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Soil Moisture Movement in Kanto Loam Field

J. KaruBg, K. Nakaisa;, F.Sato* and R. Yasuromi**
* Taiyo Consultants Co. Ltd.
** Tokyo University of Agriculture and Technology

The annual precipitation of a southern area in Ibaraki 'prefecture is about 1300 mm and
the probability of drought may be once in a summer over a period of several years. The
demand for field irrigation is not severe for ordinary cropping, but field irrigation should be
found useful for intensive use of upland field.

Basic data are required for discussing the effectiveness of a method suitable for field
irrigation in this area. Therefore, soil moisture movement was observed in a Kanto loam field
under natural conditions.

The objective of this study was to examine actual soil moisture conditions that change
with time in the field, and calculate water consumption and flux upward and downward.

The following results were obtained.

1. When TRAM (total readily available moisture) was calculated from SMEP (soil moisture
extraction pattern) observed as upward water consumption, it was found to be about 2094 less
than that calculated by the usual procedure in which the direction of water movement is not
considered. This means that TRAM, when calculated by the usual procedure lost downward by
about 20%.

2. The depth of the zero flux plane, which divided water movement into upward and
downward directions, greatly changed before and after rainfall, to dropping to less than 1 m of
6 days after rainfall, indicating water move upward from below a depth of 1 m.

3. Rainfall less than 5 mm is regarded as non effective by current irrigation planning, but in
this study, all rainfall was found sufficiently effective on the basis of actual water
' consumption.

4, Water consumption from the soil 20-30 cm below the surface was higher for a field covered
by vegetation (soy bean) than bare ground.

5. The change in water flux could be followed with time using data taken every 30-minutes
by self recording tensiometers. It was found that total potential should be calculated every 30
minutes not as an average for each day, and plural zero flux planes should be considered for
several days after rainfall for estimating precise water movement.

6. Unsaturated hydraulic conductivity could be calculated based on data taken every 30-
minute observed using tensiometers in situ without insulation of evaporation. The results
agreed well with those obtained the steady state method in the laboratory.

(Sic. Rep. Fac. Agr. Ibaraki Univ., No.38, 23 ~ 29,1990):
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