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Analysis on the Inducing Mechanism of Disaster Evolution for the
Urban Gas Pipeline Accidents Based on Rough Set Theory

Chen Changkun', Li Jian', Sun Yunfeng' and Zhu Wei’

(1. Disaster Prevention Science and Safety Technology Institute, Central South University,
Changsha 410075, China; 2. Beijing Research Cenier of Urban Systems Engineering , Beijing 100089, China)

Abstract: The evolution network for urban gas pipeline accidents is established by analyzing a large number
of accident cases and using rough set theory. Then inducing factors of different types of disasters in the network are
sort out, based on which, the inducing factors are graded. The graded inducing factors are regarded as condition
attributes, while whether the different types of disasters occurred are treated as decision attributes. The information
tables are built on the basis of the condition attributes and decision attributes. The upper approximation set, lower
approximation set and positive region are obtained by calculating and analyzing the information tables, based on
which reduced condition attributes are achieved. Also, the rules of crisis events are extracted based on rough sets
theory, so does the prediction and analysis of crisis events. Traffic blocking and jams are selected as two examples
to describe the mentioned method. The probabilities of the above crisis events in different conditions of traffic jams
in the network are presented.

Key words: rough set; accidents of gas pipeline; causative mechanism; information extraction; prediction

and analysis



