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The accessibility of urban rail stations based
on the catchment area
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Abstract: Accessibility is an important index to evaluate the efficiency of transportation infrastructure. Accurately
measuring the accessibility of rail stations can help to further optimize the station service facilities and connection
environment. Based on the definition of urban rail station accessibility, we establish a multinomial logit model for the
selection of rail station connection methods and determine the radiation range of various types of stations to different
connection modes. And then we establish a track site accessibility model based on the catchment area by considering
the built environment and travel cost around the rail station. Taking the city of Xi’an as an example, we calculate the
stations’ accessibilities via walking, bicycle and bus, and the total accessibility. Results show that railway stations’
accessibilities decrease from city center to the periphery in space. The accessibilities of transfer stations are usually
at a high level, while the accessibilities of the starting and terminal stations are at a lower level. Also, the
accessibilities of intermediate stations vary a lot according to the locations. The closer the intermediate stations to the
terminal stations, the lower the accessibility, and the closer to the transfer stations and downtown, the higher the
accessibility.
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Fig. 1 The analysis frame of catchment area
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Fig. 2 The framework of accessibility of orbital station
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Fig. 3 Railway stations distribution of Xi’an city
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Table 1 Model parameters and calibration results of

connection mode selection at transfer station

BRI ZRL B FRrfEIRZE Wald P exp(B)

MEE -2.989  4.412  136.579 0.000
HATEER -1.012  0.003  17.111 0.000 0.363

0
JrfEfE 2,900 0.859
0

5 11.397 0.001 18.171
i WERHE 2,725 .745  13.375 0.000 15.258
AW -1.996 1.103 3.276 0.040 0.136
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HATHEE  -0. 682

2.372 381.078 0
0 0
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. 000
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In
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1.012X, + 2.725X, + 2.90X,, (13)
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In P.(3) = 26.100 — 2.816X, — 44.449X, -
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Table 2 Model parameters and calibration results of

connection mode selection at intermediate station

RIRIZA B FpifEDRZE Wald P exp(B)
#WHIE  -1.803 3.316  6.837 0.009
ATFERS -1.083  0.001 236.273 0.000 0.339
WERE 2,232 0.297  56.486  0.000 9.321
% ZPME 1,599 0.427  14.023  0.000  4.949
HWATE -5.519  2.500  4.875  0.027 0.004
HUA  -1.605 0.316 25.724 0.000 0.201
AERE 0281 0.276  1.033  0.031 1.324
#WHIE  5.426  2.174  10.579 0.001
ATRERS -0.721 0 121.713  0.000 0. 486
[ MERFPE S 1.851 0 0.173  114.756  0.000 6.367
7 &3 0.122 0.147  0.691  0.041 1.130
AT -5.526  1.893  8.523  0.004 0.004
HULA  -0.887 0.197 20.335 0.000 0.412
AERE -0.332 0.154  4.674  0.031 0.717
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Table 3 Model parameters and calibration results of

connection mode selection at terminal station

AL B FRifERZE Wald P exp(B)
#EE  5.940  3.000 173.282 0.000
2.70 x

¥ HATZRH -74.992  0.737  4266.059 0. 000 10

47 IHATHIES -1.093 0 54.333 0.000 0.335
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JifEPE 0.747  0.465  2.583  0.018 2.111
AMEE 2.852  2.371  301.635 0.000
P 1.34 x

A T2 -8.916 0 o
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OERPE 2,269 0.536  17.902  0.041 9. 667

JEME 0.033  0.377  0.008 0.004 1.034
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Fig. 4 Transfer curves of railway station connection modes
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Table 4 The main indices of Xi’an railway stations
O e afi 5%
5 B i T o 7 | I tﬂﬁ Elﬁ e o 15 tljﬁ N M LR A tljﬁ
WY ORRE OBE b F wmE OHBRE ORE BHH WO OB M
9 0.022 0.69 16 4.345 129 0.027 0.767 16 6.934 176 0.015 0.737 16 9.401
33 0.020 0.765 16 4.345 179 0.011 0.803 14 6.934 174 0.012 0.725 16 9.401
57 0.012 0.751 16 4.345 172 0.011 0.756 13 6.934 155 0.011 0.706 16 9.401
- 20 0.024 0.714 19 4.666 180 0.028 0.637 17 8.539 208 0.028 0.649 19 10.597
0 75 0.025 0.720 19 4.666 178 0.028 0.657 17 8.539 208 0.029 0.635 19 10.597
. 10 0.019 0.709 15 4.345 134 0.017 0.667 14 6.934 178 0.014 0.742 16 9.401
fr 31 0.016 0.742 18 4.666 213 0.024 0.718 19 8.539 229 0.025 0.593 18 10.597
30 0.021 0.656 18 4.666 200 0.026 0.679 18 8.539 221 0.026 0.616 18 10.597
6 0.013 0.673 15 4.345 144 0.012 0.755 13  6.934 150 0.012 0.684 14 9.401
23 0.012 0.732 16 4.345 55 0.010 0.799 11 6.934 79 0.009 0.766 11  9.401
40 0.002 0.042 4 5393 0 0.002 0.180 4 8260 16 0.002 0.134 4 11.055
86 0.003 0.000 4 4.666 0 0.001 0.299 4 8539 21 0.002 0.032 4 10.597
87 0.003 0.000 5 5393 0 0.002 0.296 4 8260 36 0.001 0.273 4 11.055
= 41 0.002 0.267 5 4.666 0 0.002 0.254 4 8539 15 0.003 0.253 4 10.597
0 44 0.010 0.140 5 4.666 5 0.005 0.078 4 8539 16 0.005 0.077 4 10.597
. 8 0.007 0.194 5 4.666 0 0.002 0.33 4 8539 36 0.004 0.321 4 10.597
fiz 45 0.007 0.009 5 4.666 4 0.006 0.024 4 8539 17 0.006 0.069 4 10.597
20 0.009 0.160 5 5393 5 0.007 0.280 4 8260 36 0.005 0.653 7 11.055
46 0.011 0.198 6 4.666 6 0.012 0.082 5 8539 51 0.012 0.140 5 10.597
43 0.004 0.702 7 4.666 2  0.005 0.295 4 8539 11 0.005 0.183 4 10.597
x5 ARTHEMSAEETELER
Table 5 The calculation results of accessibility of Xi’an railway station
Ha  whSES WEARR WRTIAME BATTiAYE A TAENAME AschriktE il T B2
9 T 2. 878 60 3.682 10 2.307 63 1.701 87 el 1—4
33 IINE 2.818 03 3.682 10 2.019 17 1.701 87 e 2—3
57 KL 2.78774 3.682 10 1. 874 95 1.701 87 e vl 3—4
H 29 ik 2.752 18 4.072 33 1.990 80 1.792 94 Fp i) 2
0 75 KE 2.752 18 4.072 33 1.990 80 1.792 94 SRlEh 4
10 BN 2. 696 06 3.45197 2.019 17 1.701 87 Hrafesl 1—2
2 31 RIS ] 2.68869  3.85800  2.22501 1.698 57 A 2
30 KT 2. 660 58 3. 858 00 2.107 90 1. 698 57 F ) 2
6 AT 2.61046 3.45197 1.874 95 1.489 13 el 1—3
23 ATHC 2.588 89 3.682 10 1. 586 49 1.170 03 el 2—4
40 PRBLIX 0. 528 47 0.74172 0. 484 29 0.361 81 BRI 3
86 AR AR % 0.591 24 0. 857 33 0. 468 42 0.377 46 SR Eh 4
87 WUR BT 0. 602 64 0.927 15 0. 48429 0.361 81 AR 4
= 41 R 0. 676 97 1.071 67 0. 468 42 0.377 46 FE] 3
0 44 % 0.676 97 1.071 67 0. 468 42 0.377 46 Rl iy 3
85 [P DNz 0. 676 97 1.071 67 0. 468 42 0.377 46 SR Eh 4
(i 45 G 0.67697  1.07167  0.46842  0.37746 ] 3
20 bk 0.732 90 0.927 15 0.484 29 0.633 17 A Heafent 2—4
46 PG 0.82478 1. 286 00 0.58553 0.471 83 Rl iy 3
43 F bRt 55 X 0. 848 44 1.500 33 0. 468 42 0.377 46 SR Eh 3
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Fig. 6 Spatial distribution of accessibilities of rail stations and connection modes in Xi’an
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