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Rapid estimation of the probability of seismic intensity for
affected counties based on attenuation relationship
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Abstract; Shaking intensity distribution immediately following an earthquake is
valuable for emergency response. Such intensity distribution is usually derived
from empirical relationship between seismic intensity and ground motion param-
eters. If there is a seismic station at the site, the ground motion parameter is
quantified by the station record; if there is no seismic station, the ground mo-
tion parameter is just estimated from attenuation relationship. Due to the sparse

» HETB HEFI LT (201108002, 201108014) FI A B 45 (DQIB11C26) 4[] ¥ 1.
KRS EE  2012-04-19 W BB . 2012-08-24 P Sk & ok F .
+ BiIYEE email: feng@cea-igp. ac. cn

http://www.dizhenxb.org.cn



Hh = 2 Eild 35 %

ol
(o]
W~

seismic station coverage and the difficulty in real-time data acquisition in China,
the rapid results of ground motion parameter, which will be changed into sha-
king intensity later according to empirical relationship between seismic intensity
and ground motion parameter, are just estimated from attenuation relationship.
However, there is uncertainty in attenuation relationship itself, the estimated
ground motion parameter is dubious and is not suitable to be used for the output
of the deterministic shaking intensity distribution. Therefore, we propose a
method to compute the probability of shaking intensity for counties in seismic
area by means of the stochastic variable ¢ in attenuation relationship. Specifical-
ly, we build the logarithmic normal distribution about peak ground acceleration,
using the estimated value and the standard deviation of the attenuation relation-
ship, to calculate the probability of every possible shaking intensity and the
probability exceeding seismic fortification intensity for counties in seismic area.
Then, the March 8 1966 Xingtai Ms6. 8 earthquake is taken for example to show
the feasibility of this method. It is thought that the intensity displayed in a
probability way is more reasonable than before. So, it is recommended that the
intensity characterized by probability should be considered in emergency re-
sponse and rapid earthquake damage assessment.

Key words: shaking intensity; survey intensity; seismic fortification intensity;
attenuation relationship; probability of occurrence; exceedance probability
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Table 2 Possible intensity and corresponding probability for counties in seismic area
e sl SN 3% P(j‘ix BB R A% P v : ’
/emes™? I<VI I=V I=V I=M I=1X I=X I=X1
V8 113.622  37.802 28.5 0.7287  0.2518 0.0192  0.0003 0 0 0
HHE  113.697  37.608 33.8 0.6192  0.3414  0.0384  0.0010 0 0 0
WM 115.035  38.033 88.9 0.0759  0.4336  0.4042  0.0817  0.0045  0.0001 0
WM 115.549  38.012 67.3 0.1751  0.5243  0.2694  0.0303  0.0009 0 0
FHEW 115.215  37.914  110.6 0.0340  0.3214  0.4790  0.1523  0.0129  0.0004 0
i 114.772  37.753  138.7 0.0128  0.2057  0.4955  0.2507  0.0335  0.0017 0
JEERE 114.509  37.750 91. 2 0.0696  0.4206  0.4161  0.0885 0.0051  0.0001 0
ik 115.706  37.726 68.5 0.1667  0.5210  0.2786  0.0326  0.0010 0 0
e 114.377  37.663 82. 4 0.0974  0.4663  0.3696  0.0637  0.0030  0.0001 0
T 114,915 37.621  248.0 0.0005  0.0339  0.2815  0.4623  0.1917  0.0292  0.0009
mE R 114.612  37.605 139.9 0.0123  0.2018  0.4948  0.2547 0.0346  0.0018 0
FMTA 115.564  37.566 92.7 0.0656  0.4126  0.4229  0.0932  0.0055  0.0001 0
BT E 115,247 37.530  197.2 0.0021  0.0774  0.3933  0.4077 0.1085  0.0108  0.0002
fZHE  114.681  37.495 203.0 0.0018 0.0704 0.3802  0.4175  0.1175  0.0123  0.0002
IRE  114.500  37.440  136.2 0.0139  0.2144  0.4968  0.2421  0.0312  0.0015 0
BMETM 115.380  37.359  134.0 0.0150  0.2221  0.4975  0.2347  0.0293  0.0014 0
MeseH  114.766  37.352  351.0 0 0.0072  0.1279  0.4218 0.3386  0.0982  0.0062
WEH  114.512  37.295 157.0 0.0071  0.1517  0.4754  0.3095 0.0529  0.0034 0
FgEH  115.023  37.212  310.4 0.0001  0.0130  0.1759  0.4530  0.2882  0.0665  0.0033
L& 114.681 37.126  237.8 0.0007  0.0399  0.3026  0.4569  0.1748  0.0246  0.0007
W 115,656 37.070 62.3 0.2132  0.5326  0.2315  0.0221  0.0006 0 0
JUEE 11501460 37.068  195.9 0.0022  0.0791  0.3962  0.4053  0.1065  0.0104  0.0002
FLH 115.022  37.068  204.0 0.0017  0.0692  0.3778  0.4192  0.1192  0.0126  0.0003
JWEH 114,494 37.066  142.6 0.0113  0.1930  0.4928  0.2637  0.0372  0.0020 0
MAE  114.687  37.000  186.9 0.0028  0.0919  0.4174  0.3865  0.0929  0.0083  0.0001
BE 115.259  36.974  106.5 0.0394  0.3414  0.4699  0.1382  0.0109  0.0003 0
XML 114.874  36.924  162.2 0.0060  0.1390  0.4670  0.3247  0.0592  0.0041  0.0001
IEPEE 115.490  36.859 63.5 0.2033  0.5313  0.2408  0.0239  0.0007 0 0
YT 114.488  36.858  108.7 0.0364  0.3308  0.4749  0.1456  0.0119  0.0004 0
i858 115.165  36.819 92.6 0.0659  0.4131  0.4225  0.0929  0.0055  0.0001 0
AKAEE 114,483 36.790 96. 9 0.0561  0.3905  0.4399  0.1064  0.0069  0.0002 0
MiEE 114.950  36.779  106.9 0.0388  0.3396  0.4707  0.1394  0.0111  0.0003 0
R 114.192 36.698 51.8 0.3206  0.5185  0.1510  0.0097  0.0002 0 0
HE g5 114.530  36.588 71.1 0.1506  0.5132  0.2973  0.0376  0.0013 0 0
B2 B 114.803  36.552 70. 3 0.1555  0.5158  0.2915  0.0360  0.0012 0 0
JEE 114.937  36. 481 59.0 0.2426  0.5334  0.2061  0.0175  0.0004 0 0
AR 114,694 36,441 57.5 0.2577  0.5323  0.1942  0.0156  0.0003 0 0
g E  114.607 36,341 48.0 0.3710  0.4993  0.1230  0.0067  0.0001 0 0
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Table 3 Probability exceeding seismic fortification intensity for counties in seismic area
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Fig.4 Histogram of probability exceeding seismic fortification

intensity for several counties in seismic area
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