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Studies on the Variation of Rainfall Detention Function
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and
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Abstract

The agricultural land has been said to have a great retardation effect on runoff
from precipitation, and in upland field, the effect chiefly comes from high infiltration
capacity, and in paddy field, it is derived from a great detenticn capacity of borders.

The decrease of the agricultural area in river basins by urbanization is expected
to cause the change in runoff patterns.

This report contains the measurement and analysis of two different urbanizing
districts in the prefectures Osaka and Kanagawa where rainfall and runoff are measused
simultaneously.

1. The measurement of rainfall and runoff relations in Tomorogi basin {area:
2,96 km®) which is a tributory basin of the Neya river, and in Narukawa basin (area:
0.86 km?) which is in a mountainous district and has ane of the headwaters of Neya
river, makes clear the following points,

(a) In Tomorogi basin where the formetly low-lying paddy fields were recently
urbanized rapidly without any complete planning of city and drainage, the coefficient of
direct runoff is measured to be about 0.5, this value being simiiar to that of urban area,
and the recession constant is found to be almost the same as in low-lying paddy fields.

The high direct runoff coefficient and the small recession constant are thought to
result from both poor drainage capacities of upper reaches, where agricultural drainage
systems are still in use, and fairly good drainage capacities of main channels, which are
improved at the early stage of sprawling urbanization.

(b) The base flow in Narukawa basin is found to have two components with
different recession constants.

2, In Kanagawa Prefecture, measurements are made in Shibutagawa basin
(area: 44.6 km?), the headwater of the same river (7.2 km?), Nagaikegawa basin (3.9
km?), and Kamasakagawa basin (20 km?).

From the measurement and analysis, the following results are obtained,

(a) The influence of sewage on low flow and the reduction of initial losses by
urbanization are observed.

(b} Infiltzation indices {®-index) in urbanizing area are found to be of almost
the same magnitude as in paddy field but much smaller than those in upland field.

(c}  Analysis of the relationships between unit hydrographs, which are derived
from least-square method and Nash’s method, and basin characteristics reveals relatively
smali peak runoff from the upland field area of Kanta loam, but it also suggests that an
increase in peak runoff may occur by more than a hundred percent in such basins and by
several tens percent even in the basins with much more of paddy fields after moderate
urbanization.
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