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1. Outline of Project
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Presenter
Presentation Notes
This is Kanto plain, almost middle of Japan.

(click)

And here is service coverage of Tone Canal Project,  about 29,000ha of irrigation area.

The characteristic of this area is very close to the urban area.
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Presenter
Presentation Notes
This is the Tone and Ara River basin. Tone River has the largest catchment area in Japan of 16,840 km2 .

(click)

This is Tone Diversion Wier, 154km upstream from estuary , about middle position in length of Tone river.

The upper side of Tone River,there are many dam.

Water resources for domestic, industrial are supplied by these facilities.

The benefit area of domestic water is this Area, about 10 million people.

And The benefit area of Industrial water is this Area, about 370 company.

And this is the canal for irrigation. Irrigation water is supplied through these Canal to this Area about 29,000ha.

 


Outline of the Tone Canal Project

e Tone Canal Project was carried out during 1963 to
1968.

* Intake water quantity from Tone river was max
138m3/s ( 134m3/s, nowadays)




3 Purpose of the Project

To supply Municipal Water for Tokyo metropolitan,
Saitama and Gunma prefecture, developed by dams in
upper site of Tone River and Ara River.

To supply Irrigation Water stable for 29,000ha paddy
field in Tone River middle reach.

To supply Purging Water for Sumida River.


Presenter
Presentation Notes
This project has Three main Purpose.��One is ・・・
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Presenter
Presentation Notes
The first purpose is to supply Municipal water for Tokyo and Saitama area.�

We intake water at Tone Diversion Weir and convey these water by Musashi Canal.

 And these water is poured to Ara River. Flowing 30km downstream of Ara River,  we intake water from Akigase Diversion Weir.

Thus  we provide domestic and industrial water to Tokyo Metropolitan and Saitama Prefecture.


()



Presenter
Presentation Notes
This picture shows serious drought  on Tokyo occurred in 1964.�Then,  drinking water was delivered by water tank car or National Defense Forces.��Later, this drought was called “ Tokyo Desert” or “Olympic Drought” 


Population growth and Water supply capacity in Tokyo

(10° m®/day) (10* people)
9,000 1,300
8,000 |

1 1,100
7000 I Populatin
in water supply area 1 900
6,000 |

=

o 5000 | / |7 s

£ / s

© 4,000 p— 1 900 a

o / Muximun Water J/ / no_

]

g 3.000 supply per day
1 300
2,000 |
/J 4
[ 1968 4 100
1,000 r Capacity of Tone Canal System
water resources Completed
0 -100

1949 1959 1969 1978



Presenter
Presentation Notes
This graph shows a relationship between the population growth and water supply capacity in Tokyo. 

After WWⅡ,the population in Tokyo had grown rapidly ,But capacity of water supply had not grown so much .

In 1950' , it had often occurred serious water shortage drought in Tokyo metropolitan.

So, we constructed many facilities by Tone Canal Project. As a result, a big water shortage drought  is scarcely happened .
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Presenter
Presentation Notes
The second Purpose is to supply water for irrigation of  29,000ha paddy field in Tone River middle reach.

By the projects, we united the 8 intake points for irrigation.
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Presenter
Presentation Notes
There were 8 intakes around here that were built about 400 years ago. But in 1950' , the riverbed of Tone River had sunk down , they  become difficult  to intake irrigation water. 

So , we constructed Tone Diversion Weir and unified intakes and  Canal to link with old 8 intakes.

After the projects , stable intake has be guaranteed in this Area.
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Presenter
Presentation Notes
The third goal is to supply water for purification of Sumida River.

Sumida River run through central of Tokyo.

But it was very dirty river in 1950's because of drainage from factries and homes．

So,when Tone River has sueplus water, we intake these water and convey to Shingashi River by using Musashi Canal , Ara River , Akigase Diversion Weir and Asaka Canal .And Down striem of Shingashi River is Sumida River. 
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Presenter
Presentation Notes
This graph shows the volume of water intake from Tone Diversion Weir. We annually intake almost 2 billion.��The total natural flow of Tone River is about 5 to 6 billion m3. So, about one-third of Tone River flow is taken by us. About one-third of Tone River flow is taken by us.
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Presenter
Presentation Notes
This ratio of water intake from Tone Diversion Weir. �The maximum intake volume is almost 134 m3/s.�And almost 54% of intake water is for agriculture,  31% for domestic, 15 for purging water.


2. Activities
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Presenter
Presentation Notes
平成１８年度の取水実績です。

青い線が水利権量を表します。

赤い線が実際に利根大堰から取水した埼玉用水路の取水量です。

棒グラフはその日に降った降雨量を表します。



雨が降った際には取水量を減じていることがこのグラフからも読み取れます。


Supplying water for users properly,safely,stability
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Presenter
Presentation Notes
Our maitenance work is checking and repairing our facilities or ptrolling and operating our facilities.


-

Maintenance on preventing disa

Facility Patroling at flood time

Oil -fence setting for Water quality
accident Flood-time Operation (Full gates open)



Presenter
Presentation Notes
When the flood has come , or the big earthquake has occurred , we go to the office and correspond to these occurrence . When the flood come , we patrol our canal and operate the gate of diversion  and excange the information or water conditions with administrater of the river and water users . Or ,the water quallity accident has occured , we correspond to this by placing the oil-fence at intake . 


3. Facilities
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Presenter
Presentation Notes
Water volume is performed considering water rights flux as a maximum.In the picture, ”Q=“ are water rights(maximum quantity). As for water for agricultural use,water rights is set up to each waterway.
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To Intake water stably, we maintain upstream
water level stably by using Regulating gates.



Presenter
Presentation Notes
 Purpose of facilities is ensuring of water level for stable intake. 

 We control of opening and closing of 12 gates.  

  2 gates are Sediment flushing gate.     

      We use them to flush earth and sand front of water intake facility.

  4 gates are Regulating gate.

      We use them usually to maintain water level.

  6 gates are Flood gate.

      We use them when flood occur. 

 Sediment flushing gate and Regulating gate are double gate.  


Quka Sluiceway crossing
of the Levee

[ B

We intake expected water stably by using the sluice gates.


Presenter
Presentation Notes
 These are Sluiceway and Settling basin. 

 Sluiceway’s length is 51m and has 3 main floodgates on the riverside and 3 sub-flood gates inside the leeve.

 Sub-flood gates of Sluiceway are automatic control to regulate water level of settling basin.

Settling basin remove grain of sand over 0.25mm to fall down to bottom of the basin.


Settling basin

e ———

The very wide Settling basin plays a very important role
to maintain water level stable to divide water properly.


Presenter
Presentation Notes
Settling basin is wide and deep (100m×4.5m).

Flow velocity is designed less than 0.4m/s.




Musashi Canal for City Water

Musashi canal convey city water to metropolitan area.


Presenter
Presentation Notes
This is Musashi canal for city water.It is operated by required amount of users(Tokyo and Saitama Pref.) and water rights are as maximum of water volume.


Oura
Pumping Station

Qmax=5.11m3/s
pump @ 900mm X 2

Pumping Station

Qmax=1.91m3/s
pump @ 700mm X 2


Presenter
Presentation Notes
 Some pumping station are installed irrigation canal ,and water is pumped up by driving a storage pump by the electric motor.


Irrigation Water (Oura Canal)

S e — =

S
’ B &= — —
o i
i "

1 y

" ' H
- [ ]
L i %
1 - ]
] i ¥

We convey irrigation water and divert
by natural water flow. So, we have check gates
to maintain water level proper for diversion.


Presenter
Presentation Notes
 This is Oura canal.It’s length is 16.6km and water rights quantity is 5.111m3/s.Three Land improvement district represent farmer use water for each paddy fields. Water quantity is set up the amount of applications for every area,reports it to an adjustment organization(Secretariat of agricultural council on intake unification of Tone river) by telephone, and is adjusted there. Based on it, flow volume is decided to how much take water on diversion works. 

　In middle of this picture ,it is a check gate.Water level is maintained to divert water to branch canal.


Facilities of Irrigation Canal

Diversion works and
Branch canal.

Small diversion works


Presenter
Presentation Notes
 There is many small intake for branch canal in each waterway.

 Water level is stable by check gate,it is possible to adjust opening and closing gate. It is connecting with the small waterway and distribute water to each paddy field from there.      Land improvement district (farmers) control these gates. 


Operation room

Graphic panel in the control room helps the operator
to monitor the intake condition and the water

distribution of the canals.
We can tell-control each gate of main points of facility.



Information processing equipment

The computer system captures, stores, processes and
displays a large amount of data, such as water levels,
gate status, and flow volume, which are gathered at
and transmitted from observation points.


Presenter
Presentation Notes
 It explains management system of Tone Canal Control Center.

 In each canal install we have some pumping station ,regulating gate,water gauge,open indicator and each equipment is performing remote monitoring and control in operation room.

 Graphic panel , monitor , operation table are used to monitor  the water distribution and to provide stable water. 




Radio system send and gather data
to the relative bodies and from
Radio steel tower each observation points.



Presenter
Presentation Notes
 The various information on situation of river upstream and Tone canal are exchanged with the external organization using radio equipment. 

 It is used by each for use the signal radio and multiplex radio.






Presenter
Presentation Notes
  Outdoor type observation equipment is installed in the place which observes only water level and flux. Data is exchanged by the optical cable or radio between control center.


Gate of Canal

Gate control,
water level-flo
observatory


Presenter
Presentation Notes
 The electric gate is installed in the middle of waterway, and remote control can be performed from operation room of control center.

 Moreover the observatory is installed in the place which performs gate control and observe water level and flux.




4. Activities for environment
and ecology

( Improvement fishways of Barrage)
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Presenter
Presentation Notes
The fishways of ToneCanal Project are for



1) reducing effect to commercial fishing down to acceptable level 



2) minimizing effect to biological balance of the river



But one of the fishery s from 1995 to 1998, fishways  and  were reconstructed 
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Presenter
Presentation Notes
This picture shows the fishways before construction.

(click)

After the reconstruction, we made the pools like stairs by small weirs called “ice-habor”.

Fish for upstream jump or swim over  small weirs into upper pools, and take a short rest. Then repeat it until they reach weir basin. 

Moreover, we made the side-canal to notice the entrance of fishways. 




Main Target Fish

AyU ... a migratory species indigenous Japan

female
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Presentation Notes
Ayu

Ayu is migratory species. It is very important fish in terms of inland fishery .



Salmon

salmon is also migratory fishes. 

They are born in River upstream, then go down the river and live in the sea, tripping to the Siberia Ocean. 

And about 3 or 4 years later, they return and swim up the river to lay eggs.
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Presenter
Presentation Notes
This is a graph of the number of salmons come up to here . Salmon is so called that they must come back to the river which  they were born .We started to research about salmons from 1981 . During  1995 to 1997 , we reconstructed the fish way . After that the number of salmons increased . Then 3,200 salmons went last year . 


Tone Diversion Weir

Water level-flow
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Intake crest Suka Sl.uceWay

Weir crest length:691.7m Intake crest length:124.8m No.of sluiceways:3main,3sub
No.of gates:12 _ Max.water intake: Sub-flood gates of Sluiceway
To intake water stably,we maintain . 134.064m3/s are automatic control to
upstream water level stably by using (Municipal Water, Irrigation regulate water level of

@ulatmg gates. / \Water,Purging Water) / Qettling basin.




Settli ng basin Musashi-Canal

The Musashi Canal is

- approximately 14.5km in | | 8%-3km length. The Canal
Oura Canal SaitamaCanal st ad Created 1o supplies agricultural water
Oura Canal is about Saitama Canal is about divert water from'the to a 15,400 _hectare of land
16.6km length and 17km'length and we TN iversian- Wik Ty and domestic water to
supplies agricultural water divide water to Kasai the Ara River. Saitama and Tokyo.
to a2,000 hectare of land.. | Canal onthe way.

Minumadai Canal
MInumadai Canal is about

Extending from the left bank
(Gunmasside)-of the Tone

River, this canal prevides” ",
water from the Diversion :
Weir.

/ Settling basin

Entire length 245m,effective length
127m,100m wide,water 4.5m deep,settling
1m deep,average flow rate 0.4m/s

The very wide Settling basin plays a very
Important role to maintain water level

- Main diwersion gaD
Water for the Minumadai
Canal,Saitama Canal and
Musashi Canal is taken in
through the intake gate and

{ble to divide water properly. /

passed through the settling

%sin to the main diversion gy

Radio steel tower

The various information on

situation of river upstream and

Tone canal are exchanged with

the external organization using
> radio equipment.

 Gyoda Canal

Intake Gate

Gyoda Canal is diverted
directly from the settling
basin.
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