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Spatiotemporal Evolution Characteristics of Rail Transit Travel across Different
Population Groups and Their Relationship with the Built Environment: A
Longitudinal Analysis of Wuhan City
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Abstract Building an inclusive public transportation system is a crucial objective of the national strategy to develop a strong transportation
network. However, existing research has not yet fully revealed the differences in public transit demands among various groups
and their relationships with the built environment. To address this gap, this study takes Wuhan as a case example, using metro
smart card data to identify the spatiotemporal evolution characteristics of travel patterns among the elderly, disabled individuals,
commuters, primary and secondary school students, and other groups. An unbalanced panel model is then employed to analyze
the heterogeneous impacts of the built environment on metro travel demand across these groups. The results show that as the
metro network expanded, travel frequency increased significantly among the elderly and disabled populations, remained relatively
stable for commuters and other groups, and slightly declined for students. Furthermore, the influence of the built environment on
metro ridership exhibited notable group heterogeneity, with additional temporal variations between weekdays and weekends for
the same group. Therefore, to effectively promote inclusive public transportation development, it is essential to adopt demand-
responsive optimization strategies, including differentiated infrastructure planning, targeted service provisions, and inclusive
policy guidance.
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Tab.2 VIF test results
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Fig.3 Passenger flow changes by population groups
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Fig.4 Travel frequency variation by population groups
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Fig.6 Travel distance variation by population groups
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Fig.7 Travel duration variation by population groups
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Tab.4 Results for unbalanced panel data on weekdays

ZE BAEFN RA2ZFEA HEREEHAR BERAGNEE RIS HMAR

BEAO 0.041** 0.003 0.036 0.011** 0.771**
BRE 3.607 0.512 42.584 5.122%* 86.989
THFIFEAE  -87.530 17.762 985.377 13.686 1 053.746
BRI 0.130 0.043** 0.604 0.090** 8.406**
NEZ M 5.549 1.874 -27.214 -1.924 -286.431%*
BB -0.376 -0.088 5.604** 0.469** -2.240
EERERE -12.611 -0.964 228.382* 3.492 438.869
TRINR RIRHE -41.063 -3.085 135.770* -4.202 -19.333
YA ka4 -0.102 -0.072* 1.737** -0.127 -6.495
[TaEZ/I==Pe 0.4871%** 0.0771%** -0.333 0.028 -1.227
BIT&E -0.710 -0.235 0.159 -1.264* 15.470
NI R 4.891 0.936 -11.743 0.289 -45.225
5% 3.623*** 0.464 6.979** 0.113 23.880**
sk 467.080%** 47.942 149.993 78.302** 4195173
e -59.048 -10.331 189.211 -8.265 4138.782**
HAO# -5.094 0.365 -12.331 -2.607 559.684*
FFiE A 8] 172.826*** 32.023** 693.988** 33.457** 3 842.299%**
==EaN = Y -436.664 -71.047% -96.680 -102.062* 4206.959
BaR RO -0.824 0.127 -1.530 0.800* -4.610
ERTIEE -21.619%** -2.879%* -8.510 -4.817*** -100.727
B -0.001 0.000 0.026** -0.001 0.069
Cons 257.213 25.979 -2 501.675 -21.086 -16 894.030
R2 0.937 0.933 0.933 0.934 0.957
R?Adjust 0.914 0.908 0.908 0.910 0.942

T RRP<0.L, T RIRp<0.05, M & 7Rp<0.001,
HHBRIE:E# EH# .

https://www.shplanning.com.cn/. All rights reserved.



®5 BARIFFHERBIES

Tab.5 Results for unbalanced panel data on weekends

TR BRSO EFEN HE7 REAN S BHMAR HE f/NFE HA0: Hib AR
BEANODE 0.018 0.001 0.020 0.015%* 1.142%*
RIAK 10.984 1.022 10.339 4.099 22.704
THFEAREE  -162.697 14.770 208.050 -79.249 -3469.693
BB 0.388** 0.041** 0.405** 0.082* 16.264%*
22 4.737 2.605%* -0.450 3.089 -257.593
RBOLRTE -0.897 -0.117 1.583 0.464** -13.598
HERSRE -14.482 -0.838 107.794** -5.527 304.359
PRIRE iR -18.746 -0.493 65.200%* -6.552 215.147
VAS=IRTSN 4 -0.677** -0.105** 0.214 -0.139 -22.342%*
Ak Tas I 0.388*** 0.066*** 0.213* 0.047* 2014
Ei7IRE 0.103 -0.183 -1.164 -D.464%** 43.979
NI EL 3.723 0.716 -1.267 -0.009 -42.326
=41y 1.822%* 0.302*** 3.073%* 0.350* -15.045
HaTeuh 409.489*** 41 .440%** 168.346* 137.362%** 4069.397**
&Ik 115.698 4.783 75.480 -4.748 7 856.056**
HA O % 2.841 0.318 -4.297 -10.985 593.646
FFiE A ja) 132.360%** 27.929%%*  355373%* 16.461 4 418.530%**
AT R -386.418 -50.383 101.790 -194.755%* 2278.200
b3 ksl i 0.565 0.324 0.310 0.746 38.115
SRAKME -21.823** -2.533*x* -14.376** -5.700%** -250.028**
BN 0.000 0.000 0.009* -0.001 0.048
Cons 1014.224 77.913 -892.003 123.614 -15 604.370
R2 0.938 0.928 0.932 0.872 0.957
R2Adjust 0.915 0.901 0.907 0.826 0.941

4% EP<OL, ¥ & Ep<0.05, “*** 2% £p<0.001,
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