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Table 1 Statistical classification of earthquake magnitude distribution
=40 | 40—44|45—49|50—54|55—-59|6.0—6.4|65—69|70—74|75—79| =80

0 3 12 26 15 13 3 6 1 0 79
4 5 14 14 9 5 0 0 0 0 51
0 0 1 8 11 10 7 4 1 3 45
0 2 3 71 38 33 27 17 7 4 202
4 10 30 119 73 61 37 27 9 7 377

I=A4+BM +Clg(R+R,) 1

1 M R A B C Ry
R=0
3—4 1993
1989
1 2
2011 2009
2
Table 2 Coefficients for the seismic intensity attenuation models
A B C Ro (o)
5.7123 1.3626 -4.2903 25
0.5826
3.6588 1.3626 -3.5406 13
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4 B c Ro o

5.8410 1.0710 -3.6570 15

0.5200
3.9440 1.0710 -2.8450 7
5.6018 1.4347 -4.4899 25

0.5924
3.6113 1.4347 -3.8477 13
6.4580 1.2746 -4.4709 25

0.6636
3.3682 1.2746 -3.3119 9

NGA 1970 2002
3

Table 3 Catalog of strong earthquakes

Ms
1 Parkfield 1966.6.28 6.2
2 Lytle Creek 1970.09.12 5.4
3 San Fernando 1971.02.09 6.5
4 Coyote Lake 1979.08.06 5.7
5 Imperial Valley 1979.10.15 6.9
6 Coalinga 1983.05.02 6.5
7 Morgan Hill 1984.04.24 6.1
8 Whittier Narrows 1987.10.01 5.8
9 Loma Prieta 1989.10.18 71
10 Landers 1992.6.28 7.5
11 Northridge 1994.01.17 6.8
12 Hector Mine 1999.10.16 7.4
13 Yountville 2000.09.03 5.0
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Ms
14 Tabas, Iran 1978.9.16 7.4
15 Manyjil, Iran 1990.6.20 7.7
16 Chi-Chi 1999.09.20 7.7
16 268
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Fig. 1 Distribution of magnitude-distance of strong earthquakes
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Chiou 2008 ag VE
4 5 o
4 ag
Table 4 Coefficients of attenuation relation of ag
A B C D E o
M = 6.5 0.561 0.746 -1.925 0.956 0.462
0.236
M = 65 2.501 0.448 -1.925 0.956 0.462
5 vg
Table 5 Coefficients of attenuation relation of vg
4 B C D E o
M = 6.5 -1.819 0.879 -1.731 0.956 0.462
0.271
M = 6.5 0.425 0.533 -1.731 0.956 0.462
1984
Chandra, 1979
2 M=45 8.0 M=45 7.0
R=0 200km
6 7 ag VE 2— 5
ag
6 ag
Table 6 Coefficients of attenuation relation of ag for China
6.5 6.5
A B A B C D E c
1.791 0.720 3.403 0.472 -2.389 1.772 0.424 0.236
0.983 0.713 2.610 0.463 -2.118 0.825 0.465 0.236
2.387 0.645 3.807 0.411 -2.416 2.647 0.366 0.236
1.003 0.609 2.457 0.388 -1.854 0.612 0.457 0.236
1.979 0.671 3.533 0.432 -2.315 2.088 0.399 0.236
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6.5 6.5
A B A B Cc D E c
1.176 0.660 2.753 0.418 -2.004 0.944 0.447 0.236
2.417 0.498 3.706 0.298 -2.079 2.802 0.295 0.236
1.715 0.471 2.690 0.321 -1.723 1.295 0.331 0.236
7 VE
Table 7 Coefficients of attenuation relation of vg for China
6.5 6.5
A B A B Cc D E c
-0.547 0.840 1.310 0.554 -2.181 1.772 0.424 0.271
-1.351 0.843 0.569 0.549 -1.945 0.825 0.465 0.271
-0.064 0.766 1.714 0.491 -2.205 2.647 0.366 0.271
-1.301 0.741 0.443 0.474 -1.696 0.612 0.457 0.271
-0.363 0.791 1.437 0.513 -2.103 2.088 0.399 0.271
-1.147 0.788 0.712 0.502 -1.825 0.944 0.447 0.271
0.093 0.621 1.640 0.382 -1.889 2.802 0.295 0.271
-0.589 0.601 0.671 0.407 -1.559 1.295 0.331 0.271
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Fig. 2 Attenuation relation curves for ag in Xingjiang zone
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Fig. 3 Attenuation relation curvesfor ag in Qinghai-Xizang zone
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Fig. 4 Attenuation relation curves for ag in tectonic active regions of east China
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Fig. 5 Attenuation relation curves for ag in tectonic stable regions of China
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6
NGA
1989 . 7 3 31 42
1984 4 1
1—11
2009 25 2 170 177
2009 . 25 4 33 43
1993
179 184
2000 16 2 99 106
2007 M, 0
50 6 1740 1747
Hearn 2008 M (0] 0
51 1 133 139
2008 31 20 25
2010 . 32 6 725 732
2011 . 6 4 358 371
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Development of Ground Motion Attenuation Relations for

the New Seismic Hazard Map of China
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Abstract The general idea for establishing ground motion attenuation relations for the new seismic hazard map of
China is introduced. The developing procedures are briefly summarized through strong motion data, attenuation
zoning, attenuation model, regression strategy, and transformation. The development of the new attenuation
relations is characterized by the following four aspects: more abundant data is based on; a model representing
ground motion saturation is used; a more robust step-regression approach is applied; and a new attenuation zoning
scheme is utilized. As compared with the attenuation relations used in the previous version of seismic hazard map of
China, the predicted PGA for large earthquake in the new map is lower due to the application of the new attenuation
model and more strong motion data in new field, while the predicted PGA for smaller earthquake is higher in

moderate seismicity regions than before.
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