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gree of the maximum flood process encounter for 7 days and 15 days, and the interval length of annual maximum
flood peak by set pair situation ordering method based on improved four-element connection number. The results
showed that the flood encounter severity of the Yangtze River and Jialing River were high, the flood encounter se-
verity of the Yangtze River and Wujiang River were ordinary, while the flood encounter severity of Jialing River and
Wujiang River were mild. Set pair situation ordering of flood encounter can quantitatively evaluate flood encounter
severity from the perspective of the same situation, the equilibrium situation and the inverse situation, clearly and
comprehensively demonstrate the magnitude, overlap degree and interval time of flood peak and flood volume on the
impact of flood encounter in the main stream and tributaries, quantify the severity of flood encounter into different
levels, and provide decision basis for flood disaster reduction and scientific operation of river basin.

Key words: flood encounter; hydrological statistics; four-element connection number; set pair situation; the
upper Yangtze River
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Risk Assessment of Coupling Coordination of Long-distance Pipelines
in Collapsible Loess Region

GAO Yigiong , LUO Zhengshan , BI Aorui and ZHANG Xinsheng
(School of Management, Xi’ an University of Architecture & Technology, Xi’ an 710055, China)

Abstract. Collapsible loess is one of the major geological disasters that affect the safe operation of long-dis-
tance oil and gas pipelines. we take the Gansu section of Lanzhou-Chengdu-Chongqing long-distance oil and gas
pipeline as an example. Based on the coupling coordination principle, the risk assessment system is decomposed in-
to soil and pipe body subsystems. The entropy weight method is used to calculate the index weight. The results of
case analysis show that ; (1)the risk level and coupling degree of the pipeline in the study area are both medium
and high, and the risk coupling degree is consistent. Collapsible pipeline failure is more likely to be induced by
factors such as collapsible loess strength, seepage degree of water, pipeline stress, and overburden thickness. (2)
stress and buried depth in the pipe system respectively account for a large weight, and monitoring and maintenance
of relevant factors should be strengthened in this pipe section. This evaluation method can reasonably and accurate-
ly reflect the risk status of pipelines in collapsible loess area and has good engineering application value.

Key words: pipeline safety; geological disaster; collapsible loess; risk assessment; coupling and synergy theory



