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Research advances and applications in water science of variable fuzzy set theory//WANG Wenchuan', XU
Dongmei'* | CHEN Shouyu®, QIU Lin' (1. Faculty of Water Conservancy Engineering, North China University of Water
Resources and Electric Power, Zhengzhou 450011, China; 2. Faculty of Infrastructure Engineering, Dalian University of
Technology, Dalian 116085, China)

Abstract: This paper includes an introduction of the philosophical foundation and engineering background of the variable
fuzzy set theory, and a general review of the theory’s relevant concepts, breakthroughs, and progress. Besides that, it is
mainly focused on the interpretation of research on the mathematical functions related to the three basic laws of the
materialist dialectics: unity of opposites, mutual change of quality and quantity, and negation of negation. Based on
variable fuzzy set theory, theories and models of variable fuzzy clustering, variable fuzzy pattern recognition, variable fuzzy
optimal selection, and variable fuzzy evaluation were established, with the result of a variable fuzzy set that can be applied
in practice. This paper also elaborates on these applications in water resources, water quality evaluation, reservoir operation
and flood control, disaster evaluation, runoff forecasting, and agricultural engineering.
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