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1.Introduction 

 Cascade reservoirs will block the natural hydraulic 

connection of the river when giving full play to the 

benefits of power generation, flood control, water  

    supply, shipping and so on. 

 

 Water resources are the natural resources most 

closely related to human life and production. 

 Hydropower resources are clean and pollution-

free renewable energy. 

 

Uses of water resources (Hydropower stations and reservoirs ）

Downstream of the hydrological situation changes result 
in ecological problems (Drought and fish back block) 

 

  Multi-
objective 
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1.Introduction 

Hydrological regimes 

The construction of 
reservoirs 

Ecological problems 

The river become flat 

Reservoirs impound water in flood season 

and replenish water in dry season. 

Indicators of 
hydrological variability 

Ecosystem 
Stability 



2.Methodology 

 Indicators of Hydrological Alteration(IHA)  

 Parameter selection 
 

The information entropy Theory 
 

Pearson correlation coefficient 
 

Principal component analysis (PCA) 
 

  Hydrological change rate（Ecological goals）



3.Results and Discussion 

 Analysis of IHA system selected parameters 

Before eight  
87.91%  



3.Results and Discussion 

 Results of Multi-objective Optimal Operation Cascade Reservoirs 

The wet year 
The normal year 

The dry year 



4. Conclusions 

 Increase some index system of the traditional IHA can reflect the index of the difference of runoff 

season for quantitative hydrological change degree of ecological goals. 

 IHA can better help us to realize the multi-objective optimization scheduling, and produce a variety of 

benefits.  
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