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B, 1 1 2 3 2 1 3 1 1 2 1 1 2 2 3 2 1 2 3 3 3
C, 1 2 1 2 3 1 2 1 2 1 2 3 3 1 2 3 1 3 3 3 2
C, 1 2 2 2 2 2 2 2 2 2 2 3 3 2 2 3 3 3 2 2 3
C, 1 2 2 1 3 2 1 2 2 2 2 2 1 2 1 1 3 1 3 3 3
C, 3 2 3 3 3 3 1 3 3 1 1 1 1 3 3 3 3 1 3 3 3
C; 2 2 3 1 1 3 3 3 1 3 3 3 3 3 3 3 3 3 2 3 3
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e ) /A= (/000 + /061 + /0,00 + /0.00) /4
=0.212,

(2) AR A PR e

YT A, f845 B, B,, By, BABUERRAZ,
His#4r By, B,, By, B,Z[H 7] LLHAHYRAMA I,
et b — 2P EM s bR e AR, Ib AR 4 < B
W, xy = (S, + o, + g, + ) /A=
( /1.00 + J0.402 + J0.784 + J0.783 )/4
=0. 908,

XIT Ay, #6845 Bs, Bs, Bfyiee R, H
1845 Bs, By, B, Z[RIA] LA HAHTRANA &, R X}
2R s bR AR, R SRR B Rh T ]
x142=(\/9§+m+m)/3=(\/(ﬁ+3/m
+v0.212)/3=0.611,

XIT Ay, f845 By, By, B MR RL, H
1845 By, By, B, Z IR R LA AHGRANAS I, FE[A] X
E—ZPE s bR R, SRR ERh ]

w0, = (/3 + 3 + o3, )/3 = (/038 + /1.00
+ v/1.00)/3 =0.873,

X‘j‘ﬂ:A4, *EIE‘*/]—_\‘ Bl], B]Z’ 31311‘9523—{?%%;%&’
HA8#%s By, B, ByZE 0] DL EAHSRANA E,
[FXF F— 2 Emdsbr e A E R, R BE < BN

M, = (g, + o, + /2, )73 = (V011
+ 70.89 + v/0.00)/3 =0. 432,

(3) A B R AR E

Fabr Ay, Ay, Ay, AR RIS S A H A5 R
A, Ay, Ay, AZIEIAT DIHARTRANAS I, R AR B
CHAN RN, x, = (L Jx, + 3/%/12 + 4/xA} + 5/9%4)/4
=( /0.908 + v0.611 + J0.873 + /0.432)/4 =
0.903, I X, =0.903 B[ Ay m¥ AR Hb 52 K FE AL 2 M55
PELEEVE(E ., [RIFR, AT SR A5 H At 3 X A9 M 72 ¢

AL S M PELR PN E, R T PR,
£ EHRBERELLBBHTNER

R
Sl VRN P PN PR ¢
WEF 0.953  0.848 0.967 0.846  0.903
A% 0.925  0.954  0.907 0.989  0.944
43P 0.947  0.922  0.883 0.983 0.934
#A4E 0.923  0.818  0.950 0.970  0.915
WM 0.909  0.907  0.926 0.971  0.928
fEEH 0.948  0.951  0.933  0.967  0.950
F796 0.934  0.966 0.952  1.000  0.963
¥ 0.944  0.967 0.935 0.906  0.938
YT 0.923  0.946  0.906  0.984  0.940
Sl 0.934 0.952 0.933  0.997  0.954
B 0.923  0.961 0.958  0.918  0.940
79z 0.867  0.907  0.947  0.983  0.926
B 0.903  0.956  0.861  0.981  0.925
JEill 0.941  0.967 0.863 0.981  0.938
M4 0.936  0.954  0.735  0.905  0.882
B 0.903  0.950 0.898  0.983  0.934
WRH o 0.906  0.961  0.930  0.977  0.943
T 0.898  0.953  0.827 0.979 0.914
FIHUN  0.796  0.981  0.862  0.987  0.907
HeM  0.904 0.988 0.870  0.982  0.936
Hill  0.821  0.976  0.793  0.998  0.897
2.2 BERESH

G EAR PR 4 A, FIA AreGIS10. 2 3444
Mo M s R o A FER, m (>
1.5Std. Dev), H14E - 5(0.5 ~1.5Std. Dev), iz
(0.5 ~ 0.5Std. Dev ), & - # £ (1.5 ~
0.5Std. Dev), fik( <1.5Std. Dev) -2 DY JI] 44 Hb
R EA s X I (B 1) o AE T AT
A3 HE DU )1 48 1 7R 9 k4 I 55 P 1 S 18] 0 A R
TELA S oA FLAEE o

P A e 9 T Ak e ss Mo A

MIE T R RIE ), Rk E s e s TR
X 20 A T DU Pl s X, oo, B,
TEFHAEH, Jrp ) oo i+ 2 e 55 PR 191 42
R S DSR2 A AN R 2 s R S
FolbRE w, WHEST A K, AR
BTG RE 5307 Nl = A AR Ak T 4 4 de



34 TR, S T O S AR B B A S 2 I 5 T XU PR BT

BT I e R FE 2 131

K5 A2 M 59 8 S5 A Y L X S AR TP
DU P AL AUAAL P 3 X5 R 2 g 55 4 5 A1 11
XS BERAE . W, ML X, Hop
HEZ At 2 e s Ve (E O 4 B Ao P O 2 Tl 2
2008 AFPU A 45 R 3 72 1) — 4> 32 KB ML, BURF K
Mt e mdE el TERS . WA St
SRR R, FEBT AT I, BT R IR R
BTN b PR A R BUE Tl Hofb i X, ] i
HUR et 45 T R BEAb B, 22 HEE k. 25 — 2R 51 1 it
St , AR HLREAR T 20NN e, i HL SR
P34 J2 Bl Al T B BAROK P, SRS X L g
P[] S BT 2 T R O AL 2 I 58 M AL T A
Ko I, 2w fE RASIBCATKE L Tk 2
il AR 5 Bt i i, AT LA OB R R 2 s 1

3 #Hig

VIS A 2%, Ab TR b, MR K
FAL WG TEREAT VY, X T KRR A B A
BLAME . 7S SCTE 5 B A 2 6 58 P2 PP A F 52 19
Senth b, E SR T T RS SR B R R
A MEs PR SR AR AR R, AR5 SR LR 48 J 1k
ATRITEMERTURA 2 a5 TEE AR, M HRARIR R
HATIAL, NS B AL br, R R TR AL %
RO 73 9 F Ak 42 a5 R PE Y 2R AT 25 5 A
SOBR T A2 i 5 R Al RS bR UL A 1 SR R
A AT PO 1 4 254 L XA AR 2 g s 1k o i, R
HH AU R AL

S 3k :

(1] Fob, SRR, SR M. BUNMERE I HE M TLRT].
JRIETE, 2010, 56(6) : 860 - 874.

(2] akapok, DOOERE ST MR U AL S s 1 M0 18 A i R
FEL1]. PHCECE 1, 2010 (36) : 12 - 14.

[3] Bk, wpbkd:, 2. op B R O R WL I JE 5 1 0
fi0J]. seFRRl2AiERE , 2012, 31(3) : 375 -382.

[4] Koks E E, de Moel H, Aerts ] C J H, et al. Effect of spatial ad-
aptation measures on flood risk; study of coastal floods in Belgium

[5]

(6]

[7]
[8]

(9]

[10]

[11]
[12]

[13]

[14]

[15]
[16]
[17]
[18]

[19]

[J]. Regional Environmental Change, 2014, 14(1); 413 —425.
Chen W, Cutter S L, Emrich C T, et al. Measuring social vulner-
ability to natural hazards in the Yangtze River Delta region, China
[J]. International Journal of Disaster Risk Science, 2013, 4(4) :
169 - 181.

Clark G E, Moser S, Ratick S J, et al. Assessing the vulnerability
of coastal communities to extreme storms; The case of revere, MA
USA[J]. Mitigation and Adaptation Strategies for Global Change,
1998, 3(1).: 59 -82.

Cutter S L. Vulnerability to environmental hazards[ J].
in Human Geography, 1996, 20(4) . 529 -539.

Koks E E, Jongman B, Husby T G, et al. Combining hazard, ex-
posure and social vulnerability to provide lessons for flood risk
Environmental Science & Policy, 2015, 47, 42

Progress

management| J .
-52.

Zebardast E. Constructing a social vulnerability index to earth-
quake hazards using a hybrid factor analysis and analytic network
process (F’ ANP) model[ J]. Natural Hazards, 2013, 65(3) :
1331 - 1359.

Zeng J, Zhu Z Y, Zhang J L, et al. Social vulnerability assess-
ment of natural hazards on county-scale using high spatial resolu-
tion satellite imagery : a case study in the Luogang district of Guan-
gzhou, South China[ J]. Environmental Earth Sciences, 2012, 65
(1): 173 -182.

XTEM, Bt DA R K F BRL 2 I S P P —— AT
FAENBILT]. Kb ARSFER, 2014, 34(05) ; 128 - 134.
KIS, TR, 3T TOPSIS (3R A 4R 9 FAk 2 i 85 P07
WOFR——A B I [T]. %%, 2014, 29 (1) : 109
-114.

Cutter S L, Finch C. Temporal and spatial changes in social vul-

PANS, 2008, 105(7) : 2301 -

nerability to natural hazards[ J].
2306.

Martins V N, E Silva D S, Cabral P. Social vulnerability assess-
ment to seismic risk using multicriteria analysis: the case study of
Vila Franca do Campo (S? o Miguel Island, Azores, Portugal )
[J]. Natural Hazards, 2012, 62(2): 385 —404.

B, BT RURS AR 0SB M2 W Rk B LR g [ D], 68,
LR R, 2008.

T, THEC, WISEAE. B TORDRE S 04 8 M 2 1 F o
[J]. B LR 5, 2010, (6): 92 -94.

TORk, IMBUE, R TORDRSE A g o 1 I 104 45 17 7R
WA s irgE (1], RS R, 2008 (S1) : 507 -513.
B, S BE TR BSR4k A TR AE AT R[]
HRIRL, 2012, 25(4) : 44 -55.

WRIGSZL, A7, T 58 B0k 1Y BE 512 Wi B K I AE /)N
Ay LT]. R TEMIS 550, 2013, 33(6) : 1479
- 1485.

Risk Assessment on Earthquake Disaster Social Vulnerability
Based on Improved Catastrophe Progression Method
——A Case Study on Sichuan Earthquake Disaster

XU Xuanhua and ZHANG Weiwel
(School of Business, Central South University, Changsha 410083, China)

Abstract: For the subjectivity of index weight assignment in the social vulnerability assessment in earthquake
disaster, and traditional catastrophe progression evaluation method has the defects of the evaluation of the number of
indicators. Firstly, the risk assessment index system of the social vulnerability assessment of earthquake disaster
based on catastrophe progression method is established, and rough set attribute reduction method is adopted to im-
prove catastrophe progression method, then using catastrophe progression method to comprehensively evaluate the
social vulnerability to earthquake disaster, and finally, take earthquake disaster in Sichuan Province as an exam-
ple, through the analysis of the results of the social vulnerability risk assessment in Sichuan province, the risk re-

sponse recommendations is proposed.

Key words . earthquake disaster; social vulnerability; catastrophe progression; rough set; risk assessment
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