﬁﬁ B T E AL IR /% + 0.059
vu (0. 234) ' SRR 1/ % . 0.0
Wit 1y HR X ST 2,5/ % + 0. 045
(0.344) NI R 2 TR 2,/ (/N + 0. 026




4 #] FBFP, 5. FETRA - IESBRI IR 2 2R s 171
2 HWHHREIEEHEERXSIRAE

febr  REPHCIH) BARIITE( T 4) rhEE MR (T 9%) BEtE(VgR) EEME(VR)

%y (7, 9] (5, 7] (4, 5] (2, 4] (0, 2]

Xy 0.5, 1] (1, 2.5] (2.5, 4] (4, 6.5] (6.5, 9]

X (0, 10% ] (10% , 25% ] (25% , 40% ] (40% , 55% ] (55% , 70% ]

Xy (0, 20] (20, 40] (40, 60] (60, 80] (80, 100]

Xy (10% , 15% ] (15% , 25% ] (25% , 35% ] (35% , 50% ] (50% , 70% ]

Xy 0, 2% ] (2% , 4% ] (4% , 6% ] (6% , 8% ] (8% , 10% ]

%, [700, 1000] [700, 500) (350, 500) (200, 350) (100, 200)

Xy (5%, 6% ] (4% , 5% ] (3% , 4% ] (2% , 3% ] (1%, 2% ]

Xy [10% , 25% ] (25% , 40% ] (40% , 55% ] (55% , 75% ] (75% , 95% ]

Xy [0, 5%] (5%, 10% ] (10% , 15% ] (15% , 20% ] (20% , 25% ]

X (5% , 20% ] (20% , 35% ] (35% , 50% ] (50% , 65% ] (65% , 80% ]

g (0, 200] (200, 450] (450, 700] (700, 950] (950, 1200]

Xy (1%, 2% ] (2% , 3% ] (3%, 4% ] (4% , 5% ] (5% , 6% ]

Xy, (350, 450] (250, 350] (150, 250] (100, 150] (50, 100]

X3 [1, 3] (3, 5] (5, 7] (7, 9] (9, 12]

Xy (3, 6] 6, 10] (10, 15] (15, 20] (20, 25]

Xy (10% , 15% ] (15% , 25% ] (25% , 45% ] (45% , 65% ] (65% , 95% ]

s (100, 250] (250, 400] (400, 550] (550, 700] (700, 850]

Xy (0, 15] (15, 30] (30, 45] (45, 60] (60, 75]

. 0, 3] (3, 5] (5, 10] (10, 15] (15, 20]

X (15, 20] (10, 15] (5, 10] (2.5, 5] (0, 2.5]

Xy [30% , 50% ] (50% , 65% ] (65% , 75% ] (75% , 85% ] (85% , 100% ]

X [20% , 45% ] (45% , 65% ] (65% , 75% ] (75% , 90% ] (95% , 100% ]

Xy (0, 20% ] (20% , 40% ] (40% , 60% ] (60% , 80% ] (80% , 100% ]

Xus (5%, 15% ] (15% , 25% ] (25% , 35% ] (35% , 45% | (45% , 60% ]

X (3, 5] (5, 10] (10, 15] (15, 20] (20, 25]

R3 BRI ETEGHERESEEMTE

EEL D I 4% I 2 1T 2% V& V2
X, (8, 0.86, 0.01) (6, 0.86, 0.01) (4.5, 0.43, 0.01) (3, 0.86, 0.01) (1, 0.86, 0.01)
x,  (0.75, 0.21, 0.01) (1.75, 0.64, 0.01) (3.25, 0.64, 0.01) (5.25, 1.07, 0.01) (7.75, 1.07, 0.01)
x5 (0.05, 0.04, 0.01) (0.175, 0.06, 0.01) (0.325, 0.06, 0.01) (0.475, 0.06, 0.01) (0.625, 0.06, 0.01)
x, (10, 8.57, 0.01) (30, 8.57, 0.01) (50, 8.57, 0.01) (70, 8.57, 0.01) (90, 8.57, 0.01)
x5 (0.125, 0.02, 0.01) (0.2, 0.04, 0.01) (0.3, 0.04, 0.01) (0.425, 0.06, 0.01) (0.6, 0.09, 0.01)
x  (0.01, 0.01, 0.01) (0.03, 0.01, 0.01) (0.05, 0.01, 0.01) (0.07, 0.01, 0.01) (0.09, 0.01, 0.01)
X, (850, 128.48, 0.01) (600, 85.65, 0.01) (425, 64.24, 0.01) (275, 64.24, 0.01) (150, 42.83, 0.01)
Xy, (0.055, 0.004, 0.01) (0.045, 0.004, 0.01) (0.035, 0.004, 0.01) (0.025, 0.004, 0.01) (0.015, 0.004, 0.01)
Xy (0.175, 0.06, 0.01) (0.325, 0.06, 0.01) (0.475, 0.06, 0.01) (0.65, 0.09, 0.01) (0.85, 0.09, 0.01)
%y (0.025, 0.02, 0.01) (0.075, 0.02, 0.01) (0.125, 0.02, 0.01) (0.175, 0.02, 0.01) (0.225, 0.02, 0.01)
% (0.125, 0.06, 0.01) (0.275, 0.06, 0.01) (0.425, 0.06, 0.01) (0.575, 0.06, 0.01) (0.725, 0.06, 0.01)
x (100, 85.65, 0.01) (325, 107.07, 0.01) (575, 107.07, 0.01) (825, 107.07, 0.01) (1075, 107.07, 0.01)
%y, (0.015, 0.004, 0.01) (0.025, 0.004, 0.01) (0.035, 0.004, 0.01) (0.045, 0.004, 0.01) (0.055, 0.004, 0.01)
X, (400, 42.83, 0.01) (300, 42.83, 0.01) (200, 42.83, 0.01) (125, 21.41, 0.01) (75, 21.41, 0.01)
Xy (2, 0.86, 0.01) (4, 0.86, 0.01) (6, 0.86, 0.01) (8, 0.86, 0.01)  (10.5, 1.28, 0.01)
Xy (4.5, 1.28, 0.01) (8, 1.71, 0.01)  (12.5, 2.14, 0.01) (17.5, 2.14, 0.01) (22.5, 2.14, 0.01)
xy  (0.125, 0.02, 0.01) (0.2, 0.04, 0.01) (0.35, 0.09, 0.01) (0.55, 0.09, 0.01) (0.8, 0.13, 0.01)
x5 (175, 64.24, 0.01) (325, 64.24, 0.01) (475, 64.24, 0.01) (625, 64.24, 0.01) (775, 64.24, 0.01)
X (7.5, 6.42, 0.01) (22.5, 6.42, 0.01) (37.5, 6.42, 0.01) (52.5, 6.42, 0.01) (67.5, 6.42, 0.01)
Xy (1.5, 1.28, 0.01) (4, 0.86, 0.01) (7.5, 2.14, 0.01)  (12.5, 2.14, 0.01) (17.5, 2.14, 0.01)
xy (175, 2.14, 0.01) (12.5, 2.14, 0.01) (7.5, 2.14, 0.01)  (3.75, 1.07, 0.01) (1.25, 1.07, 0.01)
x, (0.4, 0.09, 0.01) (0.575, 0.06, 0.01) (0.7, 0.04, 0.01) (0.8, 0.04, 0.01) (0.925, 0.06, 0.01)
x5 (0.325, 0.11, 0.01) (0.55, 0.09, 0.01) (0.7, 0.04, 0.01) (0.825, 0.06, 0.01) (0.975, 0.02, 0.01)
xy (0.1, 0.09, 0.01) (0.3, 0.09, 0.01) (0.5, 0.09, 0.01) (0.7, 0.09, 0.01) (0.9, 0.09, 0.01)
x5 (0.1, 0.04, 0.01) (0.2, 0.04, 0.01) (0.3, 0.04, 0.01) (0.4, 0.04, 0.01) (0.525, 0.06, 0.01)
g (4, 0.9, 0.01) (7.5, 2.14, 0.01)  (12.5, 2.14, 0.01) (17.5, 2.14, 0.01) (22.5, 2.14, 0.01)




172 "

&

36 &

22

3.2 HIMEEfEARE

Wl - ZHEBE B RGE, HEIHZ
ZIZE W, ST BOIR R 8 B B0k P e i
25 B HOCSCHR I S5 ) A bR v, 2 TS LI
WL GERE, B3l Z e AR ERIPEC T
90 . BAREPECLZ0 | PEEE(ITG) . B
PECIVG) . BWERITECV )5S DGS9, a7
POASCSCHR . & B WA LR b, 455 2 IR oF
b, SIS bn it Bl 5 Sl 2 4
PITEPPAG SR e (2 2) o TR 2, RiEK
(3) 3(4) THEAT 3 22 e P VPG 45 br IE 25
ZHFHAE (Ex En, He), W33 v, Jrf He MR
PR AT, ASSCHR 0.0, MR¥EHR 3 A& F54r 0
WAFRAIES R, 8 MATLAB Zifeit 5,
PRI EAR R RS S &, TRER S,
A A B RS B G AR B I Rl AR A IE
SnBEHI(E 3, K4),

I 111 \Y v

20 40 60 80
BRI AT IR S B L %

B A N YIRS Bt o5 L IE AR A

V IV

111 Il |

s
WHBICR R %

K4 arsic Rl RIES SR
H

AN GRS B 5 L xy N IE bR, H
B2 W WSS I BE T, RPN 209U 5 B i L
MR, BEDRE W AR B 45 ohily, ZESFIR
RYLE A G ORI REIE W I8 e, MG B 1k 25 23
GPARIE, 8P xy € (65% , 95% ] i BEWITE,
BEAEZ P v, e 0 P 45 G 4 A2 I TR OK,
i B Z BRI AR

FEPRIRBLEIC I A T A R AR v,y , RFTAE
SRR HE RO, BRI 23 8 v ) A
MU, P, BTSSR E Sz B R HER .

4 =B

AR
i QU 7K (BRI TR S gl |

4.1

AR, AR AR S % IR AT 3T Gt AR
U)o CPHRGIHHAFAE) 5 P92 G A4 A AL
PrUO L MR AROR UM AT B R RIS
I T 2 A A PR T ] S AN R AR
IR AR5 R ) 07 SO E

B GETH A 25 5 R IF 2o 752 rP R 4R 0995 45 B0
AIER = KA de, THR A8 0R 0 BRI S5 50T /Y
SR, PR AR, R (6) KR irAl
B SR P M AT RO O R B e, 1 B AE AR
XFREITT 2  WIPEPEAG SR 90N AL G SRR E, K
Y dR SR JEE IO, A A5 v DU 2 R o D 2= Y
LAY (R 4. RS) .
x4 WHREHEMH AN, R ERS . RENFERITM

HHEZE Tz I Il m \Y VSR
G ez 0  0.012 0046 0009 0 Il
’Il‘é'k WWERIT 0 0.020 0.060 0035 0 1l
2L l/3-Wi] 0.025 0.062 0.012 0039 0.003 1
e 3 0.020 0.002 0019 0001 0 I
WZ; Wy ER ST 0.019 0.006 0.043 0002 0.025 I
g W8 0.011 0.021 0.001 0041 0.005 IV
. o REIa] 0 0.001 0026 0 0 Il

Jin
ﬁgjg W &R 0 0 0002 0100 0.029 IV
WA 0 0.015 0049 0050 0.012
AT esh N 0 0 0001 0011 0.015 V
FL‘“‘%‘ W& R S0 0 0014 0038 0058 V
5 ) WE h 0 0006 0.033 0032 0 m
x5 WHREPHEEEEHER

Bk

I I} I \Y A% sy

ZWPE 0.009  0.034  0.041  0.001 0.001 I

M4 0.017 0 0.009  0.025  0.013  0.013 I

FEREREEIME 0.000  0.007  0.026  0.064  0.018 IV

ERIERME 0.000 0.002  0.018  0.031  0.029 IV

AP 0006 0.013  0.028  0.030 0.015 IV

4.2 FHIENLEREST
4.2.1 BT EALBEIEAFET 5

1 S0P R bR BRI A, 3T 2 2Ry
BTN FHAE 77 (0.072) | 3 & e @k 4e i S
(0.061) . A=iGky g JoE AL (0. 059) |, 26 =
72k 5 GDP L (0. 055) fr i lb AR, R 4
s bR Z 2 E 2N E, H&HE
PRI IE R Fe R, HAEBOK, i@ Rl
A N FE R (0.021) A B I Rk R
(0.019) . ®H AHA AR L& (0.018) fr i kb
RN, XTI & ) PE AR B R A X BN,
Hodn N3 BE | Sl B e b o a5 bk, H
EMOR, Wl epriRAS#ZE,
4.2.2 #HehAh, BRK/ER A RE AR L

R oW

“HBh 7 IRIE Nt S L BRI S X I 4
RAGW HIZE S FE, K A6 3 X i &
Geak A T I 4 ITAL, DT & AIEAL
MEdesh J3ak F M2, B &80 vk SF, i ad AR
Peah, W REMPL I S T 1
KK, A S REWPIL S RE 1855
SR T VH, EHAEASREA M
SN AR



434 FOMP, A BT - BB AR AT E A BT 173

“WM/ TE N T R FR YT R GBS W AR T
PEAEIR IO RE 71, I BB H5 2240 N 4% B AN 1 o2 PE 1Y
W, RS RS E BT, NE4A T, S5
S/ N AT 2%, 0T 28 5F Z FEAL FlgL
SRBERE 14 PR T /35 N g5 AR i AN
A S PRI R AL/ 3 N 3 4 i) Ak s 0 R v )
K-, 2RI SRR 5 A S IR B S B O
im N AN AR AR

“PRE T RAR WO L T R R IRR, E it B
TR, =) IFBSa%, BIRmK, RS
PO E BRI SE B S K, R4 1T
H, ZVFWE AT 1 9, RIAZTE R G A HE 3
THE, W& KatE a2 eh 5 2B K E
AR R &2 AL T IV 9, B A s,
#h 2 RN AL Rl 1 it T 0T AR Bl B A% A Hh PR e g s AR
AWK 740 F S8, 38 0 R BGE 24 19 2k
SRR R KR BB m B RS
4.2.3 WEIMMEIEEF B

M2 5 A, R S A AN S5 R =
F AL B9 KB B4 Bk 0.030, 0.028. 0.015,
0.013, 0.006, AR¥af AR B R, VU220 il
PSSR TNV, R EErEKE, RYE
WED 23R 8 B, V22 T JE A 15 it A S IR 8 2% 4
FIMEACEE FA T st &L 2tE, FEIRRLE
FLT 2 210 0 % PP T &0 KA A
AR B A RE R B H B 2 AR, T8 F X il Ak
GO Fidt &% R BERE T PR T SERK IR G
A= ZS B 55 22 ) W) ] LSl 5 ) 8 TR A R
RIS i A 4 30 9 SE R T, RE, AR R
SE LAl 15 it 5 A S R B 2 PR 1 R A
N E T S5 &L 2 PTER T

5 WmEMERIRERRRA R

U 2 T IR PEAL S SR IR O ki B
HEBPE T DU 2

() AT 2P PR I R, 3 B %
AP EE Y, SN T RO A R A R, A
B SRS HOR Ty BT A ol HERE Al
IRl G A, RTTEFERITER

(2) AWrse At o IR, Rty
ANIHGUE L, @A S BITEPE R5, BRIk
HREHEEMN, &AL I I 2 5T
IR, B ERAE S0, VISEEA v

(3) g Rt it 2 Joe A AT B0 P A 18 5 AL
R RE RO B [ 1 22 A v Y [R) I i B
FOE A ICARYE, 4R TH R B AR Sh A S Y
RET, i s SLmb Bt L

(4) v B E A A BRI 7 A B2 5 2000,
SRR R GUE B, B ARSI BTN A AT RSk
?&%Eﬂﬂﬁ&¢,ﬁﬁﬁﬁi§%%@ﬁﬁ
Tt

R SEPRAR DL R BUAFAE S BAR L SR
R, MEPE S IR 2 T R R,
FESTT Y il 22 AWK A | RO R e 3 K St
FOR, WYL A AT BT S e, 05 (L4 Tt
SRR TIVEE

6 ZHit

(1) DAy fifp R T 22 e ) e S i o v A 7 Y
IV, £86 % I8 2 RITER st 71 ol &
BRI TR AL, B T2t Ay SRRl
@iﬁ%ﬁ%4¢ﬁﬁmﬁﬁmﬂéﬂﬁﬁﬁ%ﬁ

Fo

(2) L TIRAL — 1B = BB 2 e T
PR, Sl o3 PR VAL 2 2, DAl P 28 Tl 2 42 1)
PESEG ., AR R W], LAl B A A A PR B P A
Tavmstswre, HZlsaa 2t T
BRI, PG EE RS SRR AT B

(3) DAY o A oRE 3ok i 22 4 B0 1 45 A AL Ak
B, BETR AT 21 25 95 b5 0 IR 22 A 4 A4 R i AR
JEFE T ) 1 A e d A A A RS BR Y, T
il S B T SRR X A I, VDS AE
BT 2 AR

SEH:

(1] BRZeH, TRR. hEMEGTMTEFEIEMMEN]. 5
5P, 2020, 36(21); 102 -106.

[2] JEWIR, RWIF. ETRHAESREN AN X RS
TREAFSELT]. WAt aAlE, 2021(1) 0 96 - 103.

[3] B, @AM, EOoh, 5 5T HZRSSE RO 03 i g
PPN [T, VR3S R4 2#4k, 2020, 55(6): 1181
—-1190.

(4] Z=&, FEH, #3868, % JET PSRIZR MR - BP
BT 2 AV [T]. KFS:, 2020, 35(3): 224
-229.

[5] BRAZ, K6, skARR, 5. 2T DEMATEL - ISM ) 3 i
REDHSL B R T]. KREFF, 2021, 36(1): 1 -
6, 17.

[6] ALEXANDER D E. Resilience and disaster risk reduction; an ety-
mological journey[ J]. Natural Hazards and Earth System Science,
2013, 13(11); 2707 —2716.

[7] HOLLING C S. Resilience and stability of ecological systems[ J].
Annual Review of Ecology & Systematics, 1973(4). 1 -23.

[8] ZEH, Fah—, BEAM. ST RAEREARLT]. Ik
TR 2T, 2014(5) . 23 -31.

[9] ®miA&, Jreisk, XIEMm. Wi rEar RS RE ]
HoFER3ERE, 2020, 39(10): 1717 -1731.

[10] FARF, e b, 254, 5 SOl - =T =T
REMAGWEHZ[T]. LARTRME, 2017, 50(7): 1
-7.

[11] E#, Emd, $30#. 5T AHP - Wk iy 52 R Rk
BEJIEM [ T]. hiEZ A REROR, 2020, 16(12): 170
-175.

[12] #id, EREL, XV, % ESSBAWE RGBS RE[T].
TFBENLAR, 2018, 41(3) . 724 -744.

[13] BRiEmi, #um, MR LT 2 B0 A BUAE SRR SROT
WaFgEl)]. Rk, 2018, 32(1): 100 -103, 108.

[14] ZER, #2426, W, ST NCM [ IH Tl 250 F A e 55
PAFT[T]. e S53RBE2AAR, 2020, 20(4): 1221 -1228.

[15] ZeHavk, HHr FETIESZEMERIEBAN 4 R T80T
wil]. git5kik, 2020, 36(18): 167 -170.

[16] MZEgiiHR. PEMWHSHELEIM]. Jb5t: PEG R
#1, 2011 -2020.

[17] WLWEEt )R, PHRGEIHEEIM]. % RS R
AL, 2011 -2020.

(18] PEZmgit A, it/ (2011 -2020) [ EB/OL]. [2021 -
03 -08]. http: //tjj. xa. gov. en/tjsj/tjgh/1. html.



174

&
T
1

36 &

Study on Urban Safety Resilience Assessment Based on Entropy
Weight-Normal Cloud Model

GUO Yuyu', LUO Fuzhou' and ZHONG Xingrun’
(1. School of Management, Xi’ an University of Architecture and Technology, Xi’ an 710055, China;
2. School of Resource Engineering, Xi’ an University of Architecture and Technology, Xi’ an 710055, China)

Abstract: In order to improve the construction of urban safety resilience, the evaluation index system is estab-
lished from four dimensions, including economy resilience, society resilience, infrastructure resilience and ecologi-
cal environment resilience, considering the connotation of urban safety resilience and the characteristics of disturb-
ance force, absorption/adaptability and resilience. Then the weight of each index is calculated by entropy weight
method, and the evaluation grade criteria are divided. The comprehensive evaluation model of urban safety resili-
ence is estalished by normal cloud model. Finally, the validity of the model is verified by taking Xi’ an in Shaanxi
Province as an example. The results show that infrastructure resilience and ecological environment resilience are
better than that of economy resilience and society resilience. And that the comprehensive safety resilience level of
Xi’ an is calculated IV by the model, which is higher resilience.

Key words: resilience; urban safety resilience; safety resilience evaluation; entropy weight-normal cloud
model ; Xi’ an
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Spatial-temporal Patterns and Influencing Factor Contributions of
Casualties from Global Land Destructive Earthquakes
in the World (1970—2019)

HU Xiaokang'*> and SHI Peijun'""

(1. Academy of Disaster Reduction and Emergency Management, Ministry of Emergency
Management & Ministry of Education, Beijing Normal University, Beijing 100875, China;
2. Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China;
3. Academy of Plateau Science and Sustainability, Qinghai Normal University, Xining 810008, China)

Abstract: Based on regional disaster system theory, we comb the global land destructive earthquake disaster
data from 1970 to 2019, and calculate the contributions of earthquake disaster causing factors, which are hazard
(epicenter intensity) , exposures ( population density, per capita GDP) and environments ( elevation, relative ele-
vation, slope), on casualties by using the geographical detectors model. The results show that: (1) from 1970 to
2019, the frequency of destructive earthquake disasters in the world fluctuated and increased, and the casualties
caused by earthquake catastrophe showed an increasing trend. In the past 20 years, the number of casualties of
earthquake disasters below M7. 0 showed a downward trend. (2) About 60% of the global land destructive earth-
quake disasters are distributed in the Mediterranean Himalayan seismic belt and about 35% in the circum-pacific
seismic belt. (3) The most important contribution rate to the earthquake is the damage of buildings, followed by
the epicenter intensity and population density. Among elevation, relative elevation and slope, relative elevation has
the largest contribution to the casualties. (4) The contribution rate of the influence factors on the casualties is dif-
ferent between the circum-pacific seismic belt and the Mediterranean Himalayan seismic belt.

Key words: earthquake; regional disaster system theory; global land earthquakes; casualties; spatial-tempo-

ral patterns; disaster-formative environment; contribution rate



