EREE I B HLP R R 4R Vol. 54 No. 1
2025 %1 H Journal of University of Electronic Science and Technology of China Jan. 2025

SRR ATHHE, 28, 5 RO IR BN~ A AR P 2% B AR E(D]. FEFRHRR 244K, 2025, 54(1): 39-51.
REN X H, YUAN N. Robustness of cascading failure of overload on aviation-high-speed rail interdependent network[J]. Journal of University of
Electronic Science and Technology of China, 2025, 54(1): 39-51.

Z R BRI R AT -SRI E

THE, & W

(P ERMTKY: K5 5F MR, REE 3003000

WBE: TH4RKEZMZEME B ZMIWEN—F BB M H X, BiINIGE GO DT, RETURZULEER, H
AFREY K, b FARTASH,. ARAREFTROFE, EEATRRENETRE -5 5A0K W & i H BT K 209 LA
A, MEBLEANABRETEA N ME -SHARNEHTEETRKERMMALF TSRS, FEENBET R UL WE
RABEHRBET PP EAKRE L p 1847, SAText M&EHMGH A, RLI: M-SR MEITERE TR fAgs
Fa R BAD O N %, EBLEMIRMLNE, MEREMPBEMGE AT R, EN—MHEFAFLEERARE T L5 B A
BT A8AT p o M- SiE, pAK, M. M ERMIRA LSk, NEETHRGAANT PR
pAE; ARE BB T AL EANR A% g3 4k kA, 8:00-10:00 AT B2 M 4L r & 560 E, 22:00-24:00 2 F 4%
AN BT, AR 48 A M I HRAR & RS A RIS ) 48R T AR B 5 4k R AR TR 3G .

KERA AR M, SHaM, BIRE R, BAEH, THIRE

FESYES: N949; U113 XHEAFRERE: A DOI: 10.12178/1001-0548.2023234

Robustness of cascading failure of overload on aviation-high-speed
rail interdependent network
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Abstract: Air and rail combined transport is a kind of joint transport mode of cooperation between air and rail
transports. Through the seamless transfer between airport and high-speed rail, the respective radiation circle of
aviation and high-speed rail network( referred to as air-rail network) is expanded. However, public health events
(epidemics, viruses, etc.) and natural disasters (floods, earthquakes, etc.) can all have an impact on the transportation
network. This paper takes the effective transfer time of passengers into account, and mainly studies the robustness of
overload cascade failure of the interdependent network of aviation-high-speed rail at different time periods. A linear
load capacity model is constructed to analyze the robustness of the air-rail dependent network under deliberate and
random attacks. Incorporating load capacity coefficient 8 and initial load coefficient «, the study introduces a new
metric, the central node load proportion p, to analyze the impact of @ on network robustness. The findings reveal that
the air-rail dependent network does not belong to either assortative or disassortative coupling networks. Under
deliberate attacks, network efficiency increases with (3, exhibiting a first-order phase transition and a critical load
capacity coefficient. The model parameter @ impacts network robustness through the metric p; the larger p is, the
more vulnerable the individual network becomes. The overall robustness of the dependent network, however, depends
on the larger p value between the two dependent nodes. From the results of random attacks on network nodes in
different time periods, the 8:00 to 10:00 time slot shows the highest network robustness, while the 22:00 to 24:00 time
slot is the most vulnerable. The conclusions of this study provide a theoretical basis for constructing a fast, efficient,
and stable air-rail intermodal network, facilitating passengers' choices for air-rail transfers.
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