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Complex Network and Emergency Site Selection of Tianjin Rail Transit

WANG Baoshun"?, JIANG Hui'

(1. School of Engineering Sciences, University of Chinese Academy of Sciences, Beijing 100049;
2. Tianjin Rail Transit Operation Group Co., Ltd., Tianjin 300392)

Abstract: Tianjin has gradually formed a network operation mode of rail transit, but the emergency management of each line

is independent and poorly coordinated, resulting in low efficiency of emergency resource utilization and delayed emergency

response. A complex network model based on 11 Tianjin rail transit lines is established, statistical characteristics are analyzed,

and the vulnerability to station failure is examined. Based on the vulnerable sites to be protected, a site selection model for
emergency facility centers suitable for the networked operation of Tianjin rail transit is established, 26 emergency facility
centers are identified, and their coverage is clarified. The site selection results can be used to improve the emergency

efficiency of future network operations. The analysis process is also applicable to other rail transit networks.

Keywords: urban rail transit; networked operation; complex network; emergency facility centers; site selection
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Figure 1 Complex network of Tianjin rail transit displayed
by using Pajek software
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Table 1 Tianjin rail transit network characteristic statistics

B IEFG AR E:di

ELR- 24 251

LR 3 283

T EAL 2.255
RECENE < 0.049

B3 B E AR 0.08
FHBZEREA ARET) 13.28
HAA ARE) 41
FHRERMK 0.002

176 URBAN RAPID RAIL TRANSIT

RHPIEAZTE A W B AT W 5 Frose i
I BAEAOR, BEWTE I R AR B H B, 3 A
AR RO o A0 B S5 B AT AR O
PEI AT BT BEAE TR AT, R RR 2
YA R ARE, VAT AN B R R
0.661, FZCREAE 0.7 LIN, LW Zuli EEAE A E (AR
RFEPERAR, FRX P YU N B ARl R = 5+, T
AR ZEAE Mg P VAL 2 A TR A

KSR PIE AT 5 i Ko A

Figure 5 Betweenness distribution of Tianjin rail transit station
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Figure 6 Network efficiency values and the most connected
subgraphs under different attack modes
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Table 2 Important station under betweenness attack
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