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Characteristics of viscoelastic crustal deformation following a megathrust earthquake:
discrepancy between the apparent and genuine relaxation time constants
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The deformation due to viscoelastic stress relaxation of an elastic-viscoelastic composite medium is quite different

from that of a pure viscoelastic medium. Here, we show that complicated viscoelastic relaxation after a megathrust

earthquake can occur even in a very simple situation, in which elastic lithosphere is underlain by viscoelastic

asthenosphere. Although the overall decay speed of the system is prescribed by the relaxation time constant of the

asthenosphere, the decay time constant at each point is significantly different from place to place and generally

much longer than that of the asthenosphere. It is also not rare that the sense of displacement rate is even reversed

during the viscoelastic relaxation. Such complicated behavior can be explained mathematically from the

characteristics of viscoelastic solution: for a layered elastic and viscoelastic half-space, the viscoelastic solution is

expressed as superposition of some transient motions with different relaxation times that depend on wavelength.
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