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Abstract: After an earthquake, the earthquake disaster rapid assessment team needs very detailed
information, such as an intensity distribution map. If we can study several kinds of different in-
tensity distribution evaluation models in support of the emergency database and compare the
difference between disaster evaluation results from different models, the final result will have
greater credibility. In this study, the research area of focus was Chongqing and its adjacent areas.
The research analyzed 19 earthquakes since 1960, collected and digitized 19 seismic intensity iso-
seismal maps, and acquired a total of 46 isoseismal data sets, including long axis, short axis, and
total area, for a data total of 141. In accordance with the characteristics of historical isoseismals,
the isoseismals were processed as ovals. In this study, the researcher looked at the epicenter dis-
tribution of earthquakes in Chongqing and the vicinity, the intensity data, and the distribution of
seismic magnitude and intensity. Through regression analysis, an intensity distribution evalua-
tion model was developed on the basis of the seismic intensity attenuation relationship, and the
results from the model were compared with those from other models, which yielded a figure re-
presenting the comparison. The attenuation relationship of the earthquake in Chongging and its
adjacent area was compared with Suyun Wang, in China’s eastern region; Jianqi Lu, in a moderate
earthquake area, and Jiancheng Lei, in Sichuan Basin. To make the seismic intensity attenuation
curve closer to the actual situation with respect to far-field and near-field intensity, additional
measures were needed to improve the distribution of the data. Hence, the author developed inten-

sity distribution evaluation models based on the length of the prolate axis and the minor axis, and
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area statistics. The author developed different fitting curves for (1) magnitude V long shaft fit-
ting, (2) magnitude V short axial fitting, (3) magnitude VI long shaft fitting, and (4) magni-
tude VI short axial fitting. Comparisons were made with one magnitude degree above the intensi-
ty area, for the intensity I relationship, and for the length of shaft radius ratio. Last, the author
used the examples to verify the above three kinds of models. The model based on the attenuation
relationship and the model based on" Wang Jinglai" give intensity in two mutually perpendicular
directions with distance attenuation, and the model based on the area is the seismic intensity dis-
tribution on the surface. The former two models are one—dimensional, and the third is two—di-
mensional. If an earthquake of grade IV or V happened in Chongqing and its adjacent areas, the
author calculated three kinds of intensity distribution evaluation models, getting long and short
axis radii. The first two models’ calculation results were more closely matched and so are deemed
the best by the author. Because the sample size is small, we will expand the research area in the
next study to include a destructive earthquake region. Furthermore, we will include methods of
data correction in the earthquake disaster loss assessment process in order to more closely approx-
imate the true mean variance regression relationship. The shape of the intensity distribution curve
was very significant for the earthquake disaster loss assessment.
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Table 1 Intensity data list
1
/M /1 /km /km /km? /km
7 9.6 6.6 35. 37
6 40 30. 4 687.9
1 1961-03-08 4.9 14
5 104. 8 80 4719
4 190. 4 141 21074. 4
7 15.6 11.2 83. 85
6 35.6 28.8 729.4
2 1964-09-05 4.9 9
5 66. 6 53.4 2601
4 117.8 95.6 8769
7 16. 2 6.4 78.7
3 1979-05-22 5.1 6 29.8 19.4 407.9 16
) 49. 2 36.4 1269
6 5.6 3.4 14. 95
5 12.4 7.2 70.08
4 1982-03-11 4.4 4
4 19 13.6 202. 84
3 27.6 20. 6 892. 64
7 5.8 3.8 17.5
5 1985-03-29 4.8 6 10. 8 5.8 40 7
5 18.2 13.4 176.5
6 5.3 3.26 10. 48
6 1987-07-02 4.5 5 13.93 8.3 76.13 15
4 24 12.74 197.7
5 19.7 10. 29 157.7
7 1989-06-02 4.4 10
4 54 27.43 1207
7 4 2 8.83
8 1989-11-20 5.4 6 18 10.5 133.2 5
5 44. 4 25.6 852.3
6 7.83 3.67 20.77
9 1995-12-26 1.5 5
5 15.3 9.3 108
7 4.71 2.59 9.39
10 1996-02-28 5.4
6 21. 88 8.94 148. 3
11 1997-02-25 4.3 5 3. 66 1. 24 15.73 21
7 3.5 2 7.546
12 1997-08-13 5.2 13
6 8.7 5.8 56.13
7 1.2 0.6 0. 358
13 1999-08-17 5
6 4 3.4 10. 09
14 2001-06-23 4.9 6 5.67 1.67 6.941 15.4
4 6 1.73 0.8 4.538
15 2003-01-02 12
4 5 10. 27 5.3 56. 64
6 2.4 1.2 8.233
16 2004-06-17 4.5 5
5 9.2 5.1 137.6
6 12.1 4.3 161.1
17 2009-08-08 4 11
5 25.3 12.9 1017
7 5.38 2.69 11.93
18 2010-01-31 5 6 24.6 12.3 240.4 10
5 57.69 33.46 1642
6 11. 64 5.7 22.3
19 2010-02-22 4.2 _ 10
5 27 18.67 221.8
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Table 2 Distribution of seismic magnitude and intensity D '
=N
M v v T W I =5.0194+1.446M — 4. 1361g(R, + 24)
4,0~4.9 13 5 12 11 3 31 o= 0.577
5.0~5.9 6 / 3 6 6 15 I =2.240+1.446M — 3. 070lg(R, + 9)
19 5 15 17 9 16
o= 0.493
2.1.2 . (2
) I =5.8414+1.071M — 3. 657Ig(R, + 15)
, = 0.520
) I =3.9444+1.071M — 2. 8451g(R, + 7)
, o= 0.520
VI (3)
~5 km 4], I =4.02934+1.3003M — 3. 6404lg(R, + 10)
c = 0.45
I =2.3816+1.3003M — 2. 85731g(R, +5)
o . c = 0.45
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Fig. 2 Comparison of intensity attenuation relations.
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Table 4 Fitting result s
v y=0.028 9exp(1. 359 52) y=0.033 3exp(l. 249 22)
Vi y=0.368 9exp(0. 627 3x) y=0.279 4exp(0. 525 2x)
b o
2.3 4 5 ,
2.3.1 3 ’
I 6.
N I D) 0 4 —~ 5. 5
, 3 .
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Table 6 The radius of long and short axis used in the intensity distribution evaluation model
/M /1 “ -
s VI R =38.6 km,R,=3.1 km R =8.5 km,R,=3.9 km R =16.9 km,R,=9.4 km
V Ri=26.2 km.R,=13.3 km R;=25.9 km,R,=17.2 km R;=25.6 km.R,=14.2 km
4 VvV R=6.9 km,R,=2.2 km R =6.6 km,R,=4.9 km R;=10.6 km,R,=5.9 km
4 ° s
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