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Navigation Risk Assessment of the Northeast Passage Based on

Entropy Variable Weight Fuzzy Comprehensive Evaluation
WANG Heng
( Navigation College of Jimei University, Xiamen 361021, China)

Abstract: For the problems of imprecise risk classification and fixed constant weight evaluation not reflec-
ting the changing risks, the entropy variable weight fuzzy comprehensive evaluation model is proposed to evalu-
ate the changing navigational risks in the the Northeast Passage. Based on existing literature and navigation
practices, 11 indicators such as wind, temperature, visibility and sea ice are selected to establish the navigation
risk assessment indicator system for the Northeast Passage. The factor set and evaluation set for navigation risk
assessment are determined, and an entropy variable weight fuzzy comprehensive evaluation model is construc-
ted. Starting from single factor fuzzy evaluation, a fuzzy comprehensive evaluation matrix and entropy weight
vector are obtained. Considering the correlation between the risk index weight and the risk occurrence probabil-
ity and hazard consequence, the risk state variable weight coefficient vector and entropy variable weight vector
are established, and then fuzzy comprehensive evaluation is carried out. Finally, an empirical analysis is con-
ducted through the example. The results show that the model has better adaptability and accuracy than the con-
stant weight model, and can be used as an effective model for ship’s navigation risk assessment.

Keywords: the Northeast Passage; navigation risk assessment; evaluation indicator system; entropy variable

weight; fuzzy comprehensive evaluation
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Tab.1 Navigation risk assessment indicators and their meanings in the Arctic Northeast Passage
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Tab.2 Single factor fuzzy evaluation results of each indicator
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