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Game study of Lancang River Basin’s power generation benefit

and downstream ecological water—outbound water in the dry years

CAI Fangyuan' ', HE Yanhu’, CHEN Xiaohong'

(1. Center for Water Resources and Environment, Sun Yat—sen University, Guangzhou 510275, China:
2. Institute of environmental and Ecological Engineering, Guangdong University of Technology, Guangzhou 510006, China:
3. School of Geography and Planning, Sun Yat—sen University, Guangzhou 510275, China )

Abstract: Aiming at the mutual-feed competition between the comprehensive utilization of water resources
in river basins, the Jinghong hydropower station on the main stream of the Lancang River is taken as the
research object in this paper, and based on the game theory, a complete information static game model is
developed between the hydropower generation efficiency and the downstream ecological-outbound water. The
model, coupled with a payment function maximization method, is used to explore the competitive game rela-
tionship between the benefits of power generation of hydropower station and ecological water demand-out-
flow in the downstream river under the constraints of the total amount of water in a typical dry year. The
game equilibrium solution shows that when the minimum ecological water flow in the downstream channel is
selected to participate in the game (21% of natural runoff), the power generation benefit of Jinghong Hy-
dropower Station (80% of the mean annual energy production) and the outflow guarantee rate of Lancang
River (93.7%) reached the highest in this dry year, and the total benefit was the largest. In addition, the
study also found that, the guarantee rates of the daily flow rate of the river below Jinghong greater than
504 m’/s (lower limit of outbound flow) and 800 m’/s (submarine limit required for shipping) are 78.4%
and 40.3% under conventional dispatch during the dry season. While they increased to 93.7% and 48.8%
under the game equilibrium scheduling scheme. The research has a reference for optimizing the regulation
and storage of watershed reservoirs for coordinated power generation and comprehensive benefits of water
use in downstream rivers.

Keywords: game; Nash equilibrium; power generation benefits; ecological water demand; outbound flow;

Lancang River
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