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Objectives 
Achieving fair and efficient 

allocation of freshwater resources ; 

Exploring the possibility and 

highlighting the necessity of water 

rights trading in water-rich regions; 

Quantifying the incremental 

economic benefits generated by 

water resource allocation at 

different levels of cooperation; 

Promoting the intensive and 

economical utilization of water 

resources in water-rich regions; 

Enriching the application of 

various interdisciplinary and 

theoretical technologies in the field 

of water resource allocation. 

Conclusions 
Four cooperative game-based benefit compensation 

solutions all can ensure that the water usage benefits of six 

regions raise compared with those of their unilateral actions; 

Shapley solution is identified as the most long-term stable 

since it allows the most equitable distribution of internal 

power among agents; 

The proposed allocation framework not only contributes to 

facilitate water conflict resolution among regions, but also 

has the potential to improve the economic efficiency of water 

usage by conducting water rights transfer. 

Methods 
An integrated allocation framework is proposed to implement 

fair and efficient freshwater allocation; 

Bankruptcy theoretical rules are examined to divide the total 

water permits; 

Priority index method is adopted to identify the most 

appropriate and fair allocation solution; 

Hydro-economic optimization models are established to 

obtain the economic benefits of all possible coalitions by 

redistributing the initial water rights; 

Cooperative game approaches are employed to perform 

economic benefit compensations among the involved agents; 

Sustainability of cooperation regarding various benefit 

compensation solutions are investigated using the Shapley-

Shubik power index.  

Results 
Proportional is the fairest rule to divide the total water permits in 

Xianning City, while it is not the most economically efficient;  

Compared with unilateral actions taken by six regions according 

to the Proportional rule, the fully cooperative strategy can 

generate an incremental benefit of 2.77 billion Chinese yuan;  

As the level of cooperation deepens, the incremental benefit 

generated by the coalition increases; 

 To materialize most efficient use of water resources, Xian’an, 

Tongcheng and Chongyang should transfer water volume of 

83.98, 66.20 and 105.76 million cubic meters, respectively, to 

other three regions, and simultaneously their obtained 

corresponding economic compensation should not be less than 

2.01, 1.28 and 2.17 billion Chinese yuan. 


