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Table S1 Data on the distance between each CMF of the graupel group event and the lump-graupel curve.

Event Density D'istance* '
(kg m?) (arbitrary unit)
Gl 77.6 1.04
G2 95.1 0.68
G3 135.1 0.35
G4 143.1 0.14
G5 139.7 0.26
G6 48.7 1.35
G7 100.8 0.48
G8 99.4 0.46
G9 92.6 0.63

* The distance is defined as the length of the line drawn from each CMF perpendicularly to the lump-graupel

curve in the size—fall speed coordinates. The curve is expressed as following equation,

v=1.3d >,

where v is fall speed (m s') and d is size (mm).

Table S2 Characteristics of the 11 snowfall events illustrated in Fig. 12.

(Japan standard time) (kg m™) (mm) (2)

20 Feb 2013, 8:30-9:25 32.9 68.5 17.7
20 Feb 2013, 9:33-10:35 50.6 9.8 39
20 Feb 2013, 10:38-11:16 70.1 18.2 10
20 Feb 2013, 11:20-12:17 30.8 4.4 1.1
20 Feb 2013, 13:08-13:28 135.1 19.1 20.2
20 Feb 2013, 13:35-14:10 62.9 21.1 10.4
20 Feb 2013, 15:13-16:05 322 18.4 4.7
20 Feb 2013, 16:10-16:56 29.9 21.8 5.1
20 Feb 2013, 16:57-17:57 333 38.1 10
20 Feb 2013, 18:00-18:50 44.1 39.1 13.6

20 Feb 2013, 19:00-19:50 36.3 12.6 3.6



Table S3 5 min CMFs and estimated densities illustrated in Fig. 12.

CMF CMF
CMF Estimated CMF Estimated
Date Time Size Fall speed density density Date Time Size Fall speed density density
(mm) (ms") (kg m) (kg m) (mm) (ms™) (kgm™) (kg m)

20 Feb 2013 8:00 5.0 0.9 20.8 47.5 20 Feb 2013 14:35 0.4 0.3 29.0 46.4
8:05 6.0 0.9 16.0 36.7 14:40 1.2 1.0 76.4 84.0
8:10 55 0.9 17.6 40.4 14:45 12 0.9 71.3 78.4
8:15 55 0.9 18.6 42.5 14:50 1.0 0.6 319 51.1
8:20 43 0.9 232 52.7 14:55 7.1 0.7 12.0 279
8:25 8.7 0.9 10.9 254 15:00 53 0.9 18.6 42.5
8:30 11.2 0.9 8.2 19.2 15:05 3.7 0.9 29.4 47.0
8:35 9.5 1.0 104 24.1 15:10 2.8 1.0 41.1 65.8
8:40 8.1 1.0 12.1 28.0 15:15 3.0 1.0 372 59.5
8:45 6.3 0.9 15.7 36.2 15:20 5.5 1.0 18.7 42.8
8:50 6.0 0.9 17.0 39.1 15:25 6.0 1.0 16.9 389
8:55 7.6 0.9 12.2 282 15:30 5.1 1.2 220 50.0
9:00 6.4 0.8 14.7 339 15:35 49 11 23.1 525
9:05 72 0.9 13.6 315 15:40 72 0.9 13.8 32.0
9:10 49 1.0 215 49.0 15:45 4.0 11 275 622
9:15 5.1 0.9 20.3 46.3 15:50 7.6 0.9 12.8 29.6
9:20 6.5 0.9 15.5 357 15:55 73 0.9 13.8 320
9:25 5.1 1.0 20.5 46.9 16:00 6.9 0.9 14.4 333
9:30 38 1.0 285 45.6 16:05 6.6 1.0 154 356
9:35 5.0 1.1 226 514 16:10 5.0 1.3 27.7 62.8
9:40 3.0 1.0 41.6 66.6 16:15 5.7 1.0 18.4 422
9:45 28 1.6 62.9 87.4 16:20 7.3 0.9 133 30.7
9:50 1.2 0.9 71.3 78.4 16:25 6.2 0.9 16.2 37.3
9:55 13 1.0 549 60.4 16:30 7.6 1.0 133 30.7
10:00 1.7 0.9 41.4 66.2 16:35 7.6 0.9 124 28.7
10:05 13 0.6 209 335 16:40 43 0.9 24.0 545
10:10 1.4 0.4 8.4 13.4 16:45 53 0.9 18.6 42.5
10:15 18 12 60.3 66.3 16:50 5.6 0.9 17.3 39.7
10:20 29 1.6 61.5 849 16:55 42 0.9 25.7 583
10:25 23 1.6 73.0 106.8 17:00 6.0 1.1 17.3 39.7
10:30 24 1.9 90.2 141.7 17:05 7.4 0.9 13.3 30.7
10:35 25 1.4 70.3 774 17:10 6.3 0.9 152 35.1
10:40 23 1.4 70.2 101.2 17:15 6.9 0.9 14.2 328
10:45 2.6 1.5 64.9 91.1 17:20 6.0 0.9 16.5 37.8
10:50 24 1.3 71.2 783 17:25 6.1 0.9 15.7 36.1
10:55 25 1.3 72.0 79.2 17:30 6.3 0.9 15.7 36.2
11:00 3.0 1.6 62.2 86.1 17:35 42 0.9 26.1 59.1
11:05 2.7 12 574 63.1 17:40 6.1 0.9 16.0 36.7
11:10 43 1.0 24.7 56.1 17:45 5.8 1.0 17.5 40.2
11:15 7.6 0.9 12.4 28.7 17:50 53 1.0 19.7 45.0
11:20 8.1 0.9 11.9 27.6 17:55 6.7 1.0 15.3 35.1
11:25 53 0.8 17.5 40.2 18:00 5.4 1.0 19.9 45.5
11:30 58 0.9 16.5 37.8 18:05 45 0.9 22.8 52.0
11:35 58 0.9 16.5 37.8 18:10 6.5 1.0 15.0 34.7
11:40 25 1.6 722 105.2 18:15 6.4 1.0 15.9 36.7
11:45 1.8 12 65.5 72.0 18:20 3.6 1.1 323 51.7
11:50 none none 0.0 0.0 18:25 35 1.1 327 523
11:55 none none 0.0 0.0 18:30 52 0.9 20.3 46.3
12:00 none none 0.0 0.0 18:35 5.4 1.1 204 46.5
12:05 1.0 0.7 57.8 925 18:40 5.1 1.0 20.8 415
12:10 4.2 1.0 272 61.5 18:45 3.8 1.1 30.2 483
12:15 34 0.8 29.4 47.0 18:50 38 1.1 29.6 4713
12:20 59 0.9 16.7 385 18:55 52 1.0 20.5 46.9
12:25 7.7 0.9 12.6 29.2 19:00 72 0.9 134 31.0
12:30 6.7 0.8 14.0 324 19:05 4.7 1.0 235 533
12:35 49 11 22.8 520 19:10 45 1.0 232 527
12:40 35 12 40.2 442 19:15 6.7 1.0 15.4 35.6
12:45 43 0.9 24.0 545 19:20 3.7 0.7 263 42.1
12:50 4.1 1.0 26.1 59.1 19:25 54 0.7 16.7 383
12:55 34 11 352 563 19:30 3.9 1.2 34.8 55.7
13:00 38 27 923 146.1 19:35 4.4 0.9 24.0 545
13:05 33 25 93.8 149.5 19:40 3.6 14 457 50.3
13:10 2.7 20 88.6 1383 19:45 53 1.0 19.4 44.4
13:15 29 22 87.5 136.2 19:50 7.0 0.8 12.6 293
13:20 29 1.8 69.5 100.0 19:55 54 0.8 17.5 40.2
13:25 4.1 1.2 28.6 64.7 20:00 3.4 1.6 55.1 733
13:30 5.9 1.1 18.5 42.5 20:05 3.0 1.3 553 60.8
13:35 7.0 1.2 15.1 348 20:10 1.2 1.1 99.0 108.9
13:40 5.6 1.1 19.5 44.6 20:15 3.4 1.5 52.1 573
13:45 4.6 1.2 24.8 56.2 20:20 23 1.2 66.2 72.8
13:50 72 1.1 145 335 20:25 1.6 0.9 41.4 66.2
13:55 38 1.0 289 46.2 20:30 23 0.9 485 77.6
14:00 34 12 40.2 64.3 20:35 1.6 1.0 49.2 54.1
14:05 5.6 1.1 18.9 433 20:40 0.5 0.3 14.5 232
14:10 4.9 12 24.0 545 20:45 92 0.8 9.5 222
14:15 35 1.2 382 42.0 20:50 03 0.3 29.0 46.4
14:20 4.9 0.9 211 48.2 20:55 1.6 0.8 319 511
14:25 23 1.0 51.0 81.5 21:00 3.3 0.9 31.4 50.2
14:30 1.0 1.0 81.8 90.0 (Japan standard time)



