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Abstract; The influencing factors of rail transit passenger flow are a focus of rail transit research. The
spatio-temporal nonstationarity of passenger flow at different stations was considered to be related to the
built environment of station area. A spatio-temporal geographically and temporally weighted regression
(GTWR) model was constructed to reveal the impacts of land diversity, density and site attributes on
Tianjin rail transit passenger flow in time and space dimensions. Results show that compared with the
traditional geographically weighted regression ( GWR) model and ordinary least squares (OLS ) model,
the GTWR model has better goodness of fit. The density of bus stations promotes the passenger flow of rail
transit, especially in the morning and evening rush hour of working day and the location of central city.

Business facilities in the city centre attract more subway passengers at workday evening peaks, while in
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the suburbs they attract more subway passengers at morning peaks. Population density promotes passenger

flow in rail transit. Adequate parking facilities can attract more rail passengers.

Key words: geographically and temporally weighted regression ( GTWR) model; built environment;

automatic fare collection (AFC) card data; spatio-temporal heterogeneity; Tianjin city; urban rail transit
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Table 1 Definition and descriptive statistics of dependent and explanatory variables
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Table 2 Comparison of OLS,GWR and GTWR models
_ TAEH R TAEH
FNFE bR
OLS GWR GTWR OLS GWR GTWR
R’ 0.534 0. 638 0.832 0.524 0.627 0.813
AlICc 41 253. 44 41 166. 53 36 548.22 38 817. 09 38 779. 73 38 313. 63
RSS 251 343 808 244 635 246 211580 613 252229 442 251 177 028 231 783 636
~ JE AR kv JEIR
I3 b —
OLS GWR GTWR OLS GWR GTWR
R 0.554 0. 670 0. 864 0.558 0. 675 0. 865
AlCe 37 630. 88 37 341. 03 35749. 12 36 736. 32 36 665. 21 35 805. 72
RSS 145 230 101 144 493 357 88 618 540 117 273 203 115 341 842 84 062 581
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Table 3 Fitting coefficients of inbound and outbound during working days
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Table 4 Fitting coefficients of weekend inbound and outbound stations
JE A b JRIA
Fi=N
A Tl - I L
/ME - - WAE FHE RME - - WAE FHE
N SMB M N M ik
UNEES -222.070 -143.047 25.857  432.427  51.599  -211.387 -45.637 37.868  207.422  1.680
He W -234.947 -14.398 50.841  184.761  18.168  -200.478 5,136 119.937  274.709  63.072
IR -61.400  24.447 231.623  574.684 130.600 -225.117 -5.122 112.679  607.284  78.264
LR E 2 -84.753  57.519 292.550  658.010 178.357  -50.556  45.388 232.801  470.609 146.698
FRAT CBD BEBS  -175.319  51.603 403.430  871.346 249.675  -208.887  39.326 468.779 1072.290 271.530
B M A8 K AL 2L
?3 xR -68.607 -2.281 25.724  184.744 17366 -103.165 -22.460 15.546  154.477  2.216
A
W 25 i AL POT
. -378.868 -133.363 218.284 1129.150  94.021  -481.358 -95.945 269.283 1027.100 103.488
353
Pl POT 58 -149.871  33.592 283.257  708.702 169.350  -347.740  22.224 297.197  554.063 135.019
WY POT 258 -364.190  -63.727 143.264  824.912  68.444  -420.560 -35.839 137.396  983.003  78.469
{EEE -636.948 —146.546 228.476  983.315  34.570 -1129.250 -266.752 -12.653  257.068 -159.161
BESTFHI POT 85 —1264.700 -307.108 148.273  444.693 -105.634  -923.547 -173.723  51.693  237.654 —100.357
BRI POL R -691.797  36.289 705.921 2536.990 476.251 -1024.900 -28.103 349.004 1148.460 162.185
JRAFRI POL 258 -388.392 -7.153 156.594  481.034  76.433  -373.778 -32.601 86.164  579.895  34.648
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Fig.4 Spatial distribution of the average fitting coefficient of outbound passenger flow on weekdays
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