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The Annual Temperature Variation
of Natural Soil
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Table 1 Concrete value of time factor i

i date ti wt;(deg) wt;(rad)
0 Jul. 24 0.564 203° 027 3.48
1 Sep. 2 0.637 242 13 4.00

2 Sep. 23 0.729 262 25 4.58

3 Oct. 7 0.769 276 43 4.83
4 Dec. 5 0.930 334 35 5.84

Table 2 Coefficients of simultaneous
equation (2.8) (¢ =0 for Jan., 1st.)

J
1 2 3 4
i
0 —0.226 —0.920 0.720 0.694
1 —0.885 —0.466 0.825 —0.567
2 —0.991 —0.136 0.262 —0.965
3 —0.993 0.117 —0.232 —0.973
4 —0.425 0.905 —0.769 0.639
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Table 3 Annual amplitude, phase and phase
difference of first harmonic at each depth.

m dnm mRy md1* w1 — o1
0 16.21°C 91° 577 0° 00”
1 14.87 102 16 10 19
2 10 15.11 108 33 17 36
3 20 13.97 114 18 22 21
4 30 12.80 117 23 25 26

* m¢y=0° at Jan., Ist.

Table 4 Annual average temperature, and
annual amplitude and phase of
second harmonic, at each depth.

m dm mio nR2 mpo*

0 0 18.57°C 1.78°C  147° 487
1 5 16.95 0.64 176 41
2 10 15.02 0.50 58 29
3 20 14.23 1.22 23 56
4 30 13.56 2.22 29 37

* mga=0° at Jan., Ist.
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Summary

The equation to forecast the annual temperature variation of natural soil is derived
from the author’s investigation. It is determined on referring the average ‘temperature
over the diurnal variation. It is expressed as a harmonic (2.1).

A procedure is proposed to analyse the harmonic. It is a method to solve the

simultaneous equation (2.8).

The solutions are transformed into the amplitude and the phase lag in the harmonic.
In the case of the annual variation, the terms higher than third order in the harmonic
can be neglected since their effect is small. The special discussion is focused on the
first harmonic. Judging from the results of these analysis, the method produces a good

approximation.



