Highlights
1. For the limitation of vague set and fuzzy set in the wide application, a transformation model is proposed
2. The proposed model is proved, derived and verified, its physical and geometric meaning is clarified, and its validity is verified
3. The application of the proposed model is described and the validity is verified by the case study of flood control safety evaluation of Jinan City 
4. This study provides an effective approach to improve the ability dealing with uncertain information, address the limitations of fuzzy sets and vague sets, and advance its application in the future system management.
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