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Sensitivity of earthquakes to stress perturbation: theory and experiment
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Tidal response of earthquakes is studied based on the nucleation and rupture
dynamics of some theoretical models. In particular, the effects of stress perturbation on the
occurrence rate and the size-frequency distribution are discussed. It is found that the results are
highly dependent on the assumed friction law. Assuming the rate- and state-dependent friction law,
which has been confirmed by rock friction experiments, the seismicity increases exponentially with
the Coulomb stress change, and the characteristic stress is proportional to the normal stress. On
the other hand, in a simple friction law with static and dynamic friction, the seismicity increases
linearly with the Coulomb stress change. The perturbation of the normal stress also has a large
influence on the size-frequency distribution, and even a slight decrease in the normal stress is
found to change the size-frequency distribution.
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