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Study on the Duty of Water in Flat and Lower
Area of Paddy Fields by Water Balance

Kinzo NAGAHORI

It is not proper from the view-point of an effective use of water resources that
the irrigation requirement in a large area is determimed by the water requirement
in depth in a local area, because, in such a case, the irrigation requirement is esti-
mated excessively due to the repeating use of percolated water from paddy fields.

Hence, for an irrigation water project for a large area, it will be reasonable to
estimate the duty of water by the water balance. From the above view-point, some
investigations were made on the duty of water by the water balance in the flat and
lower area of paddy fields, and some points were made clear.

At first, 4 periods as below were taken into consideration.

(i) Period that requires most water for growth of rice plant.
(ii) Period that requires not much water for growth of rice plant.
(iii) Period when the pump is constantly 'Working.
(iv) Period when it does not rain continuously.
1) The equation of water balance is shown as
(Q:—Q)) +(G.—Gy) +e,, 1,+45=0
Where, Q, : Surface inflow to model area
Q. : Surface outflow from model area
G, : Subsurface inflow to model area
G, : Subsurface outflow from model area
€., tn ! Evapotranspiration
4S : Change in volume of storage of water
In the above equation, (G.—G;)+e,, t,+4S is consumptive use in large area of
paddy fields. But generally in a flat and lower area (G,—G,;)=0, and in the period
of constant water, 45=0. Therefore, the consumptive use in this area is e,, t,.

2) while the consumptive use given by the water balance on the basis of the data

by the actual observation in the model area was
11.8 mm/day in depth of water in the Ist period (July 18th~22nd),
11.0 mm/day in the O nd period (August 10th~14th) and
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7.1 mm/day in the Mrd Period (September 7th~11th).

3) On the other hand, the evapotranspiration e,, t, given on the basis of the pan-

evaporation was

12.04 mm/day in the I st period,
11.62 mm/day in the T nd period and
8.42 mm/day in the Mrd period.

So ey, t, given on the basis of Pan-evaporation is a little larger than that on the
basis of the actual measurement of water through the three periods, but the differ-
ence between them is very little.

4) Therefore, the consumptive use of water in the flat and lower area of paddy
fields as this is mainly due to e,, t,. Therefore it will be presumed that G,—G;=0
and 45=0.

5) From the above results, it is noticeable that the amount of irrigation Watér,
and drainage water is very large respectively in spite of the fact that the consum-
ptive use is only about the amount of e,, t, and so, it is desired to make the amount
of irrigation and drainage water adequate. .

6) Next and last, the repeating use of irrigation water in this area was investiga-
ted and the amount of water of repeating use was found about 5~6 mm/day on the

average.
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