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Adaptive evaluation of multivariate compound disaster systems
Huang Li', Zhang Yizhe’,Wan Xuzhe’, Wang Wei’, Song Yue’
(1. College of Public Administration, Hohai University; 2. College of Harbour, Coastal and Offshore Engineering, Hohai University)

Abstract: By considering the superposition ( reduction) effect of disaster losses, an adaptive index formula for multivariate compound
disaster systems was derived, and an adaptive evaluation index system for multivariate compound disaster systems was constructed from
the two major dimensions of disaster prevention capacity and disaster response capacity. The entropy weight-TOPSIS method is used to

evaluate adaptability of each region, and ArcGIS software is utilized to map the adaptability zoning. The application results of the

3

Guangdong-Hong Kong-Macao Greater Bay Area case show that for the “rainstorm-landslide” and “rainstorm-collapse” multivariate
compound disaster systems in the Guangdong-Hong Kong-Macao Greater Bay Area, the regions with high adaptability are mainly
concentrated in the southern area; the regions with relatively high adaptability are mainly a few areas in the central part; the regions
with medium and relatively low adaptability are mainly distributed in most areas of the central part and the southwestern and eastern
areas; the regions with low adaptability are mainly located in the northwestern and northeastern areas, respectively. When facing
multivariate compound disaster systems, the regional adaptive index is significantly lower than that for single disasters.

Key words: multivariate compound disaster; adaptive evaluation; risk propagation model; entropy weight method; TOPSIS method;
the Guangdong-Hong Kong-Macao Greater Bay Area
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Fig.1 Adaptive evaluation index system for multivariate compound disaster system
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Fig.2 Adaptive zoning map of multivariate compound disasters system in Guangdong-Hong Kong-Macao Greater Bay Area

a. e 3 N DX IR G A R TS D A X ST DX 7 s A A 7 B DX v 1L T 45 g 7R 20 3 4 e S
DX, XL X 22 5F SR MEIR , 5 RN A] SO A ik 114401 T, 290 B RIS IX - 21K F- 57 757 JThY
P BORF AL 1 58 T U TS 15 % [ ) At St R A AT e ) 9 M ) T AR 5 N e Y R
SRR, P25 00 AT BT MR R ALK 120 A, 1A, 3 S 3 DX % IBOR 48 UK -4 , RE A8 il i F1 S8t
SSCER ST RS R, 2 A8 BRI O T ELAT A N WA 4, I B A 2 84 TTAF . RIS Sk U X Y S IR 2
ST AEIA NI E S G R D A TRIR GRS =N AR & N S ) A /NS BT RG2S & Y DR i
WL

b. A58 il B XISEAR I A AR R DX RATIX g LU DX BT AR SETT R 1R i B DX A A P
R X, Dl X 28 T R i RO RS 94 482 TT, H1C i - W R VS IX 1 P35 K7, e g Sy



92 WK E el (AR RS R ) 55 54 &

e b A B A SRS BT S8 B BT PR R AN SRR A BORRR I AT 5 22 B B DR AN Ll
PR E 5 P07 A RO I T KU A BHLSREGG LA, 3ok 0 3l X Jiy R 3 o 5 36 XU A 85 e G, O B =
5B RGN , FE4 10 T HAEN AT 27735 Z R A AESF BN T L 229% B PR A Kk AR I RERS
HGHCR T3l b5k . PRI, DXCBRCRE A Y 10 0] BE ) L

c. HdE B DR M A 2 X B X X X S22 X O XA AR R X, X L
X EARTEATE EA —E R, fa R SZRCISCA R 59 852 T, W 5 T 55 W TS DX - 2 7K (EAR 3L
TSR XA A7 —RE B 221, S BT TR TR K BE 1 B9 SHRAR RS A R, N S Bk &5 59 T, 2078
e R DI 374 RIS, 263 DXCRETT SP3BT MR PR 280 32 A AR T R X344 07 A F
YA BT DA RASZE (44 ), HCBER Tt A TS0 R ST A BB 56 42 IR T RO A Ay 3l i AL, DA T 522 )
T ORE N AWK B8R A, 33X 2w it DX 7 7 S A8 BRI AR R 0 O A A R — 2B 4R T S ]
TE I 22 5 fith o RN 2Rt BA LA T LI b -5 3 IO v A v 1) L DAL LG, SR — s 220 Xt S il 2 H
REENVERE BN R,

d. BRI P P DX IR A 7 R B RO S DX AEARIX =K DX R DX 3 LT R T 45 P R
0 ARES A — o i X, XX i T B Kk, R R SZBRCHCA T 42 808 TG, Ik T HE ROR T
DRI 7KF- | ik 2 08 B0 5 <5 AR F T B0 58 4 BB SRRSO . AT, 33X 2630 X Y BURF A X7 K 3
TS e AR S 7 THT A HE 3 AN 2, SBCB IR K FRIBE AR, ERZ B A LB TAR, P4 10 77
WAEN A 14460 2K 574 AR T RIS P EIKE 6 9HE KB GRA L, BE— 20 HI 85 1 XEEE AR 5T K
AETI,

e. fRIE MVE DB M AR R IT R ARAR B FERE el 158 8 EL R BH XA Y AL A AR L A X
TS DA B AR DRI | 28 B T IX Y 28 B v, B2 B R R KA O AR, i B N2 T SR M A H
29 148 I , I T - WS DX 27K F-, TG BR 1 ] 3 45 T ik 15t A i 2 99 7 95 i 1) 98 4, 3
NG 23 T A 2 R M XY 30% , GR35k S b X 26 T RN %8 R BH AT RS
DXP-E K AR ST BN F G Hg ik 32% R, 07 BURFAE DX B SR 95 J7 sk = AL A8 Y 22560 BT I, L A5
RETERGE LS GE A SRR BT B LS BBy R FIE & 16 sh A D7 i A 2 . X7
TETHDRS F SR G T, 3 B4 DX F IR FIPR 2 BE 48055 o
2.5 B—REEZTBEARETMHERNTLL

A 3 A R TS 49 R — 9 A R AL 4 2R (TR 3) S B DR DX g R A P /)
(R IR R, ORI, PO BRI RE . X — BRI 2R - B M9 AE RS X BN UK, B2
Bl DAL 2 A Bk B T R O TR R T 5 A 2R B AT IR RH P2 RS B3 O ) R AR AR AR
AR, S 1 LA PR, S 0 0 T 8 Y R 0 M G R A AT O, BERT BRI R, RIS X E M T8N 58
o B W DN T AR GENZR G B4 AR R IR s T R R | B b SR 30 3 38 K A 2 22 FE B YRR A it . 9%
RS T SRR 333 9, T IR A L 4 1 52 2 ) DI, W 005 PRI i 7 S A 2 o RIS IX A 42 5 R R K-

T R S ¥ ]
ERNPE  BAGERYE  AaERE RERERYE ERE R
N

0 50 100km
(a) ZEFNKE (b) WPk E (c) ¥R E

3 BERXERE-REEMMEXLE

Fig.3 Adaptive zoning map of single disasters in Guangdong-Hong Kong-Macao Greater Bay Area
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