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Abstract

Based on the interaction between the rapid development of Lanxi urban agglomeration and re-
gional earthquake disasters, the earthquake toughness theory is introduced to break through the
limitations of traditional passive disaster relief. Based on the three stages of resistance, adapta-
tion and recovery, a comprehensive evaluation index system of seismic resilience based on the
whole process of disaster response is constructed. In order to study the fuzziness and uncertainty
in resilience evaluation, cloud model is introduced to quantitatively transform its qualitative con-
cept. The evaluation level of toughness ability of Lanxi urban agglomeration is obtained, which
provides a certain reference for the research of resilience direction.
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iR BARF R ERNRE, o ANRAGHR TP EABUL . RECFAR RS S5 54
AL A 2 (6], R A2 AR O B LN [ SR s T P L X B A MR 2 A XK, 2008 & 2021
FEILDYLER],  FRIE PE R T X N K2R 6.0 JR LA B hFE miik 24 K. BEA AT AR, T
FUBEANTY 7K, LR 5 T X 3 T 3 F I B R AN R, XSk T ad e 1 P B e SRR O, X IR TR Y
f REPRIE A et A 7 ERBRAR[L]. T H SN, SOOI A AR S E A R TR AR - A b

2018 4 3 AE P E IHN & B 2 M. FilFE AT iiovh, B 9 MM X, Hg
BRG G, 2 PU A X s X S i DA4ES b DT A 285 R i S5 Rase [ 2] -

TRl S T R BEAN ISR AR, ST I S5 W th AR ORI R 2%, ST SR N e BTG 2, W22
PEICHTHER U, Xk DX A A S T 28 e AR 997 R O WE e A2+ 70 b B2

20 {28, AWK Holing B R IIPERE S N RIS A 0BT FUvals, $RIMAESTMEMS . ELS
ORI, “PME” X—ARIEBPH B SAIR3]: Bruneau 55, H4 HAR K E ST P — MRS AT
A R RFETNER RGN B R K F AT, JFREUSAT R R 1 RE F1[4] . BE 22 E1 X K F Ik
WHAT 72T AT E. SRS, FETAERIEL, A, R U KCF AT i 55 7 T 52 0 13
TR RIS [5]. MMl S, T3 A DX PR SRS () PR 85 B 2 RS Mt A S 3 T I A X VP A 4
PR &R, FESEIEA b5 B AL X R WIS TG 6] BOIRSE, ARG PIVE BRI AE 2 2R S U AR,
FERIIG % AR REBHVIRGE S KB RGNS R G L EVINEMSHEZE[7] . 2T A S22 H BT,
PIER R O AR AL S YU R THIRT RGNS RGP HEEER, SPEEIRMLS
o, AT TES.
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MR R HEAR N BB 1R (8], T DAXHFA S R b 2 M S 5 58 B RR HEAT M e, FF 0 Hr ek
RN EPE S VE . SRRSO N SRR BEE, Xl R 48 AR P RE D BEAT 70 A, DAL SRR 7Y
JbHE X 22 PEIRTT R I S S, SR FH SRR T 12 A5 B (1 AT S 5 A EA T 30E

2. HELZA VM ENRE R

SR AR IPER I I R GUE AR Wik BUA. AT BORSEDT THRIRA SR P R
Fy AR RS, R ARG (AT SIR AR, DABEATHRIURIR, (R PRI S 1R H KT, AT
FTHE T RS RIRAGE ST, (AR TH RS B A T AR FIEPA I RE0] [10]. A SCHRIE I T M7= 152
RAETRENTZFN, BRI B @M BAMRE N BOy=AF 2T o0, WK 1 s, 456
DAL DX T 28 G2 A5 (10 DR A, MR B X P AL R R DX ISP BT R St e I E VAR 8 b
&
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Figure 1. Whole process of urban earthquake disaster
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Table 1. Evaluation index system of seismic resilience of Lanxi urban agglomeration system
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Q)EAT I, 13RI PRSEHFE V [13].

_ % —min(x;)
Y= max(xij )—min(xij) @
Vij = maX(Xij )_ % (2)

~ max(x; )-min(x; )
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Figure 2. Digital feature composition of cloud model
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He= s - En’| (12)

A Ex REAIEE, n AREASR, x A i MEFME, En NS, He ARENS, SPAREAT %E.

XFT AL X 2L VIR, IR A R R R R FE A E ST T, BT SRR
3 MEUMERFAL(EX, En, He)REUSAT RObMR o€ ME Al FE AR 10 E AL 8L, SEINMG & S2Ps, R ERE PP
i BRI AR o

DOI: 10.12677/ag.2022.126074 755 HUERRL =RV


https://doi.org/10.12677/ag.2022.126074

=GR R R 5 ) 5 = B b B AT & e S, M EREE SRS - RRls s K
THHE, BRI E ZETHRE, X 13)FR.
Ex, En, He
(EX’,En’,He’)=(a)1,a)2,--~,a)n) (13)
Ex, En, He,

n n

XA EX, En', He' 73l 5 a5 G A R A

2) EkrES

BT HIVERE IR M, XA DG SCIR B AR IR AT S5 (18], IR B BIPERI > 5 MR, %
KA EhRE = FIECTRAE, B3] 1~V 0 HUE X (8] S 8 TR-AE
S

2

max min
T S; S;

En
6
me[ﬂﬂ}
100'10
Hoh, ExWWHERIOWIE, En AbHEZ M0, ST™ N j MK B, S oA j X R R IR
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Table 2. Digital characteristics of resilience evaluation grade
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4. SEIERA3

2 DGR T A I P A DX B B3l SR R RSB SR SR X, BT P A X (N I B SR BE AN B K
J&iE 71, AR A DO R A AL, Vi P [ PR . PE AR, R T R 2 B e S A
BIRIZ AN KT R o s H i 55 g P il R B A T BRI . (Hl TR BT
T B B e e AR S T AL, FL XA SR T AR T Al L, R AR AR B, AP
SO B BT 2 2 ) RS 8 B R R R e, DRI, NS = D T A A R T M R D RE D HEAT A R, X
THUE R FRSRATHI . oG FLE A A L.

B 5 KU b RSB AL, SRR 6 AL AP N, R RVE A SRR EEE, IR
WIREL T K  TARIT & LA b, BT % BB Rk 5 T ARG o PP /N LR P ALt X 22 P ik
TR A ST A B PR B 20 57 R S S 5 T N ME N BEAT BB E VAR, JEXHR RS R EATIT 20,
B9 0~100 73, Xt T L S AT 73 BOT S E N e 84550, R IR AR IR & A5 70 W0k 3 T

Table 3. Score of each evaluation index of the three-level index layer
3. ZRIERE BRI IERE S

EEEAN

Yk i
Cl CZ C3 C4 CS CG C7 C8 C9 ClO Cll ClZ ClS C14 ClS C16

MW 56 75 8 45 67 71 59 96 72 65 42 67 71 64 62 58
FI48H 62 81 63 54 49 68 52 8 66 53 35 53 46 47 53 42
SEVHTT 48 65 66 67 42 58 50 85 43 46 38 54 32 42 50 51
WeEnm 57 58 60 75 38 56 61 74 58 44 31 62 40 36 47 48
piydi 77 69 78 50 58 72 60 97 69 66 45 73 68 59 58 61
WZHRM 69 43 54 80 45 56 46 8 64 42 37 66 54 42 42 54
#EdbJN 64 51 59 77 43 57 52 69 42 39 33 70 52 43 46 49
#GEEM 59 64 61 74 46 49 54 78 51 45 31 72 32 51 50 43

BRI 72 76 52 73 50 52 49 80 58 48 36 65 45 48 52 51

RAE Q) ~Qy B T b Bt AT TR Ha(3)~(6) i 5452 IR H, Kot RRRL w, , &5 S
4R
SoF T AL (I FE bR B BT BUE AL (ExX, En, He) B E, 45 U4 5 fior.

Table 4. Entropy value H; and corresponding entropy weight w; of index layer

4. EARERVEE H KX R w;

fabr  Cy C, Cs C4 Cs Ce G, Cs Co Cp Cu Cpp Cy Cy Cis Cp

Hi 0912 0.916 0.855 0.899 0.867 0.874 0.893 0.902 0.880 0.845 0.833 0.895 0.843 0.886 0.900 0.880

w; 0.046 0.044 0.075 0.052 0.069 0.066 0.056 0.051 0.062 0.081 0.087 0.055 0.082 0.059 0.052 0.063
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Table 5. Aggregation of digital characteristics of tertiary indicators

5. ZRIERETFHHERE

L7 P REE ity P REE
o (0.516, 0.301, 0.068) Co (0.547, 0.358, 0.058)
C, (0.580, 0.313, 0.089) Cuo (0.409, 0.358, 0.041)
Cs (0.406, 0.319, 0.110) Cu (0.399, 0.323, 0.104)
Cs (0.613, 0.393, 0.127) Cu (0.593, 0.348, 0.094)
Cs (0.378, 0.282, 0.123) Cus (0.443, 0.353, 0.061)
Cs (0.483, 0.379, 0.109) Cu (0.439, 0.298, 0.105)
o (0.521, 0.359, 0.074) Cis (0.466, 0.286, 0.107)
Cs (0.534, 0.335, 0.033) Cus (0.472, 0.309, 0.116)

MRAEALE wi 5 =R ECE AR, ARYE (3N i dehn 5 — BB B FAHE AT, e 6 B
IR BERAHFRAET AN IE RN = AT, Wil Matlab AR 2|25 &P = &, a0l 3 frs.

Table 6. Comprehensive digital characteristics of seismic resilience of Lanxi urban agglomeration

F* 6. ZAWM MRS B FHIE

BFRHE TR NR BE B ARFE =qAElr BE B ARFE
C: 0.046  (0.516,0.301, 0.068)
B, 0165  (0.483,0.312,0.093) C, 0.044  (0.580, 0.313, 0.089)
Cs 0.075  (0.406,0.319, 0.110)
Cs 0.052  (0.613,0.393,0.127)
B, 0122  (0.479, 0.329, 0.125)
Cs 0.069  (0.378,0.282, 0.123)
Cs 0.066  (0.483,0.379, 0.109)
B, 0122  (0.501,0.37,0.093)
o3 0.056  (0.521,0.359, 0.074)
Ce 0.051  (0.534,0.335,0.033)
Al  (0.477,0.333, 0.089)
B, 0194  (0.486,0.352,0.044)  C, 0.062  (0.547,0.358, 0.058)
Cuo 0.081  (0.409, 0.358, 0.041)
Cu 0.087  (0.399, 0.323, 0.104)
Bs 0142  (0.474,0.333, 0.100)
Cu 0.055  (0.593,0.348, 0.094)
Cis 0.082  (0.443,0.353, 0.061)
Be 0141  (0.441, 0.330, 0.080)
Cus 0.059  (0.439, 0.298, 0.105)
Cis 0.052  (0.466,0.286, 0.107)
B, 0115  (0.469, 0.299, 0.112)
Cis 0.063  (0.472,0.309, 0.116)
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Figure 3. Comprehensive cloud chart of seismic resilience level of Lanxi urban agglomeration
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