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Daily Change of Snowpack at Near Melting Point

By
Tsutomu Nakamura* and Katsuei Kenmotsu
Institute of Snow and lce Studies, NRCDP, Nagaoka, Niigata-Ken 940. Japan.

Abstract

Daily snow pit observations were carried out at the Institute of Snow and
Ice Studies, NRCDP, Nagaoka in winter 1970 to 1971 from Feb. 2 to Mar. 26
1971. The main object was focused on monitoring each snow layer which
composed the snowpack on the ground. The following physical properties were
measured : thickness of each snow layer and the snow type, termperature, density,
mass per unit area and free water content.

Every day, each snow layer which composed the snowpack could easily be
identified each other and was tracked from Feb. 2 to Feb. 22, 1971, during which
tirme no rain fell. In Nagaoka, as rain is not uncommon even in the winter,
and once rained it is impossible for us to identify each snow layer. For some
snow layers, mass per unit area confinued nearly constant from Feb. 2 to
about Feb. :20, which means no vertical free water transport through each
layer. Also the free water content was found nearly constant at about 3%
during the same period. The thickness of each snow layer shrank exponen-
tially for the period. Snow density change of each layer against the time was
found to be expressible in the following equation;

p=m VT
where p is the snow density in grecm™, g the initial density at t =1 day, which
corresponds to the first day of the new layer deposition. In the Nagaoka area,
the most probable snow density, o at t =1day is found to be 0.075gr-cm3,
therefore the equation can be rewritten p=0.075 +/ t, which is useful for the
prediction of density of each snow layer as a function of time after deposition.

*  JBE [Hery—FHEXE (LERFETNTHESE 1400 FH)
*  Present address :‘Shinju Branch, NRCDP, Shinjo, Yamagata-ken 996.
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" Appendix 2  Daily changes in density, thickness and mass per unit area of
each snow laver.

H;‘\szw 3ol4 |5 1617 |8 9 |w|ulz| B
P |0.203 0223|0234 0.255 | 0.261 0.308 | 0.287 [0.201 | - [0.308 | 0.328
A E E 7.0 | 70078 70|70 — 16088 |50 — |45 35
m (144|144 [1.404]1513]1.5% 1,397 | 1.291 1 1.251 1,143 0.984
s 0.186]0.198 | 0.221] 0.230 | 0.2% 0.262 | 0.284 | 0.271 0.276 | 9.313
B o B 50 50| 44 baz |45 par iAo a0l 39 | 35
m jn_n:;u;(JJgU_;_(Jﬁﬁ_BLo 805 1.010] 038} 0.871|0.704 lo.s10 | 0718
PO ‘ 0.096]0.163 {0,176 0.22410.225 0.245 0.290 | 0.272
¢ ®m H 130 a0 | 35 ! 3.0 130 | 20 3.0 | 25
S m ||| 1248]0.586 |0.528 0,537 | 0.519 | 0.441 0.638 | 0.516
P 0.117 |0.146 | 0.164 | 0.187 | 0.200 0.233 | 0.236 | 0.257 0.270 | 0.287
b ] H 37.0 | 240 | 180 |19.0 |14.5 2.5 |i2.58 |t120 10,5 | 1.5
m |z |as |amss|a9e7 289 ] 2,865 | 2,943 | 2,861 2,55 | 2,519
o 0.127 |0.201 | 0,246 | 0,272 | 0. 286 0.304 | C.328
E W H 215 | 10.0 6.0 | 40 | 35 3.0 | 20
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M & H 25 | 2.0 25| 20| 25 35| 33
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