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Abstract: Web-based disaster data provides a new perspective for the rapid assessment of post-earth-
quake damage. However, the semantic ambiguity and content conflict of web-based disaster data se-
verely restrict its application in emergency assessment. To fully derive its value, a rapid building col-
lapse assessment model based on the fusion of web-based disaster data is developed. First, on the ba-
sis of the kernel vocabulary extracted from web-based disaster data, the ambiguity of web-based disas-
ter data is quantified using the cloud model theory and the Monte Carlo simulation idea. Secondly,

conflict data is corrected by measuring the reliability and ambiguity of the web-based disaster data.
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Thirdly, based on the D-S evidence theory, the modified conflict data is fused to obtain the assess-

ment results of the building collapse rate. Finally, the effectiveness of the model was verified using

network disaster data within 15 hours after the Yangbi M,6.4 earthquake and 12 hours after the Maduo

M, 7.4 earthquake and the Lushan M,7.0 earthquake. The study results show that the assessment re-

sults are consistent with actual losses in the three earthquakes, which can provide auxiliary support for

rapid assessment of post-earthquake building collapse.

Keywords: web-based disaster data; building collapse; data fusion; earthquake disaster
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Table 1 The assessment methods of post—earthquake building collapse
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Table 3 Partial web—based disaster data of the Yangbi earthquake
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Table 4 Partial web—based disaster data of the Maduo earthquake
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Table 5 Partial kernel vocabularies extracted from web—based disaster data of the Yangbi earthquake
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Table 6 Partial kernel vocabularies extracted from web—based disaster data of the Maduo earthquake
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Table 7 Partial kernel vocabularies extracted from web—based disaster data of the Lushan earthquake

N B R I A S A 1 i) [G=E 3 ANk
DU 1| 75 22
_ N Tl s —ir lhIX, R BERMRE, IE
2013.4.20 12:14  (http://news.sina.com.cn/c/2013—04— 20/ .
120826887576.shtml) ARG
.Shtm
RFW R CH )Rk S
. W= RFERTTS M5 b=,
2013.4.20 13:01 (https://www.163.com/news/article/ _ .
R 53 B J22 32 51 B AS ™
8STHFVHDO0001124J.html)
Va1 7E 2% AR RS HEE 7N [ o {7 N
LY BUN 2013.4.2012:24  (http://news.sina.com.cn/c/2013—04—20/ & , B Al ZBE 1, 6E bR pfg 21 7 4
122426887827 .shtml) 1]
DU i AE 2R
CARAS A 2013.4.2011:10  (http:/news.sina.com.cn/c/2013—04—20/ 1L TS X LA R GT:

111026886992.shtml)

2EE28T

%

POk
-~ e %
% £
B =
§ €§é$}4ﬂﬁfiﬂqﬁt 4f§} i

~ ety
ZEmEBE ?
walpiien,

Mol

UL b 7 v 2 T 0 4 I R T 3t B 6
Fig.1 Extracted geographic location based on network disas-

ter data of the Yangbi earthquake
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ter data of the Maduo earthquake
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Table 10 Quantitative example of web—based disaster data in the Yangbi earthquake

xz10
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Al Az Aii A4 As AG A7
1 0.0024 0.6156 0.360 1 0.024 3 0.000 0 0.000 0 0.0000  0.000 0
) 2 0.0045 0.1905 0.639 2 0.170 3 0.000 0 0.000 0 0.0000  0.000 0
Y B
- [0,0.005] 3 0.0020 0.604 4 0.356 1 0.0395 0.000 0 0.000 0 0.0000  0.000 0
Z 4
: 0.000 0 0.000 0
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2 0.064 3  0.0000 0.756 3 0.243 7 0.000 0 0.000 0 0.0000  0.000 0
A 5= E 1 [0.005,0.1] 3 0.006 2 0.0104 0.924 5 0.0651 0.000 0 0.000 0 0.0000  0.000 0
: 0.000 0 0.000 0
5000 0.0210 0.0000 0.082 1 0.127 9 0.000 0 0.000 0 0.0000  0.000 0
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Table 11 Correlation coefficient corrected after quantify -

ing web-based disaster data in the Yangbi

20 28 B Bl N ST 480 35 HE I £E [0, 0.005 ] il HE 5%
S 74.36% ,7E10.005, 0.10 ] (4% 2 K 25.64 % , Tfif 5E

carthauake TABAELO, VR4 Y 74.36% L 2E[ 1, 32] RO
PRLIL RO NI BE BEER sy 05,6400 s e F A 552 AR S
; ggi;z zziiz zzigf 19 L i 16 [0, 0.005] i HE % 98.52% , 76 [0.005,
o s s 00600 00511 00555 0.10 ] M MER Hy 1.48% , AL T- NELAE[O, 1] HER
i : : : : J98.52% FE[1, 6] HYHER N 1486 76 14 1Ly b 72
5000  0.0613  0.0390  0.0502 TR S S B I AEL0.1, 0.3] AR K
1 0.0406  0.0676  0.0541 74.04% ,7£00.25, 0.5] I ME2E Ry 25.67% , #£[0.45,
. 2 0.0398  0.0673  0.0536 0.7 HE R K 0.29% , i FE 1= N B AE[7, 1037 (14 4%
15 3 0.039 9 0.082 8 0.061 3 %:jy 74‘04%, 1E [65, 391] 0} T%%:jy 25.67%, 1E
5 3 3 3 [295, 977 MK 0.29% .
5000  0.0416  0.0761  0.0589
F12 FBHENE REHEBPARNEIE
Table 12 Correction of BPA for web—based disaster data in Yangbi earthquake
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1 0.483 5 0.4335 0.0830 0.000 0 0.000 0 0.000 0 0.000 0
2 0.481 6 0.439 8 0.078 6 0.000 0 0.000 0 0.000 0 0.000 0
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Table 13 Results of web—based disaster data fusion in the Yangbi earthquake
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