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Introduction

This dataset contains two text filesl which describes the data and method of
tarographic inversions and detailed method of checkerboard resolution testsl and
three figuresl an initial velocity nodel used in the inversion OFigure S100
results of checkerboard resolution tests and a sevblancellbased statistic fram
checkerboard tests for S wave OFigure S2000 and results of POwave velocity
structures and checkerboard resolution tests OFigure S300
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Data and Methods of the tavographic inversionsl
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Methods of resolution testsl
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Initial velocity nmodell PO and SOwave initial velocity models used in the
inversiond
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Results of checkerboard resolution tests for S wavell Oal OLeftO Results of
checkerboard resolution tests and Orightl serblancellbased statistic
Oresolvabilityll fram checkerboard tests [0Zeltd 19980 along lines Oall ADAD O Obd
BOBO 0 and OcO COCO  shoan in Figure 20al in the manuscriptd Black curves denote
the upper surface of the Pacific slabl Contours with derivative weighted sum
?D/\SIZI OThurber and EberhartOPhilippsd 19990 of 500 are shoan by black dashed
inesl]
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Results of Plnave velocity structures and checkerboard resolution testsl Acrossl
arc vertical cross sections of OleftO POwave velocities and Oright0 results of
checkerboard resolution tests along lines Oall ADAD O Ob0d BOBO O and OcO COCO
shoan in Figure 20a0 in the menuscriptl Areas with values of DAS of 0500 are
shaded in Plwave velocitiesl and contours with DASOS00 are shoan by gray lines
in checkerboard resolution testsl Other symbols are the sare as those in Figure
30al in the menuscriptl
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! n this studyl we applied doublelldifference tayography method [Ozhang and ThurberD 20030 20060 to a large
nurber of arrivalltime datall Due to limitations on carputational time and mavoryl the region was divided
into four sublregions and the cm}l)utatims were perfommed separately for each region Oregions 1 to 4 in
Figure 2 in the menuscriptll The lateral extent of each region is 240 kn 0 200 knwith a depth range of
00200 kil We first selected earthquakes OMI2050 at depths of 0040 km and those OMI1000 at deeper depths in
the period between 2001 and 2007 fran the unified catalogue of the Japan I\/Etrol‘ﬁﬁ(iecal Agencyll Thenl only
the earthquakes that satisfy the followning condition were selectedd HdepODvind re Hlep is a depth of
earthquake and Dmin is an epicentral distance to the nearest station with PO and SOwave arrival pickingsD
This criterion keeps earthquakes whose depth can be well constrainedd We further added arrivalOtine data of
earthquakes Odepth 0 100 knil that occurred fram October 1997 to June 1999 to the data sets in sublregions 1
and 2 to irprove the resolution at the deeper part of the Pacific slabl These data were recorded at
permenent stations and terporary ones conducted as a part of 199701999 Joint Seisvplogical Observations
Project by Japanese university groups OHasegana and Hiratall 199900 The nurbers of earthquakes derived fram
that observation are 352 and 273 for sublregions 1 and 20 respectivelyl It is noted that tavoFDD [zhang and
Thurber 20060 is adoEted in this studyl which uses a finiteldifference travel(time algorithm taking the
curvature of the earth into considerationl because a lateral extent of the study area is 240 kn 0 200 km
and hence the curvature of the Earth is not negligiblell The final results were obtained after 12
iterationsl The data sets used in this study are sumrerized in Table 1 in the menuscript
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To ascertain the adequacy of ray coveraﬁe and reliability of obtained imegesl we carried out
checkerboard resolution tests O(RTsO and the reconstruction tests ORTsO specialized for the loalvelocit
oceanic crustll In the (RTs positive and negative velocity perturbations of 10 0 were assigned alternately
to one grid node for the horizontal direction and two grid nodes for the vertical directiond and travel
times for this nbdel were calculated to generate synthetic datall Synthetic data were constructed fram the
sare sourcellreceiver gearetry as the observations with randam noises corresponding to picking errors [a
standard deviation of 001 s for P wave and 0015 s for S wavell Then we inverted the synthetic travelltime
data thus calculated using an initial nodel without any velociti/ anaveliesl] If the checkerboard pattern is
recovered wellll we consider that the data is sufficient to resolve velocity anarelies carparable to the
lateral extent of one grid nodell

We also calculated the sarblance between the exact and recovered checkerboard anareliesl resolvabilityl
to assess the recovered checkerboard nodels quantitatively [Zelt0 199800 Zelt 019980 suggested that a
sarblance values of 0007 provides a reliable indicator of where the recovered nodel closely reserbles the
true model based on erpirical testing(l

Figure S2 shoas results of checkerboard tests and its resolvability with derivative weighted sum ODASO
OThurber and EberhartOPhilippsd 19990 of 5000 It is apparent that the regions with values of DAS of 0500
can correspond to those in the Pacific slab where checkerboard patterns are relatively recovered and
sarblance values are larger than 0070 even though regions with DASO500 do not have good recovery of
checkerboard patters in the mentle wedgell Thereforell we use contours of DAS of 0500 as a sinple indicator
to show welllresolved regions in the nodel spacell and the regions with DAS 0 500 are shaded by white in
Figures 30 40 S20 and S30
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