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ON THE RELATION BETWEEN THE TIME CHANGE RATE
OF SOIL SURFACE TEMPERATURE AND
SOIL SURFACE MOISTURE

By Ichirou Tamacawa, Michio YAMADA, Shuichi IKERUCH],
and Yasushi MITSUTA

Synopsis
Influence of soil surface moisture of the time cange rate of soil surface temperature is studied.
In the case of high soil moisture, the surface temperature change rate is smaller than the low soil
moisture case. In time period 8:30 to 9:30, when heat exchange with atmosphere is small, the re-
lation between soil surface moisture and soil surface temperature change normalized by net radia-
tion is in proportional relation, and its proportional constant roughly corresponds to the soil heat
capacity increase by soil moisture in the soil layer of 15 cm deep.
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Fig.1. Examples of soil surface moisture observation. Qs means solar radiation flux,
and Qn net radiation. The unit of soil surface moisture is the weight percen-
tage of water to wet soil.
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Fig. 2. Averaged solar radiation, net radiation, soil surface moisture, and surface
temperature. 2a is averaged from hourly mean data of 17 fine weather days in
Oct. 1987, and 2b is from 8 days with more than 5% soil surface moisture in
2a.
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Fig. 3. Relation between surface tempera-

ture increment from 7:30 and accu-
mulated net radiation flux from
7:30.
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Fig. 4. Relation between net radiation and surface temperature increment from 8:30 to
9:30. Al, A2, and A3 show the relation in the fine weather days in Oct. 1987,
B1, B2, and B3, the fine weaher days in Feb. 1988, Numbers show soil surface

moisure at that time.
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Fig.5. Relation between soil surface moisture and apparent soil surface heat capacity.
Apparent soil surface heat capacity is the reciprocal number of the gradient of
the line passing through the plotted point and origin in Fig. 4.
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