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-STUDIES ON THE REGULATION
OF THE UNDERGROUND TEMPERATURE IN THE POT

IT Results of the Wagner Pot Experiment and its
Observation in Winter

Hatuo Suzuki, Midori NaAGao and Masaki UEHARA

Micrometeorological study was carried out for Wagner pots of four different conditions,
i.e., the outer surface of the pot was coated with a black lacquer, covered with aluminum
evaporated film; covered with soil by buryng the pot in the ground and remained uncovered.
In this paper the results obtained on a clear day (Dec. 27, 1974) are discussed.

The daily variation of the theoretical direct solar radiation was varied every direction of
the pot wall. Especially, the variation in daily amounts of the theoretical direct solar radiation
at each direction was remarkable as compared with that in early autumn. The amount at the
S-wall of the pots was 2.08 times as much as that on flat land.

The feature of the distribution of soil temperature in each pot was substantially similar to
that obtained in the previous experiments (observations) which were done in early autumn.
In the present study, however, the soil in the three pots placed on the ground was partially
frozen up in the early morning, mainly‘by low air temperature and no window. In the
forenoon, the soil near the S-wall melted out more rapidly, compared with that near the
E-wall.

The range of daily quantity of the soil was greatest in the black lacqured pot and the range
value was was 2.97 times as much as that in the uncovered control pot.
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Fig. 1. Diurnal variation of solar radiation in each direction
at the pot wall. Ss: Soil surface of the pot. Other
symbols show each direction.
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Fig. 2. Distribution of daily amounts of solar radiation in each
direction at the pot wall.
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Fig. 3. Diurnal variation of average soil temperature in the pot.
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Table 1. Average temperature in day and night, the daily mean temp. and diurnal range of soil

temp. (°C)
Depth Day Night Mean Range
(cm) C* A¥* c A C A C A
0 7.5 8.0 0.5 0.2 4.0 41 16.3 17.0
No. ~ 1 6.8 6.9 0.9 1.0 3.8 4.0 15.2 15.6
-13.5 6.3 7.3 2.7 2.3 4.5 4.8 12.8 12.8
~27 6.4 7.1 3.6 3.1 5.1 5.1 10.6 10.4
0 87 8.9 0.8 0.4 4.8 47 17.7 19.5
No. -1 7.8 88 1.6 1.3 4.7 5.0 16.5 18.6
—13.5 9.2 10.3 3.1 2.6 6.2 6.5 16.8 17.8
—27 8.6 9.3 3.9 3.2 6.3 6.3 13.7 14.3
0 6.3 5.3 0.0 0.9 3.2 3.4 13.6 13.3
No. -1 4.7 46 1.1 1.0 2.9 2.8 10.0 10.3
—13.5 3.7 4.1 2.3 1.9 3.0 3.0 8.2 8.7
—27 4.2 5.0 3.1 2.6 3.7 3.8 7.4 8.0
0 8.2 83 0.9 0.4 45 44 15.5 16.0
No. -1 6.5 6.7 2.0 1.7 4.3 4.2 11.6 12.0
—13.5 5.2 5.4 5.0 54 5.1 5.4 4.9 44
—27 5.6 5.7 6.5 6.7 6.1 8.2 2.2 2.4

* Temperature in the center of the soil of the pot.

#x Average temperature of all direction containg the center value.
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Table 2. Daily variation of heat quantity (difference to diurnal mean value) in the soil (cal-cm™?)

e=lme o | 2 | 4 | 6 | 8 | 0] 12| 1| 6] ] 20|
No. 1 | —38| —49| —50| —62 —62' —41| 23 ‘ 3 | 9| 6| 28| 1
No 2 | —49| —59| —66| —70 | —72| —49| 54 | 130 | 120 | 8 | 38 | 12
No 3 | —22| —81| —30| —43| —43| —37| 0| 45 | 6 | 50| 30 | 18
No. 4 | —11 —m| —22 | —27 | -ml ~20| 15 ) a7 | 2| 2| 15| 10
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