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1. River restoration in Japan
- Historical context -Local management
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Going back or Creation ?Going back or Creation ?
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What we can manageWhat we can manage …
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Management categoriesManagement categories
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LAND Re-Meander Human-friendly 

(space for rivers)
Alien species

y
(Urban rivers)
Habitat creationAlien species

Landscape
Habitat creation 
(mitigation)

WATER Flow Regime 
Restoration

Normal Flow
Flushing FlowFlushing Flow



Re-meander Projectsj
LAND - RestorationKayanuma
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Countermeasures against Alien Species
LAND - Restoration
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Landscape Restorationp
LAND - Restoration

Tama river1947 1997
Braided channels
Large open sandbars
(best habitat for native species)

Simplified, straight channels
Vegetated floodplain
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Habitat Creation
LAND - Creation
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2 Flow allocation problems2. Flow allocation problems

• Irrigation <–> Irrigation
– since ancient times

• Hydropower <-> Fishery, Forestry
– since 1920s

• Urban use <-> Irrigation
– 1950s -1950s 

• Hydropower <-> Scenery, Local community
1960s– 1960s -



Conflicts on river flowConflicts on river flow
Kurobe Damu obe a

Highest Dam in Japan (186m)
Constructed in 1963 novel moviesConstructed in 1963  …novel, movies
Hydropower (72 m3/s, 545m)

Located in National Park

Hydropower generation (335MW) 10 or 15m3/s
(6/26-10/15

Agreement

Natural beauty  (downstream)

(6/26 10/15,
6:00-17:30)

Power lossNatural beauty  (downstream)
Tourism resource (flow release) 78 billion MWh



Conflicts on river flowConflicts on river flow
Sandan GorgeSa da Go ge

0.4 or 1.0 m3/s
(5/1 11/15

Agreement

(5/1-11/15,
morning to evening)

Tarudoko Dam (42m)
Constructed in 1957
Hydropower
(24MW, 7.0m3/s, 403m)



Conflicts on river flowConflicts on river flow
Oi RiverO e

Dams “River Desert” “Get back the water”

Hydropower
stations 1975 Request for flow releases (local gov.)

1977 0.5m3/s release from Shiogo dam
1988 3 0 3/ l1988 3.0m3/s release
1989 5.0m3/s release (3/20-12/5)

82 km  … Tunnel
160 km  … River



Conflicts on river flowConflicts on river flow
Tama Rivera a e

Hamura weir
(1653) 2.0 m3/s

1936

Municipal water

(5/20 - 9/20)

requests
(1982 86 89)

Water quality 2.0 m3/s

(1982,86,89)
1992

Water quality
Landscape (throughout a year)



3. Current rules and regulations on 
flow alteration

• “Normal Flow” concept• Normal Flow  concept
• Government notice 1988
• Estimation guideline
• Flushing flow experiments• Flushing flow experiments



“Normal Flow” conceptp
• River Law (1964, amended in 1997) says in its “Article 1”:

– The purpose of this Law is to contribute to land conservation and the p p
development of the country, and thereby maintain public security and 
promote public welfare, by administering rivers comprehensively to 
prevent occurrence of damage due to floods, high tides, etc.,  utilize 

rivers properly, maintain the normal functions of 
the river water by maintaining and conserving the fluvial 
environment.
(Article 1: Purposes)

• “Normal flow” should be secured before water allocation among 
other users, in all water resources projects. … in principle.

• But actually, it was neglected or underestimated because no one 
knew why it is needed what is the “normal functions of the riverknew why it is needed… what is the normal functions of the river 
water”?



Flow maintenance rule in 
hydropower stations

• Government notice in 1988
– Environmental flow release from hydropower stations
– Request in water right permission

• 0.1-0.3m3/s/100km2 (reference standard)

• Single value all over the country throughout a year• Single value all over the country, throughout a year 
(“minimum flow”)
– Must be improved (regional difference, flow fluctuation)p ( g , )



“Normal Flow” estimation guideline
(1992)

1. Water quality
– BOD estimation

2 S2. Scenery
– Water width, River width

3 Ecosystem3. Ecosystem
– Select key species (usually fish, typical species + local fish)
– Water depth & Velocity suitable for each life stage, each seasonWater depth & Velocity suitable for each life stage, each season

4. Navigation, Fishery, Saltwater intrusion, Estuary closing, 
Groundwater table, Protection of river management works made of 
woodswoods

5. Existing water rights



Flushing flow experimentsFlushing flow experiments

• Ministry of Land, Infrastructure, Transport 
and Tourism (1997-)( )

“Fl ibl d ti ” f d t• “Flexible dam operation” for downstream 
environmental restoration



Environmental Flow around the World

U.K.
Minimum flow for 

France, Germany
Natural landscape

water usage
Groundwater

River health

•Water quality

United States
Western part

Spain, Italy
Reservoir construction
Simple reference indices 
for consensus building

q y
•Estuary closing
•International treatments

Western part
Salmon and Trout

g

South Africa
National wildlife parks
Water supply for poor people
Decision making under limited

Australia
Large scale water transfer
Land use change
(S i) A id iDecision making under limited 

information
(Semi) Arid regions
Lowland large rivers

Regional situations (S i l diti )Regional situations (Social conditions)



4. Studies for future
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Studies for future

1) What is the impact?
Water use by

1) What is the impact?
Physical / Ecological
Identify / Index

human activities

Ri FlRiver Flow

Quantity Timing 2) Flow variationQuantity Timing

Unfavorable impacts

2) Flow variation
What does it mean?
Identify / Index

mitigate

Unfavorable impacts
on river environment

3) How can we evaluate it?

Environmental
Flow (EF)

mitigate Conceptual
Cost efficiency

o ( )



What is the impact?What is the impact?

Dry section

Natural section



Natural section

Dry sectiony

riffle pool

(Sato, 2007)(Sato, 2007)



Flow Variation
Disturbance Regime Curve Analysis
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EvaluationEvaluation

• Use Values (…resources, spaces)
– Environmental EconomicsEnvironmental Economics
– Limited but sophisticated

E i t V l (f li b h )• Existence Values   (feeling, be happy)
– Questionnaire ?
– Can we realize all the values correctly?

• Supporting Values (Ecosystem)• Supporting Values   (Ecosystem)
– Not predictable (especially in Monsoon Asia)
– Consensus building, discussion



Thank you !


