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Moisture Movement in Soil due to a Moisture Gradient.
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Fig. 1. Soil moisture movement by soil moisture
gradient. (distribution of soil moisture {=

»n days after.)
(Volcanic ash sandy loam, 1967)
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Fig. 2. Observed values of soil water diffusivity
(Ds cm?/sec) versus soil moisture content
for (A) volcanic ash sandy loam, and (B)
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Table 1 Soil water diffusivity values by Soil moisture gradient method (Volcanic ash sandy loam)
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Fig. 3. Vertical distributions of soil moisure (the
Upper) and examples of records of sup-
plying water from water tank at 70cm
depth (the Lower) on several seasons.
(Volcanic ash soil in Miyakonojo)
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Fig. 5. Evaporation from soil surface (Es) versus
soil wail water diffusivity values.
A : volcanic ash Sandy loam in Miyako-
nojo (author)
B : volcanic ash Sandy loam and clay in
Kashiwa (after Maruyama & Taka-
suna 1965)
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Summary

In the drying process of soil moisture, we recognized of the night recovering phenomenon of moisture
in the upper soil layer of upland field in southern parts of Kyushu, of which soil consists volcanic ash
soil in base. So, we tried to analyze the cause of soil moisture movement at night, using the results

of fundamental experiments in laboratory and applied experiments in fields. The author discussed on

the mechanism of moisture movement by a moisture gradient in the moist soil, especially on the rela-

tions between soil water diffusivity coefficient (Ds) in eq. 3, eq. 4 and eq. 5 and soil moisture content,

and then on the seasonal variation of (Dy).

The results obtained from the experiments can be summarized as follows :

1) Soil water diffusivity (Ds) increase exponentially their values with the increase of soil moisture

content in fine sand and in volcanic ash sandy loam respectively.

2) The values of (Ds) for volcanic ash sandy loam are in 10~°cm?2/sec order in soil moisture range
5 ~25% (vol%) and in 10™*cm/sec order in 40~50%. For fine sand, the order of (Ds) is in 10~5cm/sec
order in 1~5% (vol %) and in 10~*cm?/sec order in the soil moisture range more then 6% (Fig. 2)

3) Under natural conditions, (Ds) shows remakable seasonal variations, that is, Jarger in summer

and smaller in winter. (volcanic ash sandy loam) (Fig. 4.)
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4) The major cause for the seasonal variation of (Ds) is thought to be the variation of soil tempe-
rature. .

5) To make clear the night recovering phenomenon of moisture in volcanic ash sandy loam, we
discussed it from the standpoint of moisture transfer due to a moisture gradient in soil.
Next equation was used here for the estimation of amount of water transfer at night; E=Dg+40/4x,
where E is the amount of water transfered from the deeper layer to the upper layer (its distance is
4x), and 40/4x is a moisture gradient. In spite of having used the obtained values from fundamental
experiments as the value of (Ds), the estimated values of moisture transfer at night coincided with the
observed values fairy well. (Fig. 8.) Therefore, the night recovering phenomenon of soil moisture in

upland field of volcanic ash soil is thought to be introduced by the moisture gradient in soil layer.



