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Abstract: Accurate, comprehensive assessment of the spatiotemporal alignment between supplied capacity and dynamic,
multidimensional passenger demand is essential for deploying capacity more effectively and alleviating load imbalances across
the network. This study evaluates capacity-demand matching in urban rail transit from two dimensions—transport capacity supply
and passenger service quality—Dby incorporating not only capacity utilization but also key passenger-oriented indicators (e.g.,
waiting time, crowding). A three-tier (station-segment-line) evaluation framework is established, and a composite assessment
model is developed that integrates combined weighting (AHP-entropy) with the TOPSIS ideal-solution approach to quantify
overall line-level performance. An empirical case using operational data from a Beijing Metro line verifies the model’s accuracy
and practicality and yields targeted optimization recommendations.
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Figure 4 Distribution of segment passenger loads for different trains during the morning peak hour

AT FE il (A/h)

(@) LATH ™

~ 12 000 N
10 000
nﬁ 8000 Al
i 6000 N -
:g 4000 - ﬂ(%;g.ﬁ_
4&; 2000 55
)
\\}Z Q 73—7'% ‘m@%’&
NN R
Qif/""%%igﬂﬁ-ﬁ@ WL S 5
SRR, S ;
R S s
SRSIRRETENEN
N \\ \(]'\% \ch%bb(\g%g O .QQ/
o NN AN \o’,.»QW\,.»Q
BB h
(b) FA5H1E

KI5 1 58ca o Bos deutdbuli i
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Table 1 Hourly capacity-demand matching degrees

05:00—07:00 0.51 0.01 0.40
07:00—08:00 0.67 0.74 0.69
08:00—09:00 0.40 0.98 0.56
09:00—10:00 0.83 047 0.68
10:00—17:00 [0.79, 0.85]  [0.31, 0.40] [0.56, 0.63]
17:00—18:00 0.72 0.49 0.69
18:00—19:00 0.70 0.54 0.70
19:00—22:00 [0.61, 0.72]  [0.32, 0.36] [0.57, 0.61]
22:00—23:00 0.44 0.20 0.39
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Table 2 Summary of capacity-demand matching
characteristics of Line 1 by time period
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