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Abstract Least Squares Slip Inversion and Variable Regularization Approach Results and Discussion
The occurrence of t'he great 2011 Tohoku-Oki earthquake offshore northern .}Ionsl}u, J apan immediately r a.1sed concerns about a.potentlal To solve tor after slip of the Tohoku-Oki earthquake we performa damped Least Figure 5: We use the geodetic data shown in Figure 4 to invert for post-seismic slip models associated to the 2011 Tohoku-oki (Mw9.0) earthquake. Here we show an after-slip model
future earthquake just to the south and closer to Tokyo. The extent to which this region of the subduction megathrust fault is locked | ] Squares inversion with weights defined as the inverse of the misfit variances. We , , , ——— that was selected as a representative model of the solution space of the inverse problem. A criteria of compatibility with independent geophysical observations in conjunction with
and accu.mu:_atlng elastic stress to be. releaseﬂ in a fu.ture e.arthquake 1s not well constralr.led. C(.)ncern.s have been heightened with constrain the dip slip component of the after slip to be non negative. We minimize . Ub the L-curve criteria were used to select the strength of the regularization (damping parameter). After-slip occurs mostly downdip and south of the rupture region of the Tohoku-oki
the proximal 2011 earthquake potentially bringing this region closer to rupture. Alternatively, this portion of the fault may have an the funCtiO{lE](: G p 2 )\2 T 2 S main shock. Note the compacity and rich spatial variation of the inferred after-slip
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intrinsic tendency to creep aseismically thereby at least partially mitigating concerns for a large earthquake in this region. Geophysical m) — H d ( m ) H 2 - H RL TN | ‘ 2 :%':fg’: __
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observations, particularly those from geodetic networks, permit one to explore the spatial relationship between co-seismic fault slip, post- 0: "§§§g B
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seismic fault slip and seismicity and to thereby constrain the style of slip on the megathrust fault. Using a novel inference scheme, we Where W is the misfit weights matrix (inverse of covariance), G is the design 10 XK f,{g;e;; N
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find that the distribution of post-seismic fault slip occurs mainly down-dip and south of the source region of the Tohoku-Oki mainshock matrix of the problem, m is the after slip , A is a parameter to define the strength of 5,51% g,ggég N Y
. . . .« . . . . . . . . . . . . . > A . b . - @
with negligible slip in regions that slipped during the main rupture. At a spatial resolution near the trench of 100 km along strike and 60 the regularization, and d is the vector of observations at the GPS sites. The form of 39} %5‘%' §§} i N . . " o \ g/ ®
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km along dip, the shallowest portion of the megathrust offshore Ibaraki Prefecture experienced over 1 m of aseismic slip in the 18 months regularization adopted is to minimize a weighted Laplacian operator ( T ) applied o/ f e X:‘Z% YO : @g %
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following the earthquake -- actual slip amplitudes maybe larger if they occur over a smaller scale. The spatio-temporal complexity of to the fault slip distribution. Wr allows for a variable strength of the smoothing 38 é&v z;%;jg %ﬁ' | _ - @\\Q\ ® 0,90 @GD
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inferred fault slip suggests strong spatial heterogeneity of the mechanical properties on the megathrust. We suggest that the shallow-most operator T, defined as a function of the sensitivity of the fault patches. é,% s ‘ 40°N i 9 \\\\\ 0N ooie ®G) @8
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region of the Japan Trench megathrust located just south of the rupture area of the 2011 (Mw 9.0) Tohoku-Oki earthquake may behave The sensitivity of the fault patches (Sk. Figure 5) is defined as the squared surface 5, §§§,§'¢xv i%}?‘" | \Q\\\Q ) ‘?@66 .
. . e e e o . . ey eq- . . ) ) L . KIS < | ® .
@selsmlcally, thus diminishing the potential (but not excluding the possibility) for a large future earthquake in the region. p displacements, integrated throughout the GPS network, due to an unit dislocation ° %5:55;%% S \\\:\;\ ? 5 @ :
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Before the Tohoku-oki earthquake the Tohoku region of the Japan Trench megathrust was considered to have a moderate seismic . . o . . | - co-seismic (sfi or Tohojlpcu-Okf lj;zainshock Omng{: contours (Im) : co-seismic slip or(M7.£)?
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