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Observations on Vertical Profiles of the Snow Cover on Roofs
and Melting at the Bottom of the Snow Cover

By
Tsutomu Nakamura and Osamu Abe

Shinjo Branch, National Research Center for Disaster Prevention
No. 1400, Takadan, Tokamachi, Shinjo shi, Yamagata—ken 996, Japan

Abstract

Observations on vertical profiles of the snow cover on nearly flat roofs of thiee
different buildings of this Branch were made on January 13, 1977 and the observa-
tional results were compared with that of the snow cover on the ground.

Relative positions of the observational points are shown in Fig. 1. The rate
of the increase of the snow cover on the ground due to the [all of the daily new
snow is shown in Fig. 2

Comparison of these four results revealed that the layered structure of the
snow cover on flat roofs is similar to the upper part of the snow cover on the
ground, and a granular snow layer was observed at the bottom of each snow cover.
These two facts mean that each snow cover melts at its bottom due to the heat
flow either through the ceilings of the buildings or through the ground surlace.

The thawing rate of the snow cover on the roof of the main building of the
Branch reached the value of 2.9 mm per day which corresponds to the heat flow
of 23 cal cm—2 day-! as shown in Table 1.

Snow load on the roofs of the main building and the storehouse without any
heater was 130 and 190 kgf m-2, respectively, and this diflerence of 60 kgf m-—2
is a considerable amount of snow in the designing of the building construction.

Snow cover on the ground melted by 0.61 mm day-! due to the heat flow
through ground surface, and the amount of the heat necessary to melt the snow
corresponds to 4.9 eal em~2 day-L.  On the other hand, the measurements of the
heat flow from the ground in the observational field of the Branch showed that
the amount of heat, 6.4 cal cm-2 day-!, came up through the ground in the
period from Dec. 9, 1976 to Jan. 13, 1977, and this amount nearly equals to the
calculated result, 1.9 cal cm~2 day-!.
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Fig. 1 Relative positions of the three buildings and the ground,
where snow cover observations were made.
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Fig. 2 Depths of the daily new snow and the snow cover on the ground.
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Fig. 3 Lavered structure of the snow cover (1: on
the ground, 2: on the storehouse, 3: on the
recording room, <4: on the main building).
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Fig. 4 Vertical profile of the snow cover on the roof of the main
building (after international symbols).
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Fig. 5 Vertical profile of the snow cover on the roof of the recording room.
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Fig. 6 Vertical profile of the snow cover on the roof of the storehouse
100 _ _0.087
97 | [
" C+ 4+ - 16: 0,218 [
1
(cM I : B
I 0.165] §
4 A :
= - ] -
]
50 — : =
: I i t[o0.28
1 i
g Lo o s ! N
L, | | 1
L [o.322
- - - 1 -
0 I : o a 1 I: 1 ] 1 1 ]
=9 0 0 0.2 0.4 0 2 4
T(°C) G(g.cm-3) Tog R(C.G.S.)

B 7

LSS ORI EIRE 3 GUaikd4 i2Fe)

Fig. 7 Vertical profile of the snow cover on the ground.
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Fig. 8 Comparison of the four different types of snow cover
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Fig. 9 Metamorphoses and increase in the depth of the snow cover on the ground.
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Table 1 Snow depth (No.1), average snow density {No.2), water equivalent of snow (No. 3),
calculated amount of snowmelt (No.4), the thawing rate (No. 5), amount of the heat neces-
sary for thawing(No.6), amount of the snowmelt relative to that of the storehouse (No. 7),
relative thawing rate (No. 8) and heat flux through the ground surface and roofs (No. 9.
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Table 2 Thawing rates of the snow cover on roofs by different melting methods.

mowW | B B R R | BRE-I- | mpry
b AMORE EM0C BEEAR Bt | BB mew
R g s B R 20°C 10Wem? | 200Wem-? | 40~60°C ik
BT # |
|
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Appendix Hardness of the snow cover.
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a1 ‘ 54 1.7 65 50 1.7 | 73 61 | 1.8 98' 5.4 0.73
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10 94 | 2.0 30 | 3000 ‘ 3.5 87 | 4300 | 3.6 70 100 | 2.0
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