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Appendix B: Classification evolution with the cluster number

In this Section, we explore how the classification of magnetospheric regions changes with the number of K-means clusters k.
In all the cases described here (as in the rest of the paper, unless otherwise specified), the SOM map is that obtained with the
F1 features in Table 1 and with ¢ = 10 x 12, ¢g = 0.25, 09 = 1. The k = 7 case is better described in Section 4.1.

In Figure B1, we show the classification results with k = 6 (panel a, b ) and £ = 5 (panel c and d). The k& = 7 case is depicted
in Figure 4. In panel a, c and b, d we depict the simulated meridional and equatorial plane, with the data points colored
according to their respective class. Following the changes of the class maps from k = 7 to k = 5 allows us better insight into
the results of our classification procedure, and also highlights which of the magnetospheric regions are more similar in terms
of plasma parameters.

In panel a and b we plot k = 6. Comparing them with Figure 4, we see that reducing the number of clusters of one unit
merges the three magnetosheath clusters, brown, orange and blue, into two, blue and orange. This is consistent with the fact
that the magnetosheath clusters, and in particular cluster 4 (brown) and 1 (red) with k£ = 7, map to quite similar plasmas. The

more “internal” clusters (inner magnetosphere, boundary layers, lobes) are not affected.

Further reducing to number of clusters to k = 5, instead, affects the “internal” clusters. The boundary layer cluster disap-
pears, and the points that mapped to it are, quite sensibly, assigned to the clusters mapping to inner magnetospheric (this is
mostly the case of current sheet plasma), magnetosheath or lobe plasma. Some inner magnetosphere points are mis-classified as

magnetosheath plasma. With both k = 6 and k = 5 the solar wind cluster, that differs the most from the others, is left unaltered.

In Figure B2, we depict the pure K-means classification with k£ = 6 (panel and b) and &k = 5 (panel ¢ and d) for data points
in the meridional (panel a and c) and equatorial (panel b and d) planes, to be compared with the SOM classification depicted

in Figure B1.

We do not notice any significant difference between the SOM and K-means classification for k = 5; for kK = 6 we notice, as

already with k£ = 7, that the SOM classification reduces the mis-classification of internal magnetospheric points.
In summary, decreasing k from a large to smaller produces a more coarse-grained classification. Generally speaking, every

time k is decreased, the three clusters mapping to the most similar plasma reorganize and coalesce into two. This process shows

which magnetospheric regions are most similar.
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Figure B1. y/Rg= 0 (panel a and ¢) and z/ Rg= 0 (panel b and d) cuts with k = 6 (panel a, b) and k = 5 (panel c, d).
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