EERRECE P BOE % e B o R Vol.35 No. 12
2025412 1 China  Safety Science Journal Dec. 2025

RcS AR ERR, BrbEd, iy, 55, T H ARSI i B A LSTM AR A SR TT S B [ T]. h R el
i, 2025, 35(12) : 213-220.

FE5| AR WANG Hongwei, RUAN Xiaobo, LI Yulong, et al. Resilience analysis of urban road networks based on LSTM model for
rainfall-induced day-to-day traffic flow degradation[ J]. China Safety Science Journal, 2025, 35(12) : 213-220.

ETHZEXBREEMRG LSTM =22
T RS P ED M AT

EER, WRIE  wm, TR, BEEH, TEW sz
(BT k¥ AESK#EIEFR, LM 4 230009)

PEDES X951 ERARGAS : A DOI:; 10. 16265/j. cnki. issn1003—3033. 2025. 12. 1472

HENE . ERERVFETRN(52472312),

[ ZE] ﬁ%’W*%ﬂ[‘“ﬁﬁ’ﬁfﬂTﬁﬁ%%'f&ﬁ%ﬁ%fﬁ HEILAENENIETNER, 55,8
FEIR T A B B B AR U B M T AR A K R R T Y 2% (LSTM) M2 A Hok, B B R R M B
Mk B R e, ZTHHELS %ﬁ%ﬂj%ﬁﬂﬂfi%ﬂfimfﬂ%%ﬁ;ﬂiﬁ,%%%ﬁﬁl‘“ﬁﬂ?% 5 & W
R AE K Sioux Falls M4 pAT WA HK S BN TRHENERAZRR, EREFW. YBETHL
B 6] % P8 W B 2 Am B, BB T AE B AR T E G A R A A R B M S A AR K B B b TR AR R
GARA, AMENEREAZANRXERERG E VRGN m L, EHEAEETABRTAGTE
FANTOGDPWAENARBT LR AEZTTHNEMNIE, MBERNETUERZIETREDH
Bt — 2R E—NREAKTLE EEARTFERZENZERHAFER,

[X$iA] ELXERE; BEHRMH;, KEHCZHE(LSTM); W HEMN,; BN E

Resilience analysis of urban road networks based on LSTM model for

rainfall-induced day-to-day traffic flow degradation
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Abstract; To explore the time-varying performance of urban road networks under regular rainfall and
establish a reasonable evaluation system for road network resilience, an LSTM model for the rainfall-
induced traffic flow degradation in urban road segments was first constructed, and a network performance
function with time-varying characteristics was second defined. Then, based on the resilience concept, a
time-varying resilience calculation model for road networks was derived. Finally, the effect of rainfall on
the time-varying characteristics of road segments and networks was investigated based on rainfall
information and traffic data of a certain city and the Sioux Falls network. The results show that when the

duration or amount of rainfall increases, the traffic flow degradation of road segments increases on
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weekdays. The road network resilience is a comprehensive reflection of the synergistic effect of various

related road segments, and therefore its response to rainfall is slower than that of traffic flow degradation,

and its value is generally not less than 0. 9 under regular rainfall conditions. The road network resilience

during low rainfall seasons is significantly stronger than that during high rainfall seasons, and the annual

resilience of road networks is usually maintained at a higher level when not affected by rainfall disasters,

and the difference between adjacent years is not significant.
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Table 3 Annual resilience values of road networks
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