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Figure 1 Adjacency and reachability matrices reflecting

the relationships between factors
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Figure 2 Influence relationships and hierarchical

structure of various factors
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Figure 3 Direct influence matrix between factors
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Table 1 Results of each influencing factor weight of

reservoir dam’s operation costs and benefits
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Table 2 Corrected weights of indicators for reservoir

dam’s operation costs and benefits
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Table 3 Calculation results of daily operation

and management costs
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Figure 4 Distribution of land inundated by dam breach floods
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Table 5 Calculation results of inundation losses
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Figure 5 Distribution of land inundated by dam breach floods
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Table 6 Calculation results of potential dam breach losses
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Table 7 The calculation results of average muti-year

flood control benefits
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Quantification Method of Operation Cost and Benefit of Reservoir Dam

Considering Potential Dam Breach
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Abstract; For the problems of gradual aging of reservoir dams and increasing risks and operation costs, a model to
quantify the comprehensive costs and benefits of reservoir dam operation considering potential dam breach losses was
constructed. Firstly, the impact of potential dam breach was considered comprehensively, the interaction relation-
ship between the cost and benefit influencing factors of reservoir dam operation according to the ISM theory was
clarified, and the quantitative indicators of the comprehensive cost and benefit of reservoir dam operation were de-
termined. Secondly, the degree of interaction between the factors was analyzed based on the DEMATEL method,
which clarified the relative importance between each cost and benefit indicator. Finally, the comprehensive cost and
benefit of reservoir dam operation with potential dam breach losses were calculated in combination with the techno-
economic theory. The model was applied to a reservoir in China. The comprehensive cost and benefit of the reser-
voir operation were calculated, and its economic benefits were analyzed. The results showed that the comprehensive
cost of operating this reservoir was 7 436 200 Yuan while considering of potential dam breach losses, the compre-
hensive benefit was 109 118 300 Yuan, and the benefit-cost ratio was 14. 67. The comprehensive benefit of opera-
tion was much larger than the comprehensive cost of operation, the revenue-generating capacity was good, and the
economic benefits were significant.

Keywords: reservoir dam; cost benefit; quantitative method; own risk; dam breach





