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The 2011 Tohoku earthquake of Mw9.0 generated regional coseismic and postseismic deformation in 

northeast Asia continent. Postseismic deformation due to viscoelastic relaxation of upper mantle continue 
till now. This fact indicated deformation field in continental region, where hypothetical Amurian micro 
plates have been assumed, is strongly affected by distant subduction processes. Regional secular 
deformation feature might be convolution of subduction post-seismic and inter-seismic regimes, and secular 
plate motion. In Northwestern Pacific, subduction interplate earthquakes generate instant eastward 
displacement. Postseismic signals also should be eastward direction in far field. Interseismic process, 
however, induce westward displacement due to interplate coupling on subduction plate interface. Current 
observed displacement and velocity field is superposition of above factors. Post- and inter-seismic 
deformation is under control of viscoelastic response driven by both instant stress disturbance due to 
earthquake and quasi-static long-term plate coupling. Viscoelastic response might be represented by transfer 
function of time lag system. Amplitude and phase characteristics of system are required to deconvolute 
current observed crustal deformation signal to each factor. 

Postseismic crustal deformation due to the 2011 Tohoku earthquake have given valuable data to 
evaluate viscoelastic parameters. Ohzono et al. (2018) estimated viscosity and elastic thickness of mantle 
and crust using postseismic coordinate time series in Russian far east and northeast China GNSS stations. 
Given viscoelastic parameters enable to predict postseismic deformation field due to step-like forcing (e.g. 
earthquake) for any elapsed time. Fukahata and Matsuura (2006) indicated analytical solution of visco-
elastic system due to steady force increase, e.g. increasing dislocation force by interplate coupling on plate 
interface. They concluded that quasi-static deformation velocity in viscoelastic medium due to a dislocation 
source is equivalent to the solution in infinite time using equivalence theorem. 

Theoretical infinite time viscoelastic response represents spatial postseismic displacement features, 
such as; 1. Near-field: coseismic > postseismic; 2. Middle-field (with distance equal to fault with): 
coseismic = postseismic; 3. Far-field coseismic < postseismic. This indicates that subduction great 
earthquake might cause significant impact to far 
field continental deformation field. Relaxation time 
constant of postseismic displacement is controlled 
by viscosity. Estimated viscosity of 1019Pa s 
predicts 200-400yrs time constant. This duration is 
approximately equal to recurrence interval of 
M>8.5 giant subduction earthquakes in Kamchatka, 
Kuril and Japan trenches. Analytical interseismic 
and postseismic displacement in continent indicate 
the 1cm/yr westward interseismic velocity and more 
than 50cm postseismic displacement by the 2011 
Tohoku earthquake, respectively. These facts 
suggest that past great subduction earthquakes, e.g. 
1952 Kamchatka M9.0, 17th century Kuril M>8.8, 
and pre-historical events recorded in tsunami 
deposits, also might generate regional transient 
postseimic deformation with 200-400yrs time 
constant. Reconstruction of deformation time 
history might be available if we have proper 
viscoelastic parameters and subduction earthquake 
history. 

Fig. 1. Predicted postseismic displacement field of the 2011 
M9.0 Tohoku earthquake in northeast Asia. Elapsed time of 
10,000 years is applied. Total 50cm displacement is expected. 
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