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Environmental impacts of dams

• Direct habitat destruction in the inundated area

• Barriers to migration along rivers

• Downstream changes:

– Sediment transport  and deposition

– Water temperature regime

– Flow regime

– Connection between river and floodplain
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Flow-related ecological functions
Upper Yangtze Native Fish Reserve

Elongate Loach

Largemouth Bronze Gudgeon

Bighead carp

Black carp

Grass carp

Silver carp

Brass Gudgeon

Chinese Sucker

Dabry’s Sturgeon

Yangtze Paddlefish



Environmental flow “building blocks”
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Flow regimes that meet the recommendations 

Modified natural flow
• Steady summer hydropower
• Supports fish reproduction
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Flood control prevents fish reproduction



Hydropower Level Reduced

Mid summer: 
flood control

Normal Flow

Flood control reduces hydropower generation

Start at Max Hydropower Level

Early summer:
lower pool to make 
room for flood

End at Max Hydropower Level

Fall: raise pool to 
resume hydropower 
production Reduced Flow –

Less than Natural

Increased Flow – More than Natural
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Max hydropower level

Mid Summer Normal Flow – including possible 
floods 

Less flood control = more hydropower, more fish 

Max Hydropower Level

Early Summer Normal Flow

Max Hydropower
level

Fall
Normal Flow



More hydropower = more revenue
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Three Gorges

Jinsha Jiang
Cascade

1935 storm

highest avg
annl precip

Flood Risk Management?

1998 storm

1981 storm
Jialingjiang

1954 storm



Initial Deployment 
of Designated but 
Undeveloped FDA
HongHu East  5bcmUp-grade

Existing FDA’s 1.8 
bcm

Cover Costs of 
JingJiang FDA   
5bcm

Up-grade Jiangnan 
Luchengyuan FDA  
1bcm

Flood Risk Management in the Flood Plain



Hydropower Sustainability Fund

$

Habitat Protection --Watershed 
Restoration –No Dams in FW 

Protected Areas

Enhanced Flood Risk 
Management in 

Floodplain

Ecosystem management







飞钓



Yangtze River 
Freshwater Ecoregional Assessment





Hydropower Sustainable 
Development Fund

Hydropower 
Generation w/o 
flood storage
51 Gw

Early warning, evacuation, 
refuge and reoccupation
$108 m

Capital costs – infrastructure 
improvements  $1.3 b

Premiums for periodic costs --
Flood insurance  $40 m/yr

O&M  $45 m/yr

Freshwater Conservation 
Management  Area System

E-flows

Long-term 
ecological 
monitoring

Ecosystem Conservation
$200 m; $20 m/yr

Flood Risk Management

Bond Funding  $900m
For initial capitalization

Risk Coverage$1.5 b
- Catastrophe Bonds
- Flood Insurance



Guo Qiaoyu   郭乔羽博士
Yangtze River Project Manager
qguo@tnc.org

Some Lessons Learned

• Need to coordinate multiple stakeholders

• Major water managers must lead – Three Gorges 
Company and Yangtze Basin Commission

• Synergies of integrating water management functions:
– More energy

– More money

– More flood protection

– More healthy ecosystems
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