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The 2011 Tohoku-oki earthquake caused as large as 5 m displacements on land, and tens of meters in the offshore. Megathr
earthquakes of this kind forms large strain and stress in the surrounding areas, which are relaxed in decadal timescale. Its surfa
expression is postseismic deformation. Two mechanisms have been considered for postseismic deformation: the afterslip arou
the mainshock and viscoelastic relaxation in the asthenosphere. Analysis of postseismic deformation is thus crucial for studie
of earthquake generation and viscosity structure.

In this study, we construct a finite element model incorporating the Pacific and Philippine Sea slab geometries based ol
seismicity. Elastic structure is assigned following the studies of seismic tomography. Fault slip is expressed by a constrain
equation defining relative displacements between two sides of the fault. We impose fixed boundary condition on the sides an
bottom of the model region.

Using this model, we compute 3-year displacements due to viscoelastic relaxation assuming various viscosity structures. The
we invert the residual displacements subtracting computed from the observed to obtain afterslip distribution. The optimum mode
is determined by the minimum of the summation of residuals. Viscosity structure is explored by starting from simple uniform
structure and adding the effect of known structure in a stepwise way such as the layering, the oceanic/continental contranst, tt
cold nose, depth variation of the Philippine Sea slab, and the anomalous low viscosity layer at the bottom of the Pacific plates.

The optimum viscosity structure contains the low viscosity region at the depth of 150-300 km on the continental side and the
bottom of the Pacific plates. The elastic thickness on the continental side is 25 km and the cold nose exists within the horizonte
distance smaller than 200 km from the trench. The depth of the Philippine Sea slab is determined at 100 km. The low viscosity
region at the bottom of the Pacific plate is indispensable to explain the observed westward displacements in the offshore. Tt
inverted afterslip exists between the north and south of the mainshock between past tsunamigenic sources. The displaceme
due to viscoelastic relaxation and afterslip are of the similar magnitude but distributed complimentary; viscoelastic effect in the
south Tohoku and afterslip effect in the north Tohoku and Kanto. The observed horizontal and vertical displacements can thu
be the explained by considering the both effects.

Using the optimum model, we compute temporal change of the crustal stress. Basically, the stress due to the northeast Jap
is extensional of the order of 0.1-1 MPa directing the source region. This stress is gradually propagated westward and th
stress pattern changes from normal-fault to strike-slip type. Such stress evolution can explain postseismic change in the foc
mechanisms of the crustal earthquakes. Also, it is consistent with change in the seismic velocity on land.
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