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Diurnal Temperature Variation and the Thermal

Diffusivity in Soils cosisting of Two Layers
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Fig. 4 Schematic representation of measured medium.

(A) Natural soil (semi-infinite)

(B) Sand and soil layer.

(C) Sawdust layer sandwiched between sand and soil layer.
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Table 2 Diurnal amplitude in Sep.

Point depth | Location of observation
in Fig. 5 Cm | w [ ® | ©
A, B, C 0 9.8 13.4 14.2

Bi 10.5 | (3.0-| 7.5 | (8.3)

C1 12.5 2.4 | 6.5 7.5
Ce 18.0 1.3 | 2.2 2.4
A’, B’ C’ 30.0 0.3 0.4 0.4

Table 3 Amplitude of first harmonic in Sep.

Point depth | Location of observation
in Fig. 5 e | @ | ® | ©
A, B, C 0 9.6 13.0 16.3

B1 10.5 (2.6) 4.3 6.3

C1 12.5 2.0 | (3.8 5.2
(OF 18.0 q1.0 | .8 1.8
A’, B’, C’ 30.0 0.2 ‘ 0.4 0.4

Table 4 Diurnal amplitude in Nov.

Point depth | Location of observation
in Fig. 5 m | | ® | ©
A, B, C 0 8.1 | wn\ 9.8
Bi 10.0 (2.5) 4.1 (4.8)

Ci1 11.5 @.1n| 3.3 4.4

Ce 16.5 1.0 (1.8) 1.6

A’, B’, C’ 30.0 0.2 0.3 0.3
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Fig. 5 Value of InR(z) as a function of depth.
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Table 5 Amplitude of first harmonic in Nov.

Point depth | Location of observation
in Fig. 5 (cm) A) : (B) (C)
A, B, C 0 6.7 8.7 9.8
A* 6.5 3.9

B1 10.0 (2.5) 3.2 (3.6)

C1 11.5 2D, Ce 3.0
Ce 16.5 a.n | av 1.4
A’, B’, C’ 30.0 0.2 0.3 0.3

Table 6 Average thermal diffusivity derived from
the_amplitude of first harmonic and water contents,

Medium | Thermal dffusigis Water conents
Sep. Nov. | Sep. ‘ Nov.

Soil 2.33 2.30 | 33.9 | 34.4
5.42% | 41.7*

Sand 3.62 3.63 3.4 3.8
Sawdust | 0.98 1.57 | 36.3 ‘ 76.2

* in lower layer
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Summary

Natural soils are generally not homogeneous, though that is at rest. The thermal
constants of soil varies as a function of depth. The temperature variations were
measured at three points (Fig. 4) and the thermal properties of soil have been analyzed
from the result of the measured data. The special discussion is focused on the thermal
diffusivity. Judging from the result of those investigations, it is satisfactory to consider
soils sonsisting two layers even if that is one layer.
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