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Abstract

In consideration of the complicated hierarchy, fuzziness and diversity of indexes in the comprehensive
benefit assessment of city water resources development and utilization measures, combined with the
method of dualistic factor contrast for indexes weight, an assessment model which covers the benefits of
technical economy, ecological environment and social economy considering both quantitative and qua-
litative indexes is developed. Taking Tianjin city as an example, the model is applied to assess the com-
prehensive benefit of sewage water reuse, seawater desalination and the South-to-North Water Transfer
Project. It is found that the optimal measure is sewage water reuse, followed by the South-to-North Wa-
ter Transfer Project and seawater desalination, and the result is consistent with the analytic hierarchy
process, explaining that the fuzzy optimization method is applicable to water resources development
and utilization measures of comprehensive benefit assessment. Different from analytic hierarchy
process, multilayer fuzzy optimization method can not only evaluate the merits of each scheme, but also
select the preferable one.
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Table 1. Comprehensive benefit evaluation system and index data of water resources utilization measures
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Table 2. The relative optimal membership degree vector of 5 levels of technology and economy in 3 levels
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Table 3. Second layer 3 measures on the 5 levels of relative membership degree vector
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