
- E_SCG53-P24 -

[S-CG53]

[SCG53-P24]

©Japan Geoscience Union 

Japan Geoscience Union Japan Geoscience Union Meeting 2018 

[EE] Evening  Poster | S (Solid Earth Sciences) | S-CG Complex & General

Science of slow earthquakes: Toward unified understandings
of whole earthquake process
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Accumulating observational studies on various types of slow deformation events, such as tectonic
tremors, very low frequency events, and slow slip events, portrays some universal characteristics in
generally complex behavior, including interaction among events and influence by various outer loadings.
Some of these phenomena seem to have causal relation with the occurrence of very large earthquakes. A
unified understanding of these slow and fast earthquake processes requires an approach integrating
geophysics, seismology, geodesy, geology, and non-equilibrium statistical physics. We welcome
presentations based on, but not limited to, geophysical observation, data analysis, analytical theory,
numerical simulation, field study, and laboratory experiments.
 

 

Quantitative relationship between slow slip propagation
speed and frictional properties
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Motivated by recent observations of the migration of slow slip, such as postseismic slip and slow
earthquakes, the propagation of tremor and very low-frequency earthquakes, and the expansion of
aftershock areas, we develop a new analytical relationship between the migration speed of aseismic slip
transients and frictional properties of the fault, modeled by a rate- and state-dependent friction law.
The relationship explains the migration speed of slow slip in 3-D numerical model simulations to first
order, except near the earth&rsquo;s surface. Based on this relationship, we suggest that lower values
of the frictional parameter a-b (which quantifies the velocity-dependence of steady-state friction) and
of the effective normal stress &sigma; cause faster propagation for small amount of shear stress
loading due to the passage of postseismic slip, while reducing the frictional parameter a (which
quantifies the instantaneous velocity-dependence of friction) is more effective at accelerating slow-slip
propagation for large amount of shear stress loading. The characteristic slip distance dc is inversely
proportional to the migration speed. This relationship should be useful to constrain the frictional
properties of faults based on observed migration speeds, independent of rock laboratory experiments,
which can then be used in predictive numerical simulations of slow slip phenomena.


