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of Buildings with the Ground Snow Depth

By

Tsutomu Nakamura, Osamu Abe, Hideomi Nakamura,
Masao Higashiura and Natsuo Numano

Shinjo Branch, National Research Center for Disaster Prevention
Shinjo-shi, Yamagata-ken 996, Japan

Abstract

Daily snow depths on roofs of three different types of buildings were measured in

the last successive six winters and compared with the daily snow depth on the ground.

The conclusions are as follows:

(1) The taller the building, the lower the roof snow depth, if the building has no higher
building at the windward.

(2) If the building is tall, and if there is a higher building at the windward, then the
building had more snow depth on its roof than on the ground. Case studied was for
distance between two buildings of 10m.

(3) Relative to items (1) and (2), item (1) is applicable to building(Rc), because roof
snow on the building(Rc) is gradually melted away during winter due to the heat
flow through the ceiling (sec Fig. 1).

(4) Ratios of the max. snow depth on the roof to the max. snow depth on the ground
were calculated from the above measurements as follows:

(a) For the isolated building of about 10m tall on the ground, roof snow depth
was about 80% of the ground snow depth in the case of light and heavy
snowfall winters, and was about 60% of it in the moderate snowfall winter.

(b) For the isolated building of about 4m high, roof snow depth was about §0% in
the moderate snowfall year, but in the light and heavy snowfall ycars the
roof snow depth was about the same as the ground snow depth.
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Fig. 1 Three different types of buildings where daily roof snow depths were
measured.
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Fig. 2 Locations of the three buildings, Rc (central building, tan@ of the roof is 8/100), Rg
(store house, tang :4/100), R, (observational house, tang :2/100) and of the ground
snow measurement points (G, , G, ). Distances between these two buildings are: 20m be-
tween R¢ and Rg, 10m between R and Rg, and 20m between Ry and Rs.
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Variations of daily snow depths on the ground and on three different buildings during
each winter. R.: central building, Rg: store house, Rg: observational house and G:
ground. An asterisk-mark means where roof snow removal was done. Thick horizontal
and vertical thin short lines under the axis of abscissa mean the lack of the snow depth
measurement there.
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Fig. 4 Time variation of daily snow depths on roofs and the
ground. In figures of Fig. 4-8, 4-9, 4-10, 4-11 and 4-12,
an asterisk-mark means where roof snow removal was
done, therefore, since then no roof snow depth was
drawn in the figures.
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Fig. 6 Variation of the ratio of the max. snow depth on the roof to the max. snow depth
on the ground against snow depth on the ground.
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Table 1 Max. snow depths on roofs and on the ground, and the ratio. G, Re, Rs and Ro corre-

sponding to snow depth on the ground, on the roof of the central building, on the roof
of the store house and on the roof of the observational house respectively.

fg =7 | Max.snowdepth  (roof snow/ground snow)
f fitt | ®AEZ&E, cm (BRE /1 EE) 2 H 1 *
year G | Rc(Re/G)| Rs(Rs/G)| Ro(Ro/G) |(H/H) Remarks
1977~78 | 147 | B0(0.54) | 152(1.03) | 118(0.80) | 2/23 | ‘B4
1978~79| 75| 61(0.81) | 77(1.03) 68(0.91) | 1/23 | EFE
1979~80| 166 [129(0.78) | 166(1.00) | 159(0.96) | 2/ 4 NAKEZD/HBRHTT
1980~81| 144 | 121(0.84) | 151(1.05) | 145(1.01) | 1/13 YSEFALEL %
1981~82 | 131 | 76(0.58) | 137(1.05) | 115(0.88) | 2/17 | E4F
1982~83| 122 | 70(0.57) | 118(0.97) | 91(0.75) | 2/22 ‘P&
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Table 2 Ratio of the roof snow depth to the ground snow depth.
The ratios are fairly well grouped into two categories
depending on the winter snowfall condition, i.c., a heavy
or a weak snowfall year and a moderate snowfall year.

-~ Ho
B ey ratio Re/G Rs/G Ro/G
5 4 F 1978 ~179 0.81 1.03 0.91
=
ENE 1979~ 80 0.78 1.00 0.96
weak or heavy
snowfall 1980 ~81 0.84 1.05 1.01
winler E oy 0.81 1.03 0.96
T o4 1977 ~178 0.54 1.03 0.80
ol 1981~ 82 0.58 1.05 0.88
snowfall 1982~83 0.57 0.97 ‘ 0.75
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Fig. 7 Variation of the ratio of the max. snow depth on the
roof to the max. snow depth on the ground against
the height of a building. Solid circles correspond to a
weak or a heavy snowfall year and open circles a moder-
ate snowfall year.
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