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Fig. 1. Experimental device for the measurement of the thermal
conductivity of snow by a stationary state method.
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Fig. 2. Relations between the P- and S-wave velocity and the density of snow.

(a) P-wave velocity (Vp)
Vev, Vsv:
Ve, Vsu

(b)

S-wave velocity (Vs)
measured in the vertical direction to snow strata
measured in the horizontal direction to snow strata

Solid lines represent Vey; Veu, Vav and Vg of depth hoar at Mizuho

Camp, Antarctica.

Dashed lines represent Ve and Vs measured by Smith at Camp Century,

Greenland.
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Fig. 3. Relations between the density of snow and the degree of
anisotropy of snow (e, 7's) as to the P~ or S-wave velocity.
% : depth hoar
® : new snow and fine grained compact snow
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Fig. 5. Relations between the density of snow and
the thermal conductivity of snow.

® Ao : measured in the vertical direction to snow strata (kv)
O & : measured in the horizontal direction to snow strata (ku)
@ O: new snow and fine grained compact snow

A~ depth hoar
A solid curve represents iy of new snow and fine grained compact snow.
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Fig. 6. Relations between the density of snow
and the degree of anisotropy of snow
as to thermal conductivity.
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Summary

The velocity of an elastic wave through snow and the thermal conductivity of
snow are strongly sensitive to its texture. Measurements of P-wave (V) and S-wave
(Vs) velocities in snow were carried out by an ultrasonic pulse method, and the thermal
conductivity of snow was measured by a stationary state method. Various types of
snow, that is, new snow, fine grained compact snow and depth hoar, were used as spe-
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cimens and thin sections and cross sections in both vertical and horizontal directions
to snow strata were observed to find their textures.

It was found that the P-wave velocity of depth hoar measured in the vertical/
horizontal direction to snow strata was larger/smaller than that of fine grained compact
snow with the same density, and that the same was true for the S-wave velocity of
depth hoar. For the thermal conductivity of depth hoar, kv (the thermal conductivity
in the vertical direction) of hard depth hoar was distributed above the solid line, which
showed density dependence of the thermal conductivity of fine grained compact snow,
but 4y (the thermal conductivity in the horizontal direction) of hard snow and both kv
and ky of loosely bonded depth hoar were distributed below the solid line as shown
in Fig. 5.

The degree of anisotropy of P-wave velocity in snow was defined as follows:

o [=Vey/Ven)—1 (Vevz Ven)

® =—(Vpu/Vev)+1 (Vey<Ven),
where Vpyv and Veu are the P-wave velocity measured in the vertical and the horizon-
tal direction to snow strata. The similar definition, 75, 7%, could be made to express

anisotropies as to the velocity of an S-wave and the thermal conductivity. The aniso-

tropy observed for various types of snow were:

- i ,P,-Viave velocity } S-wave velocity | thermal cohductivity
o new T?Vi, __l_; Tp<0 i“ o Ts<0 i Tk<0
fine grained compact snow \ e, s, Tk =0 (in mostrcases e, Ts, Tk=0)
depth hoar l ip>0 ‘ 7s>0 l x>0

Microscopic observations of thin sections and cross sections of the specimens
indicated that grains in new snow were joined together more strongly to the horizontal
direction than to the vertical direction as seen in Fig. 7. On the other hand, snow
grains of depth hoar were developed and tightly bonded to the vertical direction.

However, fine grained compact snow was isotropic.



