$26% 5 4m R g A 4 Vol. 26 No.4
2026 4 4 A Journal of Traffic and Transportation Engineering Apr. 2026

XEHS:1671-1637(2026)04-0230-29

PN R W R R LR IR -13F1E77,£ SRR F

TRk, E OEME O ORY,E ORI R EL, T &,
SR 3,%#7@%1’2
(1. K%K FETREERE, BV Vi4E 7100645 2. K% K% Bﬁifﬂi}\mmﬂ{éﬁ%Iﬂ%:@ﬁ@”%“ﬂ
BEPT PE4¢ 7100645 3. RIVE K5 e be, B 201804; 4. JbmtfiiZs il R K2 Pl 5 TR 5,
bt 100191; 5. A E§ K~ S #FE, 1L98 B al 211189)

B EARABRAER TR BRAAGFE T EE5RMEE  MET AN EHESREM®
%#zlc;ééh\#frﬂim,ﬁ’rvXﬁUﬂLiﬂ?ﬁTﬁ’r%Lﬁﬁiﬁﬁwﬁ‘* EWMBRRET@, 2RI TAHLES L
% MRS BEA BEIEF R S AR IRAEF AR TR R AR @, K Y ﬁu&u
fi BB IRAT T VAW 25 A e B A AR R 6S TR I M R e e A B & R R JE AR R ey e B KR
BB EREETEBARIK,MET FEBAFLHRAC K G Z N 6 2wk L4 /\#Frééﬁ‘%%a
IR A T R B R — A R e Ak S B B R AR 2R 69 AR R A 4 AL S AR AL K ek T KB
B HEHHE OB ZABEODIE T REARAHR T FEFRRLG D RAE, SR
REMRBET SR ABZLT A G RTm YR, Mk I A b&S RS K ZHN A0
BRXRAY BRI HMERETARERLAE, AR E T EXZFESHRAGERE— KR
LIRS SR AR EG AR R AR R B, iR AR 5 A T AR k6 ke
AR @A AR L DX RAER, AT AMERT BN SR T R %%
RELEE AR K LIE,
FERR R T B ;B R GRS S S R M BRI AR
RESES U491, 2 MERARER A DOI:10. 19818/j. enki. 1671-1637. 2026. 210

Review of urban resilient transportation systems: Assessment methods and

optimization improvements

WEI Ya-xin'*, LI Kun'?*, MU Chen"?, LI Ying"?, TENG Jing’, MA Xiao-lei*, WANG Jian’,
AN Yi-sheng "*, DU Yu-chuan’, ZHAO Xiang-mo"”*

(1. School of Information Engineering, Chang”an University, Xi’an 710064, Shaanxi, China; 2. Xi’an Key Laboratory of Human-
Machine Collaborative Cyber-Physical Systems, Chang”an University, Xi’an 710064, Shaanxi, China; 3. College of Transportation
Engineering, Tongji University, Shanghai 201804, China; 4. School of Transportation Science and Engineering, Beihang University,

Beijing 100191, China; 5. School of Transportation, Southeast University, Nanjing 211189, Jiangsu, China)

Abstract: To systematically review the assessment methods and optimization strategies of urban
resilient transportation systems, an analytical framework centered on robustness and recoverability

was constructed, and existing studies were synthesized and reviewed based on this. Regarding
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resilience assessment, four types of mainstream methods were systematically analyzed: graph theory
and complex networks, probability statistical models, data-driven approaches, and multi-indicator
assessment. Regarding resilience optimization, from single- and multi-dimensional perspectives,
preventive strategies represented by network structure reinforcement and responsive strategies
represented by emergency resource dispatching were investigated. By analyzing decision variables and
objective functions, a theoretical mapping mechanism between assessment indicators and optimization
strategies was constructed. The analysis results show that existing assessment methods are
transforming from single physical topology measurement to intelligent assessment integrating
spatiotemporal causal inference. Meanwhile, optimization strategies are evolving from static
equilibrium of local road networks to dynamic games of cross-system coupling. The study clarifies the
synergistic mechanism between assessment and optimization, and the identification of robustness
boundaries and vulnerable nodes directly defines the solution space constraints for preventive
optimization. In addition, the recoverability curve and performance loss quantification provide
standardized benchmarks for constructing the objective functions of responsive optimization. Future
research needs to focus on the deep integrated design of assessment and optimization, establishing

feedback and

Simultaneously, the integration of physical models and artificial intelligence methods should be

closed-loop decision-making models capable of dynamic self-adjustment.
strengthened to develop predictive assessment and proactive optimization technologies for complex
scenarios, thus providing key theoretical and technical support for constructing intelligent and highly
resilient urban transportation systems.
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