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Water Resource Region of the Tone River



■ Tone River Basin  (Satellite photo)

The area of basin 16,840km2

Length 322km
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The 8 dams upstream on the Tone River 

利根川ダム統合管理事務所
　藤原ダム・相俣ダム・薗原ダム

利根川上流河川事務所
　渡良瀬貯水池

国土交通省直轄

沼田総合管理所
　矢木沢ダム・奈良俣ダム

下久保ダム管理所
　下久保ダム

草木ダム管理所
　草木ダム

水資源開発公団

利根川上流８ダムEight dams on the upstream 
Tone River 

Ministry of Land, 
Infrastructure,
Transport and Tourism

Tone  River  Dam  Integrated  Dam  
Group  Operation  Office
Fujiwara Dam, Aimata Dam, Sonohara 
Dam 

Tone River Upstream  Work  Office

Watarase  Reservoir

Japan  Water  Agency

Numata Dams Integrated 
Operation and Maintenance Office
Yagisawa Dam, Naramata Dam 

Shimokubo Dam Management 
Office
Shimokubo Dam 

Kusaki Dam Management Office

Kusaki Dam 

Seven dams and 1 reservoir 
have been completed in the 
upstream part of the Tone 
River. Through their 
integrated management, they 
make great contributions to 
flood control, water use, and 
the environment.

Kusaki 
Dam

Shimokubo Dam

Yagisawa Dam
Naramata Dam

Fujiwara Dam

Aimata 
Dam Sonohara 

Dam

Watarase 
Reservoir

Tone River Dam Integrated 
Dam Group Operation 
Office

Tone Weir

Tone River Estuary
Barrage

Managed by the Ministry of Land, Infrastructure,
Transport and Tourism
Managed by Japan  Water  Agency
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Eight dams on the upstream Tone River 
(4 dams managed by the Ministry of Land, Infrastructure, Transport and 

Tourism)

Tone River Dam Integrated Dam Group Operation Office

Tone River Upstream Work Office

Fujiwara Dam

Aimata Dam

Sonohara Dam

Watarase Reservoir 3



Eight dams on the upstream Tone River
(4 dams managed by the Japan Water Agency)

Yagisawa Dam Naramata Dam

Shimokubo Dam Kusaki Dam
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Prepared based on Meteorological Agency AMeDAS Observation 
Rainfall data (Black spots on the map)
Statistical period of the mean values: 1979 to 2003

Annual rainfall distribution 
in the upstream part of the 
Tone River Basin

Japan： 1700mm
Kanto district： 1550mm
Upstream part of the 
Tone River Basin: 1366mm
(80% of Japan. 88% of Kanto)
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Cumulative snowfall and snow cover thickness 
at the Lake Oze
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What is the Tone River Dam Integrated Dam  
Group Operation Office?

Integrated dam management

National dams

ＪＷＡ dams

TEPCO dams

Integrated 
management Drought 

Flooding 
Discharge 
order 

Storage order

Integrated management of dams includes four major tasks that are continually 
repeated to appropriately manage the dams.

Appearance 
of effects

Prevention of 
damage and losses 
caused by floods 

and water 
shortages

Information

Collecting and monitoring 
data

Predictions

Calculations done to predict 
the river flow volume

Preparing dam group operation 
planning and issuing instructions to 
the dams

Operation planning
and instructions

Operations to control floods 
and to supply water

Dam operations
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Effects of the dams 
～Fluctuation of the storage capacity of the dams～

Chart of annual fluctuation of the dam storage capacity

The water level declines 
because the snow that 

has fallen in the 
mountains does not 
immediately run off. 

Water is discharged from 
the dams to make up for 

the deficiency.

When the volume 
of water in the 

downstream river is 
low, the dams 

discharge water.

As the snow melts, 
the volume of water 
flowing in the river 

rises. The dams 
store part of this 

water.

The dams discharge 
water to meet the rising 
demand by paddy fields.

Dams store water, 
because demand for 

water is now low.
Dam 

reservoir 
storage

Snow melts Flooding and typhoons

January February March April May June July August September October November DecemberJanuary February March April May June July August September October November December
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Inflow volume (rainfall and snow) is high

Close to water consuming areasStorage capacity is high

Fujiwara
Aimata
Sonohara

Yagisawa

Naramata Shimokubo

Characteristics of the dams (strong points) ■

Kusaki

Watarase
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The dam group is made up of reservoirs with various characteristics

119.5
times

10.6
times

4.6
times

1.8
times

1.8
times

33.3
times

7.5
times

190million m3 330million m3 530million m3 150million m3

220million m3 440million m3 380million m3

20million m3 31.01million m3 115.55million m3 85million m3

120million m3 13.22 million m3 50.5million m3

Annual volume flowing 
into the dam (average 

from1992 to 2012)

Dam water 
utilization capacity

Ratio of the flow into the
reservoir (annual inflow /

water utilization capacity)
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Kurihashi Upstream 
Catchment Area
8,588 km2

Time to Tone River reference 
point (Kurihashi) From upriver 
dam: 30 hrs.
From Watarase Reservoir: 6 hrs.

Watarase Reservoir has a large 
catchment area
 Can even accumulate water 
of the middle basins

Integrated operation enables linkage of the 
five Okutone dams to supply water by 
utilizing the geographical conditions of the 
Watarase reservoir as the most 
downstream dam near the reference point.

Time until Tone River Reference Point (Kurihashi) 
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Tone River

Kurihasi

6hrs

30hrs

18hrs

22hrs
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Present Time

Time lag until dam discharge 
reaches river (30 hours)

Actual Flow 
Volume

Estimated Flow 
Volume

Required River Flow Volume

Present Dam 
Discharge Flow 
Volume

a

a: Discharge flow volume is increased 
according to estimate

Actual River 
Flow Volume

Estimated Flow
Volume if Dam 
Discharge is 
not Performed

Estimated Flow 
Volume after
Dam Discharge

a:
Amount of 
deficiency if dam 
discharge is not 
performed
(Taking into 
consideration the 
travel time, the 
outflow discharge 
is estimated based 
on conditions 
approximately two 
days later.)

Flow Volume Estimation (At Kurihashi)

Maintain required 
river flow volume in 
anticipation of this 
point.

Travel time is considered and
discharge of water from dam is 
started.

The future flow volume at a reference point is estimated in order to 
determine, on a daily basis (using data from 08:00 and 14:00), if it is 
necessary to supply water from the dam in order to maintain the required 
flow volume.
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Upstream dams of the Tone River are used to control 
river flow volume by supplying water for about 200  
days a year so that rivers have the required volume.

Water 
Supply 
Period

Legend Jan. to March: Water 
Supplied
Due to the low level of rainfall 
from Jan. to March and 
snowfall in the mountains 
resulting in a reduced flow 
volume of rivers, water is 
supplied from the dams so 
that sufficient water is 
supplied for urban areas and 
for other uses.

April/May: 
Accumulation
Water from 
melting snow 
and rainfall of 
the rainy 
season is 
accumulated in 
April and May.

June to Sept.:
The amount of days in 
which water is supplied 
increases due to the 
increase of water used by 
urban areas and for 
irrigation from Jun. to Sep. 

Oct. to Dec.: 
Accumulation
Water is 
accumulated due to 
the reduced 
demand as there is 
no irrigation from 
Oct. to Dec. 

Dam Water Supply
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(x10,000m3) Poundage of Eight Tone River Upstream Dams Avg. Values (2009 to 2016)

Normal Full Water Capacity: 461.63 million m3

Summer Limited 

Capacity: 343.49 million 

2010

2011

2012

2013

2014

2015

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2016

Year 2010 2011 2012 2013 2014 2015 2016

Period(Days) 207 217 174 195 208 179 161

Amount of Days Water was Supplied



About 90% of all the water supplied to 
public water systems from rivers is 
developed by newly constructed dams 
etc., and this water supply is highly 
dependent on the dams and other 
water resource development facilities. 

The Tone River helps supply drinking 
water to approximately 30 million
people in the Tokyo area.

■ Percentage of water from public water supply systems 
dependent on dams
(breakdown of water rights of 110m3/s from the Tone
River for the use of the public water supply )
(August 2001 survey by the Ministry of Land, Infrastructure, 
Transport and Tourism)

Water conditions on the Tone River

Water newly obtained by dams etc. 
90% 

(including projects now in progress)

■ Number of people supplied with water by public water 
supply systems dependent on the Tone River System. (Based 
on water supply system statistics for 2009)
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1.98 m illion

1.54 m illion

1.67 m illion

5.54 m illion
12.43 m illion

7.08 m illion

1 m illion
peop le

100,000
peop le

Areas supp lied  by water
from  the Tone River

Tone River

Tone River

Gunm a Prefecture

Toch ig i Prefecture

Ibaraki Prefecture

Chiba Prefecture

Tokyo

Saitam a Prefecture

1.49 million

1.64 million

5.78 million
12.64 million

7.13 million

1.87 million Amount of water originally 10%
supplied by the Tone River



Water for industrial use
約60m3/s(6.4%)

City Water
約117m3/s(12.6%)

Agriculture Water
約754m3/s(80.9%)

other
約1m3/s(0.1%)

Maximum water intake from the Tone River according to use
Supply Water rights of 932m3/s from Tone River

  ※Water power station 2,674m3/s
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■ Facility layout drawing of the Tone River
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In the Tone River Basin, water shortages 
occur once every two to three years. 

Frequent water shortages Periods of water intake restrictions during 
water shortages often last for more than 
one month, with severe tangible and 
intangible negative impacts on social life 
and economic activities. 

■ Water shortages in the Tone River during the 
past 40 years ■ Days of restrictions on water intake 

from the Tone River
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Year
Period of
restricted
water use

Days
Max. water intake

restriction rate

(%)

1972 6/6－7/15 40 15

1973 8/16－9/6 22 20

1978 8/10－10/6 58 20

1979 7/9－8/18 41 10

1980 7/5－8/13 40 10

1982 7/20－8/10 22 10

1987 6/16－8/25 71 30

1990 7/23－9/5 45 20

1994 7/22－9/19 60 30

1/12－3/27 76 10

8/16－9/25 41 30

1997 2/1－3/25 53 10

2001 8/10－8/27 18 10

2012 9/11－10/3 23 10

2013 7/24－9/18 57 10

2016 6/16－9/2 79 10

Average － 47 －

Water shortage: A lack of rain lowers the quantity of water in rivers, and
 water intake is restricted.

The period of restricted water use includes periods when the restrictions
 were temporarily relaxed.
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Average flow volume

7.4 billion m3

Annual total volume of water discharged at Kurihashi

Years when water 
intake was estricted.

(Year)

・Annual total volume of water discharged at 

Tone River whole: 7.4 billion m3

Precipitation of the Tone River Basin
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・Range of fluctuation: 

4.0～11.0 billion m3
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Poundage of Eight Tone River Upstream Dams
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2013 (Water Shortage Year) 2015 2016 (Water Shortage Year)
2017 Avg. Values (1992 to 2014)

Periods with a thick line indicated periods in
which water intake was limited.

Normal Full Water Capacity: 461.63 million m3

Summer Limited 
Capacity: 343.49 

million m3


