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Motivation & Objective 

•  Observation: 
Gradual change in 
deformation rates in 
southern Tohoku prior 
to Mw 9.0 earthquake 

•  Objective: 
Explore spatial pattern of 
decadal-scale transients 
in Japan 
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Time Series Parameterization 
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Sample Time Series 
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antenna change
earthquake
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Horizontal accelerations 
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Focus in NE Japan 
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Accelerations
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Velocities (ref. NA)
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Viscoelastic Modeling 
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Viscoelastic Modeling 
M > 7.5 historic earthquakes	



includes postseismic 
slip (2 × coseismic)	
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Southern Tohoku: Decreasing Strain Rate 
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ε11(1996) = −1.2e−07 +/− 3.2e−09 /yr , ε11(2011) = −7.4e−08 +/− 5.0e−09 /yr
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Decrease in shear strain rate 
 

by a factor of 1.6 ± 0.3 in 15 years 



Southern Tohoku: Kinematic Interpretations 
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Repeating Earthquakes on the Japan Trench 

Slip acceleration (mm/yr2) 

Slip time series from Uchida & Matsuzawa (in press) 

M 9.0 coseismic  
(Hooper et al. ,2012) 



Accelerating Slip on the Japan Trench 
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Summary 

•  Northern Tohoku & 
Western Hokkaido: 
§  Transients consistent with 

postseismic effects 

•  Southern Tohoku: 
§  Decreasing strain rate in the 

15 years before the Tohoku 
earthquake 

§  Evidence for change in slip rate 
§  Other interpretations? 
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