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Kunio TANUMA 1971 Measurements of Heat Flow During Frost Hearing. Low Tem-
perature Science, Ser. A4, 29. (With English Summary p. 236)
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(cm) (g/cm?) (g/cm?) (g/cm?) (g/em?-day) (cm)
25~27 0.89 0.50 0.39 0.13 0.0
27~31 1.46 1.16 0.30 0.10 0.2
31~34 1.16 0.66 0.50 0.10 0.4
36~45 3.18 2.40 0.78 0.10 0.2
45~ 47 0.79 0.23 0.56 0.14 0.4
70~72 0.57 0.54 0.03 0.02

72~73 0.29 0.18 0.11 0.04
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wom | B o el o] o] o o | a-e [LfL,
(cm) [(cal/cm?)(cal/cm?)(cal/cm?)|(cal/cm?)|(cal/cm?)(cal/cmz)|(cal/cm?-day){(cal/cm?-day)
12/11~12/14 | 25~27 89.0 8.3 1.9 17.1 65.6 3.0 26.9 29.2
12/15~12/18 | 27~31 110.1 7.7 4.3 15.0 116.5 2.1 34.1 46.0
12/19~12/24 | 31~34 59.9 13.7 7.1 9.8 30.8 3.1 9.2 10.2
12/25~ 1/ 2 | 36~45 315.0 25.8 2.8 34.1 263.5 4.6 36.2 38.1
1/ 3~ 1/ 7 | 45~47 99.6 10.4 1.3 13.8 62.9 2.9 22.3 20.2
2/16~ 2/18 | 70~72 32.3 5.2 3.7 —1.0 229 0.1 13.6 12.9
2/19~ 2/27 | 72~73 168.0 19.2 40.7 3.2 91.5 0.2 18.6 17.0
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Summary

A heat flow meter had been buried at 20cm and another at 100 cm below the
ground surface at Kitami, Hokkaido, before the winter of 1970~1971, whereby meas-
urements were made throughout the winter (Table 2). The heat balance in a soil layer
between the two depths for a given time interval may be expressed by the equation:

QIZch+Quc+QL+QV+QZ’ (1)

where Q; and @, are the amounts of conductive heat flow for the interval through the
upper and lower depths, Qr. and Qy. are the amounts of heat removed in the cooling
of frozen and unfrozen parts of soil, Qr is the amount of the latent heat released by
the freezing of water at the freezing front, and Qv is the amount of the heat brought
by migrating water through the under surface (Fig. 5). Q, and Q, are calculated from
the results of the measurements, Qr, can be estimated from the water content of the
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layer freezing in the given interval, Q¢ and Qu. can be calculated from the tempera-
ture distributions at the beginning and end of the interval, and Qv is estimated from
the amount of migrating water, which, in turn, is estimated from water content distri-
butions at the beginning and end of the interval. The relation between the more or
less directly measured values Q,—Q; and the sum of estimated values are shown in
Fig. 6, where the straight line shows the relation (1).



