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Frequency Distributions of Densities for Four Types of Snow in Shinjo

By
Osamu Abe

Shinjo Branch of Snow and Ice Studies, National Research Institute for Earth Science and
Disaster Prevention, No. 1400, Tokamachi, Shinjo-shi, Yamagata-ken, 996, Japan

Abstract

The frequency distributions of densities for four types of snow are statistically
analyzed with snow pit data in Shinjo during fifteen winter seasons (1973/74-1987/88).
The types of snow are new (N}, partly settled (S,), settled (S;) and granular (G) snow.
Their average densities are 0.092g/cm?® (N), 0.161g/cm?® (S,), 0.307g/cm?® (S;) and 0.397
g/em® (G). The ranges of densities are also .03-0.22g/cm® (N), 0.09-0.38g/cm® (S.),
0.13-0.52g/cm?® (S,) and 0.17-0.64g/cm® (G).

The average densities do not change widely every year for new snow and granular
snow. For settled snow, however, the average density increases significantly in the
winter of heavy snow and cold weather. Its range is, consequently, twice as large as

those for new snow and granular snow.
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Table 1 Sample numbers, ranges and averages of densities for the
four types of snow.

Type Sample No. Range (g/cm?) Average (g/cm®)
N 219 0.03~0.22 0.092
S, 94 0.09~0.38 0.161
S 521 0.13~0.52 0.307
G 976 0.17~0.64 0.397

N : New snow

S, : Partly settled snow
S, : Settled snow

G :Granular snow
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Fig. 2 Time variations of the average densities for the three types of snow.
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Table 2 Averages and standard deviations (S.
D. ) of densities for the three types of
snow during fifteen winter seasons.

Type Average (g/cm?) S. D. (g/cm®)
N 0.09 0.02
S 0.27 | 0.04
G ‘ 0.39 0.02

|

N :New snow
S :Settled snow (S, and S, in Table 1)
G :Granular snow
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Fig. 4 Relations of the total thickness of settled snow layvers at 25 February and the
maximum, minimum and average densities of settled snow in the same winter
season.
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Appendix Format for the physical properties of snow cover in SSIS, NIED (14 January 1981).

£ H B MER MEHYKE sETHEE KK S (el o () HITE R
1981. 1.14 145cm 375mm 0.258g/cm* O  —6.0°C(11:00) 0.5m/s(11:00) 10h15m-12h10m
HTESFT © PR R A SR KT A JIEE L OA, NN (MO)

- [ = e kg AT 5 N
T C) p (g/cm?) W (%) KR (gf/cm?) RR (Kgf)
i Eg, H (em) F D H T H P H W | H |h**(ecm)| KR H RR
146-115 N 146 | —6.8 145-142 0.049 54-51 31145 6.3 4.3 144-87
115-88 SI a 140 | —5.3 138-135 0.054 48-45 10 | 133 2.3112.7 87 84 6
88-87 G a, b | 130 4.4 132-129 0.078 33-30 91118 1.0 72 84-79 12
87-86 G a 120 | —2.7 125-122 0.107 18-15 11 | 104 1.6 98 79-74 10
86 -84.5 G b,a [110 | —2.2 118-115 0.134 13-10 21 96 2.3 120 74-68 12
84.5-550.5 sS2 a 100 | —1.3 108-106 0.135 5-2 8| 82 1.1 400 68-64 12
55.5-53 G b 90 | —0.6 103-100 ().168 75 1.8 370 64-58 12
53-48 G b 80| —0.2 97-94 (0.181 67 2.0 430 58-49 7
48 -46 G a, b 70| —0.2 91-88 0.170 61 2.3 380 49-42 6
46-38 G a, b 60 —0.2 88-85 0.296 52 2.0 240 42-39 10
38-27 G, 52 b 50| —0.1 83-80 0.276 46 1.4 320 39-28 5
27-26 G b 40 0.0 75-72 0.238 40 1.0 420 28-24 8
26 15 G b 30 0.0 68-65 0.294 30 1.1 600 24-20 8
15 I 3 20 0.0 62-59 0.257 23 1.9 460 20-13 9
15-14.5 G b, ¢ 10 0.0 59-56 0).242 11 1.7 380 13-% 7
14.5-10 G b 0 0.0 55-52 0.367 7-0 6
11.5 I 2 51-48 0.404
10-6 G c 44-41 0.364
6-3 G C 39-36 0.370
30 G c 33-30 0.405
25-~22 0.415
86 I8 18-15 ().448
81.5 I6 9-6 0.395
37.5 D29 4-1 0.341
4.5 D15
145-88 0.129
88-84.5 | 0.344
84 .5-55 0.271
55-15 0.395
15-0 0.339
145-0 0.258

*1 D EE127m, JGEESETT, REEL40°1Y
*2 D hiMARETREERT
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