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Analysis of correlation between ground motion parameters
and earthquake disasters: A case study on earthquake-
induced landslide hazard in Wenchuan earthquake area
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Abstract;: A method was designed by taking the case of landslide hazards
induced by the Wenchuan earthquake to study the correlation between parame-
ters reflecting different ground motion characteristics and earthquake-induced
landslide hazards. The results indicate that Arias intensity is the best parameter
for disaster evaluation, which is more suitable for small region estimation. And
the peak ground acceleration also behaves well in correlation analysis, but it is
more suitable for evaluation of large area. The parameters, related with dura-

tion and frequency, can provide accessory information in analysis on mechanism
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of earthquake damage in concrete site. The vertical component plays an impor-
tant role in evaluating earthquake-induced landslide hazards. The results have
certain reference significance for selecting evaluation factors in studies related

with earthquake-induced secondary hazards.

Key words: ground motion parameter; earthquake disaster; earthquake-induced

landslide; correlation; evaluation factor
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1

Fig. 1 Distribution of landslides induced by Wenchuan earthquake and strong motion stations
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Table 1 Correlation coefficients between different ground motion parameters

1

and earthquake-induced landslide hazards

10 720 730 Ty0 T'so

EW 0.4125 0.4959 0.5309 0.5774 0.5998

NS 0.5056 0.5979 0.6135 0.6555 0.6644

UD 0.5241 0.5138 0.4825 0.5109 0.5373

EW 0.3966 0.3927 0.4572 0.5148 0.5198

NS 0.3909 0.5251 0.5731 0.5876 0.6156

UD 0.3272 0.4705 0.5371 0.5557 0.5736

EW 0.1708 0.2480 0.3723 0.4520 0.4592

NS 0.3602 0.4959 0.5692 0.5765 0.5131

UD 0.2126 0.3493 0.3649 0.3515 0.3811

Arias EwW 0.5090 0.5315 0.5348 0.5551 0.5613
NS 0.5805 0.5812 0.5631 0.5856 0.6041

UD 0.5671 0.4932 0.4268 0.4616 0.4924

5%—95% EwW —0.1924 —0.3420 —0.3273 —0.3298 —0.3226
NS —0.1902 —0.3519 —0.3362 —0.3205 —0.3088

UD —0.3798 —0.5019 —0.4659 —0.4536 —0.4524

0.1g EW —0.0015 —0.0414 0.0094 0.1095 0.1462
NS —0.0053 —0.0417 0.0072 0.1074 0.1479

UD —0.0165 —0.0540 —0.0014 0.1012 0.1379

0.1g EW 0.3963 0.2415 0.2009 0.2889 0.2559
NS 0.4136 0.2908 0.2445 0.3135 0.2686

UD 0.4071 0.3768 0.3283 0.4167 0.4394

Matlab . Tl Toos 7305 Taos Ts0 10, 20, 30, 40, 50 km
10 km 0.4125 50 km 0.5998.
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