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Study on the Multifactor Coupling Action Mechanism of Gas Pipeline
Disaster System in Karst Area

LI Qiaochu, CHEN Junhua
(School of Economics and Management, Southwest Petroleum University, Chengdu 610500, China)

Abstract: Based on the disaster system theory, from the systematic perspective of disaster pregnant environ-
ment, disaster factors, disaster bearing body and disaster condition, the system dynamics model is used to explore
the coupling relationships within and among subsystems of the gas pipeline disaster system in karst area. Consider-
ing the differential transmission path among multiple factors, the action mechanism and influence rules of multiple
factors coupling in the disaster evolution process are deeply analyzed. The results show that; The activity of disaster
pregnant environments is closely related to the unsafe state of personnel, pipelines, and the environment, as well as
management vulnerabilities ; the risk of disaster factors is affected by the combined effects of the probability, inten-
sity, scope, and duration of fire and explosion hazards; the vulnerability of disaster bearing body is affected by the
coupling of society, economy and nature disaster bearing body; the severity of the disaster includes three dimen-
sions ; the degree of casualties, the degree of economic losses, and the degree of environmental damage. The incu-
bation and evolution of gas pipeline disasters in karst areas is the result of the combined action of four subsystems.
The coupling between two or three subsystems represents different stages of disasters, while the coupling of four
subsystems describes the entire disaster process.

Keywords . karst area; gas pipeline; disaster system; multi factor coupling; action mechanism
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Assessment of Urban Vulnerability in Extreme Rainstorm Scenarios

CHENG Yaya, GAO Yugqin, LIU Yunping, XU Longsheng
(College of Water Conservancy and Hydropower Engineering , Hohai University, Nanjing 210098 , China)

Abstract: In recent years, the frequency of extreme rainstorms has been on the rise, and in the face of the
huge property losses and casualties brought by extreme rainstorms to cities, evaluating urban vulnerability and de-
termining the city’ s ability to cope with heavy rainfall is an important direction in vulnerability research. By elabo-
rating the connotation and characteristics of urban vulnerability, we analyze the main influencing indicators of urban
vulnerability under extreme rainstorm scenarios, construct an urban vulnerability assessment index system under ex-
treme rainstorm scenarios from three aspects; sensitivity, vulnerability and response capacity, and constructs a grey
correlation evaluation model based on AHP — entropy weight method by using AHP, entropy weight method and grey
correlation method, and finally takes Nanjing area in the Qinhuai River Basin as an example for case analysis. The
results showed that the urban vulnerability of Nanjing under extreme rainstorm conditions was medium to low.
Among the indicators related to extreme rainstorm conditions, the longest flood inundation duration and peak flood
storage capacity are the main factors affecting the urban vulnerability of Nanjing. The main obstacles to urban vul-
nerability in Nanjing are: per capita local fiscal expenditure, built — up area drainage pipe density, centralized ur-
ban sewage treatment rate, and per capita gross regional product.

Keywords: extreme rainstorm; urban vulnerability; AHP — entropy weight method ; grey relational degree; ob-
stacles
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