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Comparison of the Water Balance of the Experimental
Basins in the Urajiro River and in Tsukuba Science City

By
T. Kishii, T. Sato, K. Nakane and H. Ohkura
National Research Center for Disaster Prevention, Japan

Abstract

The water balances of the two experimental basins are compared. One is
located in the south part of Kanto District and called the Urajiro River
Experimental Basin (hereinafter called UREB). The other is in the middle
part of the same district and called the Tsukuba Science City Experimental
Basin (hereinafter called TSEB). In the former, there are two gauging sta-
tions, Tsukizaki and Kakinokidai which is inside of the Tsukizaki basin. The
latter consists of the two separate basins, Uenomurobashi and Yachiyobashi.
The UREB is a hilly area and almost covered with trees. The TSEB is an
artificially changed basin on the diluvial terrace. The percentage of the
impervious area to the whole basin area is 22% in Uenomurobashi and is 15%
in Yachiyobashi. The impervious area is defined as the total area of roads,
parking lots, buildings, athletic fields, ponds and river channels.

Periods of the rainfall and runoff data for the water balances are from
1979 to 1985 in the UREB and from 1981 to 1985 in the TSEB. Time
intervals of the water balances in this report are a year, a month and a storm.
The yearly values are the sum of the monthly values from January to
December in each year for yearly water balances. The monthly water balance
is analyzed by use of a mean monthly value which is defined as the arithmatic
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mean of the corresponding months. Values of every ten minutes are used for
the relations between the storm rainfall and the storm runoff.

The following results are obtained for the three time intervals of the water
balances.

Yearly water balance: The larger the rainfalls show the larger the differ-
ences between the rainfalls and the runoffs in all four basins. The runoff
ratios for four basins are rather small, comparing with the several river basins
(basin area: 700—1,200 km? ) in Kanto District.

Monthly water balance: The mean monthly runoffs are almost propor-
tional to the mean monthly rainfalls in the two basins of the UREB. The
relations between the mean monthly rainfall and the mean monthly runoff
show the counterclockwise flat loops in the two basins of the TSEB in
Fig. 3.2.7 and Fig. 3.2.8. This reason may be that it takes long time from
rainfall to runoff in the TSEB.

The relation between the storm rainfall and the storm runoff: The larger
the storm rainfalls are, the larger the storm runoffs are. The runoff ratios
are about 0.5 below 200 mm of the storm rainfall in Tsukizaki, Uenomuro-
bashi and Yachiyobashi basins. The time runoff rate defined by Expression
6 is larger in Uenomurobashi than those of Tsukizaki and Yachiyobashi.
In the Uenomurobashi basin where some parts of the runoff come from the
sewage system, the time runoff rate increase more rapidly than that of the
Tsukizaki basin at the time of the similar rainfall.
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Table 2.1 Characteristics of the experimental basins in the Urajiro River and in the
Tsukuba Science City
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Fig. 3.1.1 Relation between annual precipitation and annual runoff in Kakinokidai
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Fig. 3.3.1 Total rainfall and total direct runoff in Tsukizaki.
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Fig. 3.3.2 Total rainfall and total direct runoff in Uenomurobashi.
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Fig. 3.3.3 Total rainfall and total direct runoff in Yachiyvabashi.
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Fig. 3.3.5 Accumulated rainfall and time runoff rate of flood on October 22, 1981.
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