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Runoff From Small Basins During a Period of Drought
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Takeo Kinosita”
Public Works Research Institute, Ministry of Construction, Tokyo

Abstract

This report is prepared for making clear the mechanism of runoff from a small
basin during a period of drought.

In recent years, some slopes of hilly areas in West Japan have become orange
orchards. The damage caused by drought is serious in such orchards, where irrigation
water is taken from only a small stream. It is very important for management of
these orchards to forecast the discharge from small streams during the period of
drought. ’

The purpose of this report is focused on the study of low-water runcff in a small
basin through two approaches, experimental and computational.

The laboratory experiment of groundwater movement was carried out in order to
select adequate formulas of low-water runoff. Dupuit-Forchheimer's equation and
the equation of continuity are found to be available for the simulation of unsteady
flow of groundwater, Comparison of the computed surface form of groundwater
with the measured one shows a very well accordance. The effective porosity must be
carefully estimated for the simulation.

Field data were analyzed for the same purpose. The Miwa and Tsukuba
experimental basins are profitable because they are located on the hilly areas of 1.36
km? and 3.12 km?, respectively. A “tank model” is applied to investigation of the
behaviours of low-water runoff. The parameters of the tank model are developed on
the basis of data in 1970. It is found that these parameters ate suitable for
forecasting of the low-water runoff in 1971.

In conclusion, the recession curve of a small stream is rather steep and the
low-water runoff is steady.
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