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Research on Urban Metro Network Recovery Strategy Based
on Resilience Curve

HUANG Ying'?, LIU Mengru', WEI Jinguo' and XIONG Wenwen'
(1. School of Civil Engineering, Xi’an University of Architecture & Technology, Xi’ an 710055, China;
2. National Experimental Teaching Center for Civil Engineering Virtual Simulation( XAUAT) ,
Xi’ an 710055, China)

Abstract: In order to improve the resilience of the urban metro network, the optimal recovery strategy of the
metro network under different failure scenarios is studied based on the complex network theory and the resilient city
theory. The Space L. method and Gephi software are used to model the metro network and the average efficiency of
the network is used to quantity resilience. The maximum resilience of the network is used as the objective function
to establish the recovery model of metro network and GA ( genetic algorithm) is adopted to identify optimal recovery
strategy. Finally, a numerical example is used to illustrate the procedure and the effectiveness of the proposed
method. The results of the study indicate that the connection between stations in the Xi’ an metro line network is
low and the intersection of the radioactive line and the central line is the vulnerable station of the metro network.
Moreover, the priority site to restore is related to its betweenness rather than degree. In addition, the network resil-
ience of different recovery strategies is obviously different under the different failure scenarios and the proposed
method can be used to identify the optimal recovery strategy.

Key words: urban transportation; complex network ; resilience city; genetic algorithm; recovery strategy
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Control of Pollutant Migration and Transformation
in Regional Water Environment after Flood Disaster

REN Bingnan'? and LU Haiqiang’
(1. Zhaimingguo Academiciau Workstation, Sanya University, Sanya 572000, China;
2. School of Health Industry Management, University of Sanya, Sanya 572000, China;

3. School of Chemistry and Bioengineering , Taiyuan University of Science and Technology ,
Taiyuan 300021, China)

Abstract: When a flood occurs, a large amount of flood water will carry sewage and various types of garbage,
resulting in increased pollutants in the water body and serious damage to the ecological environment. Based on this,
the control of pollutant migration and transformation in regional water environment after flood disaster is proposed.
First, to analyze the adsorption mechanism of pollutants, establish adsorption kinetic equations and isotherm mod-
els, determine the speed of pollutants in the removal of volatiles, and calculate the degree of volatile losses; sec-
ond, comprehensively explore through convection, molecular diffusion, radioactive decay, etc. The basic laws of
pollutant migration and transformation, obtaining migration and transformation equations, and constructing mathe-
matical models; taking Sanya as an example, using migration model to control scheme generation and combination,
scheme selection and optimization, determine the best control method, and use the Granger multiplier rule Calcu-
late the control rate of pollutants. The actual results show that the designed scheme combined with multi-objective
combination optimization makes the control scheme more in line with the actual situation, thereby minimizing the
pollution of the water body environment by flood disasters.

Key words: flood disaster; water environment pollution; migration and transformation; multi-objective com-
bination optimization; grange multiplier rule



