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Supplement S1 Observation sites and specifications

VSVDs were installed at Sapporo, Asahikawa, Kitami, Obihiro, and Tokamachi, as summarized in Table S1. While the
installation height (H; m) varied across sites and years, it was sufficiently high to prevent burial by snowpack. The VSVDs
were enclosed by wind-breaking nets; these generally consisted of an outer net only, although inner nets were additionally
installed in some cases. Since standard VSVDs fail to detect certain precipitation particles, the detection efficiency was
corrected following Katsuyama and Inatsu (2021). For Sapporo after 2019 and Tokamachi after 2023, the VSVDs were
upgraded to a version that does not require such correction.

All sites were characterized by flat terrain and sufficient open space (Figs. S1-S7). The Asahikawa site was relocated
by 800 m in 2019 (Figs. S2, S3), accompanied by a change in the installation height of the VSVD (Table S1). Similarly, the
Kitami site was relocated by 500 m in 2017 (Figs. S4, S5), and the height of the VSVD was changed (Table S1).
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Figure S2: A photo of the Asahikawa site before 2018.



30 Figure S3: A photo of the Asahikawa site after 2019.



Figure S5: A photo of the Kitami site after 2017.
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Figure S6: A photo of the Obihiro site.



Figure S7: A photo of Tokamachi site.

Supplement S2 Sensitivity tests for SOM analysis

40 Sensitivity tests were performed for the SOM analysis by sweeping several parameter configurations. Specifically, Figs.

S8—S13 and Figs. S14-S19 show the resulting SOM maps for map shapes of 3x3 and 8x8, respectively.
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Figure S8: The SOM map with 3x3 shape, g = 0.2, and s(0) = 2.
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Figure S9: The SOM map with 3x3 shape, &y = 0.2, and s(0) = 1.5.
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Figure S10: The SOM map with 3x3 shape, @y = 0.2, and s(0) = 1.0.
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Figure S11: The SOM map with 3x3 shape, ¢y = 0.1, and s(0) = 2.
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Figure S12: The SOM map with 3x3 shape, @y = 0.1, and s(0) = 1.5.
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Figure S13: The SOM map with 3x3 shape, &y = 0.1, and s(0) = 1.0.
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Figure S14: The SOM map with 8x8 shape, @y, = 0.2, and s(0) = 1.5.
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Figure S15: The SOM map with 8x8 shape, @y, = 0.2, and s(0) = 4.0.
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Figure S16: The SOM map with 8x8 shape, @y, = 0.2, and s(0) = 6.5.
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Figure S17: The SOM map with 8x8 shape, @y = 0.1, and s(0) = 1.5.
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Figure S18: The SOM map with 8x8 shape, @y, = 0.1, and s(0) = 4.0.

18

— density
(s/m/mm)

T Probability
= =
o o (=]

| I ©

~N =



65

70

V (m/s) V(m/s) V (m/s) V(m/s) V(m/s) V(m/s) V(m/s) V(m/s)
°
-
N
_i.
I..
..'
_‘.
‘.

4 4 H H - H H - H 2 =
=_E

2 ' ' ' ' [ ®  |33S

0 IPI T T I'I T T Irl T T !'I T T I'I T T T T T T T T T T T T ggg

4 | I i | | 1 | aoc¥

2 i i i i i i i 100

O I'I T T l'l T T I'I T T I'I T T Irl T T Irl T T rI T T 'I T T

4_ I 1] o I 1 | I

2 1 - - g - - i - _

o N | O | | N | AN A 107

4_ | I - - I - -

2_ | | | | | |

01 SN N | [N N N N 1 102

048120481204 812048120481204 812048120 4 812
D(mm) D(mm) D(mm) D(mm) D(mm) D{(mm) D(mm) D (mm)
Figure S19: The SOM map with 8x8 shape, @y = 0.1, and s(0) = 6.5.
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