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• 1 Concepts of ecological flow



• “Ecological flows describe the quantity, timing, and quality of  freshwater 
flows and levels necessary to sustain aquatic ecosystems which, in turn, 
support human cultures, economies, sustainable livelihoods, and well-
being.”  



According to the variation characteristics of  natural runoff  and the response 
characteristics of  ecosystem, it can be divided into minimum ecological flow, 
maximum ecological flow and suitable ecological flow.

Minimum ecological flow: The minimum flow process allowed to meet the 
stability and health conditions of  river ecosystems.



• Maximum ecological flow : The maximum flow process allowed by rivers 
to meet the stability and health conditions of  river ecosystems.



Suitable ecological flow : The most suitable runoff process for 
ecosystem stability and species diversity conservation.  



• The ecological flow of hydropower projects refers to the lowest flow 
that must be guaranteed in construction and operation in order to meet the 
ecological water demand of  regional rivers.

• Protecting the ecological runoff  process and its changing characteristics of  
rivers is the most important measure to protect the health of  rivers and the 
stability of  river ecosystems.



2 Method of determining ecological flow

• The specific methods are as follows:
• (1) Hydrology method: This method is based on simple hydrological 

indicators to set River flow, such as the percentage of  average flow or the 
guarantee rate on natural flow frequency curve.

• (2) Hydraulics method :Hydraulic method is to determine the flow 
required by a river according to its hydraulic parameters (such as width, depth, 
velocity and wet circumference, etc.).



• (3) Hydrobiological analysis method: Hydrological-biological analysis is 
to establish the relationship between flow and biomass and population change, 
and to determine the acceptable ecological flow of  rivers.

• (4) Habitat simulation method: Habitat simulation is to determine river 
flow according to the hydraulic conditions required by the indicator species. 
The purpose is to provide an appropriate physical habitat for aquatic 
organisms.



3 Zhejiang ecological flow standard

•



• After a large number of   investigation In Yongjia Nanxi River, Lishui Zhou 
Gong Yuan, Tonglu water diversion River and so on. Xianju downstream 
reservoir and Lishui Yiyi hydropower station were selected to carry out field 
experimental research on living ecological flow.

• Zhejiang ecological flow standard : The general river course should not 
be lower than the average monthly volume of  the most dry month in ten years 
as the standard.

•



4  Ecological Guarantee Measures for Small 
Hydropower Stations
• (1) Diversion tunnel diversion works 
for initial storage period.

• During the initial impoundment period 
of  the reservoir, the ecological flow 
measures not only need to be set up 
according to the engineering 
characteristics and construction 
organization design, but also need to 
consider the feasibility and economy of  
the flow measures.



• (2) power generation and flow using basic power

• Base-load generation is the basic 
task assigned to the project by the 
regional power grid, and its 
installed capacity is determined by 
the allocation index. 



• (3) set up small ecological unit independently.
• This method is similar to the flow of  base-charge power generation, but 

different from that, the installed capacity is determined by the flow volume 
alone. 



• (4) buried pipes or the use of flow structures.
• In fact, embedding flow pipe should be based on the type of  dam, 

neither earth dam nor rockfill dam can directly bury pipe in dam, 
because the settlement of  soil or rockfill body will lead to hollowing out 
of  ecological flow pipe and leakage of  dam. 
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