
Study on ecological flow accounting of high stress rivers
Yu Xiao, Zhuge Yisi, Li Guoqiang, Du Qiang, Tan Hongwu

China Institute of Water Resources and Hydropower Research, Beijing 100038, China

Objectives 

High-stress rivers are usually characterized by over-exploitation of 

water resources, high regulation of water engineering, high 

variability of river hydrological processes, and serious damage to 

water ecological integrity. The ecosystem structure and function of 

such rivers undergo a series of changes, leading to the degradation 

of the river water ecosystem. In the context of high stress, the 

hydrological process of rivers is difficult to guarantee. The issue of 

ensuring ecological flow has become a significant weakness in the 

protection and management of ecological environment in high 

stress rivers. 

The upstream drainage area of Yongding River (above Guanting

Reservoir) is 92.3% of the total basin area. It is the main runoff

and water use area, with high water resource development and utilization rate. This paper takes the restoration of the green 

corridor in upper Yongding River as the main objective to carry out the ecological flow accounting research.

Methods
 Through the investigation of terrestrial and aquatic ecosystems in upper Yongding River, the health status of the river 

ecosystem was assessed.

 The “4-components" ecological flow calculation method is constructed(Table 1~2), including the management division of 

ecological flow, the classification of ecological protection objectives, the stages of different water periods and level years, and 

the early warning classification of the implementation degree. This method was used to determine the threshold and 

composition of ecological flow at each typical section of upper Yongding River(Table 3).

Results
Through this study, a recommended ecological water quantity plan was obtained(Table 4), including the recommended 

ecological water volume of typical sections in upper Yongding River, of which the recommended values of Dongyulin, 

Cetian, Shixiali, Youyi, Xiangshuibao and No.8 Bridge are 75 million m³、 79 million m³、 133 million m³、 20 million m³、
89 million m³、 244 million m³. 

This study solved the problem that the previous ecological flow scheme was out of touch with reality, and fully considered 

the current water resource shortage and management situation. The research results can promote the coordinated 

development of economic society and water ecological environment protection in upper Yongding River.

 The overall coordination analysis model of ecological flow is built to balance 

the ecological recovery demand, social and economic affordability, and the 

range of ecological flow control in the basin. This model was used to analyze 

the accessibility of ecological flow in upper Yongding River.

 Based on the above analysis, the ecological flow standard scheme for upper 

Yongding River was formulated. This scheme considered the basic 

coordination of production water, domestic water and ecological water in 

upper Yongding River.

Figure 1 Schematic Diagram of Yongding River Basin


