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Abstract

The Kako River is the longest first class river in Hyogo Prefecture. The Kako River weir started
operating in 1989, and the weir and the dams of upper and middle reaches of the weir started operating
integrally in 1992. This study tried to quantify the change of river flow regime and the decrease of river
flow to the sea by development of water resources at the Kako River basin. The study found the
following two results after integrally operating start of the Kako River weir and the dams: 1) the 95-day
and 185-day discharge at Kunikane decreased significantly; and 2) the river flow from the Kako River
mouth to the sea decreased by 20.5% per year under the mean precipitation. It was thought that it is
important to evaluate the influence of the estuary environment by the results of seawater quality and
estuary simulation model in future.
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Fig. 1 Block division of Hyogo Prefecture, the map of the Kako River basin, the Kako River and the Kako River weir.
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Table 1. Precipitation, water storage, amount of daily life water, amount of industrial water, amount of agricultural
water and ratio of using water (using water shows total amount of daily life, industrial and agricultural water) at each
block in Hyogo Prefecture.

(DPrecipitation (Annual @ ® @ ® Ratio of using
average Water  Daily life  Industrial Agricultural water
over 30 years) storage water water water (B+@+®)/®
Block division
100 million 100 100 100 million 100 million
3 1 million million 3 _q 3 1 %
my me y—1 m3 y—1 m"y m’y
Kobe and Hanshin 14.8 9.5 4.0 1.1 2.1 30
Eastern and northern Harima 17.0 10.9 1.2 1.4 5.6 715
Central and western Harima 29.0 18.6 1.1 1.7 4.7 40
Tajima 43.0 27.5 0.3 0.1 2.8 11
Tanba 13.0 8.3 0.1 0.1 2.7 35
Awaji 8.4 54 0.2 0.0 2.7 54
Hypgo Pref. 1252 " 80.1 6.9 4.4 20.6 40
Japan 6400.0 4100.0 151.0 115.0 539.0 20

1) Values of Hyogo Prefecture show those on 2012 from Hyogo Prefecture”.

2) Kobe and Hanshin gets its supllies of 280 million m® water from Yodo River.
3) Water storages show values of deducted evaporations from precipitations.
Water storage of Hyogo Prefecture shows that of calculated from the ratio of water storage and precipitation in Japan.

4) Values of Japan show those on 2012 from Ministry of Land, Infrastructure and Transpor‘t”.
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Fig. 2 Schematic view of permitted water intakes near the Kako River weir. Figure (a) shows amounts of each
permitted water intakes and figure (b) shows means of annual amounts of intakes of 5 years from 2007 to 2011.
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1951:Kamogawa Dam (4.0 m3 s~1) - - Daily life and agricultural water
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Fig. 3 Transitions of max water intakes and effective capacities of each dam operating integrally with the Kako River
weir. The bars show max water intakes; the broken line the integration of max water intakes; the solid line the
integration of effective capacities. Max water intakes show maximum amounts of water intakes during a year with the

completion of dams.
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Fig. 4 Upper figure shows change of the precipitation at Nishiwaki in the central part of the Kako River basin. Lower
figure shows the river flow regime of river flows at Kunikane (1974-1988) and that of inflows to the reservoir of the

Kako River weir (1992-2014).
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Fig. 5 Upper figure shows comparison of river flows at Kunikane and inflows from the river mouth to the sea in 1978
before integrally operating start. Lower figure shows comparison of inflows to the reservoir of the Kako River weir
and inflows to the sea in 1994 after integrally operating start.
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Fig. 6 Relationship between precipitations at Nishiwaki and inflows from the Kako River mouth to the sea.
Precipitations and inflows show annual amounts of daily data. e : after integrally operating start of the Kako River
weir. x : before integrally operating start.
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