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Figure 5. (a) Dendrogram showing agglomerated clusters. A horizontal line is drawn at a similarity threshold of 12. Below this line, similarly colored forks
represent a single cluster. Above this line, numbers below nodes represent thresholds below which those clusters diverge. Numbers in parentheses on the x axis
denote the number of dispersion curves in that cluster. (b) Map showing eight clusters under a maximum similarity threshold of 12.0. (c) Centroid dispersion
curves. (d) Resulting S velocity models after inverting the centroid dispersion curves.

then identify and remove outliers in the normalized residuals by application of the median absolute devia-
tion test (Miller, 1993). After outlier removal we perform another inversion to retrieve the final group velocity
dispersion model.

To estimate the resolving power of the data, we (1) perform resolution testing by creating hypothetical Gaus-
sian checkerboard models, (2) calculate a synthetic data vector by multiplying the hypothetical model by G,
and (3) add Gaussian noise at the same SNR as the data. Resolution test results (section S3 in the support-
ing information) show that our data best allow us to resolve anomalies between roughly 96∘ and 138∘E and
between 18∘ and 48∘N. Anomalies to the far west are typically ill-retrieved below a size of 4∘ for all periods.
We achieve 0.5∘ resolution in East Asia at periods ≤ 30 s and achieve 1∘ resolution at periods ≤ 60 s. Anoma-
lies smaller than 1∘ in the Yellow Sea are typically smeared in the SW-NE direction. Anomalies in the East Sea
smaller than 4∘ are smeared in the SE-NW direction, following the dominant raypath direction.

Maps for periods 6, 10, 20, 30, and 40 s are shown in Figure 4. The contours mark the boundaries of regions
used in the inversion for shear wave velocity structure. These boundaries are determined using the nor-
malized ray density maps for each period (Figure S7 in the supporting information). At 6-s period, we use
data where the ray density is above 20%, and above 6-s period we use a 5% threshold. At short periods
(< 15 s), we observe all major sediment basins in the region, except for the Bohai basin at 6-s period. Start-
ing at 15-s period, we begin to see high velocities in the East Sea, due to the thinner oceanic type crust in
that region. As the period increases, we begin to see variations in the group velocities due to lateral hetero-
geneities in Moho depth as well as upper mantle velocities. Around 30-s period we observe the well-known
east-west dichotomy in East Asia, due to thinned lithosphere in the east gradually thickening moving west.
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