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Abstract

Urban villages are characterized by high building density, high population mobility, and inadequate
fire protection infrastructure, resulting in a severe fire evacuation safety situation. Conducting sci-
entific and accurate safety evaluations is the prerequisite for implementing effective risk manage-
ment and control. Aiming at the shortcomings of traditional evaluation methods in weight distribu-
tion and information uncertainty processing, this study introduces the integrated “combined
weighting-cloud model” method and conducts an empirical analysis on a typical urban village in
Shenzhen City. First, based on the accident causation theory, an evaluation system containing 18
indicators across four dimensions, namely “human factors”, “status of evacuation facilities”, “emer-
gency management capability”, and “site environment safety”, was constructed. Second, the Analytic
Hierarchy Process (AHP) and Coefficient of Variation Method were used to obtain subjective and
objective weights, respectively, and the comprehensive weights were calculated through the least
squares optimization model. Finally, the cloud model was adopted to address the fuzziness and ran-
domness in expert evaluation, so as to generate the comprehensive evaluation cloud. The empirical
results show that the expected value (Ex) of the comprehensive cloud for fire evacuation safety of
the urban village is 63.2, corresponding to a safety rating of “Average”. Among the dimensions, “sta-
tus of evacuation facilities” and “site environment safety” are the key risk weaknesses, with high
weights but low scores; in particular, the problems of “electric bicycle charging management” and
“evacuation passage conditions” are prominent. Based on the quantitative evaluation results, this
study puts forward targeted governance countermeasures from three aspects: engineering renova-
tion, management enhancement, and safety awareness improvement, which provide a decision-
making basis for the precise fire safety governance of similar areas.
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Figure 1. Flowchart of combined weighting-cloud model
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Figure 4. Criterion layer cloud chart
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