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A modified exponential model for reported
casualties during earthquakes

Wu Xinyan Gu jianhua Wu Haoyu

(Institute of Geophysics, China Earthquake Administration, Beijing 100081, China)

Abstract: Making reliable estimation of the casualties after an earthquake pro-
vides useful information for deploying and arranging relief work, and improves
the efficiency of earthquake relief work to a certain extent. The authors have
collected the casualties of 2008 Wenchuan earthquake, 1999 Jiji ( Chi-Chi),
earthquake and 1995 Kobe, Japan, earthquake, and fitted the data by using a
modified exponential function. The result shows that the fitness of the modified
exponential model is better than the previous. We may estimate final possible
casualties of future great earthquakes using this corrected model.
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Table 1 Reported casualties after 2008 Wenchuan M8. 0 earthquake up to June 2, 2008

o R F i 7] AW RGBT e i 2 i 7] IR BT
HA-H W2 5y t/h N H-H I 2 73 t/h N/

1 5-12 16.:00 1.5 1 15 5-21 12:00 213.5 41353
2 5-12 18:00 3.5 107 16 5-22 10:00 235.5 51151
3 5-12 21:00 6.5 157 17 5-22 19:00 244.5 55239
4 5-12 22:00 7.5 592 18 5-23 12:00 261.5 55740
5 5-12 22:50 8.3 8533 19 5-24 12:00 285.5 60 560
6 5-13 17:00 26.5 11 921 20 5-25 12.00 309.5 62 664
7 5-13 19:00 28.5 12012 21 5-26 12.00 333.5 65 080
8 5-14 1400 47.5 14 866 22 5-27 12:00 357.5 67 183
9 5-15 16.:00 73.5 19 500 23 5-28 12:00 381.5 68 109
10 5-16 14.:00 95.5 22069 24 5-29 12.:00 405. 5 68 516
11 5-17 1400 119.5 28 881 25 5-30 12.00 429.5 68 858
12 5-18 1400 143.5 32477 26 5-31 12:00 453.5 68 977
13 5-19 16:00 169.5 34073 27 6-01 12:00 477.5 69 016
14 5-20 18.:00 195.5 40 075 28 6-02 12.00 501.5 69 019
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Table 2 Interpolated casualties after the Wenchuan earthquake and associated analysis

— ‘ —— \
I S 1 I B A e 1

1 21.5 11149 12 285.5 60 560 1. 309

2 45.5 14 565 13 309. 5 62 664 0.437

3 69.5 18 638 1.192 14 333.5 65 080 1.148

4 93.5 21 856 0. 790 S 376 331

5 117.5 28 313 2.007 15 357.5 67 183 0. 870

6 141.5 32176 0.598 16 381.5 68 109 0. 440

7 165.5 34073 0.491 17 405.5 68 516 0. 440

Si 160 770 18 429.5 68 858 0. 840

8 189.5 38 875 2.531 19 453.5 68 977 0. 348

9 213.5 41 353 0.516 20 477.5 69016 0.328

10 237.5 52 059 4. 320 21 501.5 69019 0.077

11 261.5 55740 0. 344 Ss 479 678
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Fig. 2 Actual (circles) and fitted casualties Fig.3 Actual (circles) and fitted casualties
(triangles and squares) in 2008 Wenchuan (triangles and squares) in 2008 Wenchuan
MS. 0 earthquake. Actual data is fitted with MS. 0 earthquake. Actual data is fitted
an exponential function. with an corrected exponential function.
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Tabel 3 Fitted casualties in Wenchuan earthquake, JiJi earthquake and Kobe

earthquake using two kinds of function
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