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Summary

In the first paper in ‘this series, it was shown that young winter sea ice is non-
homogeneous with respect to thermal properties. The differrential equation of thermal
diffusion, therefore, is

o0 oK o o'
CH T oz 0= +K 0z* (2)
where, ¢ is specific heat, ¢ is density, K is thermal conductivity, ¢ is temperature, ¢ is
time, and 2 is depth in the ice cover.

.. . K )
A method for determining the numerical value of v of such an ice sheet, from the

observed temperature data, is proposed in this paper.
Writing

1 oK ( (i} 620>
for the ratio of the first term to the second term in the right-hand side of (2), (2) may
be rewritten ,

ol K 0%
ot =+ o Pt ' (4)
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Let .. be the temperature at the depth z at time £ Then, #,,s., Oo-ss and s rs-
are given by (5), (6), and (7) in the text. It follows from (5),(6) and (7) that
1 0 Y
0z,t+r—'€{0z+s,t+4ﬂz,t+0z—s,t} = Tﬁ_(:_%— %‘Fe , (8)
where ¢ is a sum of the remainder in every Taylor’s series, and, in this case, negligibly
small.

On substituting
2

+ = [(1+f) C—Ii] , 10)

z,t

(8) becomes, when =0,

0z,t+f - é{dz+s,t+4ﬁz,t+dz—s,t} . (13)

Temperature changes at depths of z—s,  and z+s are illustrated in Fig. 1. Compu.
tation of the right-hand side of (13) with temperatures of those depths at time ¢, is marked
with a circle in the figure. Using these values for © and s, we obtain the value of (14 f)

i

—%at depth 2, and time ¢, taken from (10).

If f=0, we obtain —CI% immediately. By equation (3), f/=0 when g—z=0, that is,

when the temperature is at a minimum or maximum value on the vertical profile. Fig.
2-A shows temperature profiles at times ¢, (0,—s=6), £,(0.-s=0,+s) and t, (#.=0..,).
These times are easily determined from the temperature records as shown in Fig. 2-B.
At the time, #,, the minimum temperature is close to depth z. Therefore, it may be
assumed that f=0 at approximately ¢,.

As examples, records of observations of temperature minimums are shown in Figs.
3 and 4. From these records, values for (1 +f)§ at depth 2, 4, and 7 cm, at times ¢,
t, and ¢, are calculated and shown in Table 1. The-cT-value at these depths can be
estimated as 4.4~4.7x10* C.G.S. from the values given in column ¢,.



