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Abstract

It is of great significance for the operation of urban rail transit network how to accurately and ef-
ficiently identify key nodes and analyze the network’s invulnerability under emergencies. Firstly,
the Space L method is used to construct the urban rail transit network, and the statistical charac-
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teristics of the network are quantitatively analyzed. Then, considering the connection relationship
between nodes, the proximity function is defined by the number of common neighbor nodes, and
the proximity is used as the distribution ratio to improve PageRank algorithm. The improved al-
gorithm is used to identify the key nodes of the network. Finally, a cascading failure model is es-
tablished to analyze the invulnerability of urban rail transit network under different attack modes.
The paper takes the Suzhou rail transit network as an example to make an empirical analysis. The
results show that regardless of whether there is a cascading failure, Suzhou rail transit network
shows strong resistance to random attacks and vulnerability to deliberate attacks. At the same
time, in the case of cascading failure, Suzhou rail transit network is more fragile.
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Table 1. Main characteristic index of urban rail transit network
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Figure 1. Distribution of degree and cumulative degree
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Figure 2. Fitting curve of cumulative degree distribution
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Table 3. Distribution of betweenness
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Table 4. Top 20 stations of Suzhou rail transit network in importance order

F 4. FNFERZIEMEHER T 20 ¥

75 % Bk PR H J& 3
1 TR 0.007231 4 0.1004
2 ST i 0.007226 4 0.0887
3 TR K Gk 0.007192 4 0.1304
4 B RH 0.007026 4 0.0566
5 o KIE 0.007018 4 0.2173
6 Fa vk 0.006870 4 0.0666
7 kIR Ak 0.006715 4 0.0861
8 B YEf 0.006675 4 0.1497
9 Wi 1L 0.006649 4 0.0854
10 G lb A 0.006532 4 0.0750
11 AEA X AT B AL R 0.006475 4 0.1787
12 I 0.006458 4 0.1561
13 Liies il 0.006365 4 0.0558
14 ANE 0.006328 4 0.1592
15 ISF P T8 i 0.006249 4 0.1668
16 i el % 0.006167 4 0.1262
17 B 0.006162 4 0.1258
18 PN 2 A [l 0.006152 4 0.1302
19 55 Bk 0.006137 4 0.1303
20 7N Il X oK ZE 0.006128 4 0.1200

2) HAHT I A B KT 0.05, Hrb, A 5 ANESERAEONT 0.15, L 25%; AMECKT 0.1
M 134y, 490 65%, 1t B eIk 53R Rl ) S B s il — RO e BB AR 2 1

3) HERAT-LRIEh R, A AN RALT 2 52, Ry CTREREE . TR KA A s, ek
JRNAL, B 2 SR M PSSR . 2 SRR, BRI 39 e, b, 12
MMgeli, 5152k, 3 SREZRALMEE. Ak, 3 TLM 8 TLMK “HEHL” , PWKRITHETE
RHAT

DOI: 10.12677/mos.2024.132164 1746 e RSE TR


https://doi.org/10.12677/mos.2024.132164

B, i

5.3. DT
5.3.1. B MTFMNIEER
1) RRZGRER KT s B AR s SO S AR B B B, A R
1 1
N
AT, dy RN RT AT IRIBRES, N OAIES YRR
2) e KIE T AT RNy T 45 TR 5 N 4 b e R T R T S T R B S W M g R s B B,

HEARN:
NI
G—N- (14)
K, N FRVIE L S, NI 4R 5 B OE @ T B A& S
5.3.2. BRI

K FH B AL B8t A0 B 3 Bk P 7 SR AL I 2% 8 3 T R SR (D VO o I B0k 2 iR e AL 32 B ) 26
T AT O, AR TIT U R X % ke N X 2% Rt AR B A O . AR R ES MR R B
Wi S 8421 o5 5 B A BB A, P38 T I A2 38 I 245 T 7 [ 4 88 52 R M 2% o S A 1 A
He, RIS A=, REHESE. ARBGEMEEE L. ERRy, 1838 a BN 1, B2
S BN 1.4,

E 3 AR 77 R NS BRSSPSR L, [R]— B 78 SR B 2R 2850 X IR g )
BRI TE 2%, KRB A EHPRBEDL, Mt sEag. o, EIRRBREg R, Bl
Bodiy BEAHSGE . MEEGE R EEELGE T, 2R ) 300 10, 22, 12 /M, %2
NVITAEET ZI ) 50%. TEHERRBIA S, NLEBGE 50 N1 R E, P4 RE NI 83.45%. FEEIHE . N4
Bl ME BT, 2B 5. 18, 3 AT &, MBRERIBZIN 0. B ANEB LHELRL,
BEALBC T P48 P sBe v e i, ik T P88 R B B2 R f B 7 2t B LR T 1

@ PRRATAMLE
e RSCFRER

2%

20 25 30 35 40 45 50

R R

Figure 3. Network efficiency values under different attack modes
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