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Analysis of Transit Ridership Patterns and Influencing Factors in Seoul
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Abstract

The purpose of this study is to classify all districts into several groups based on temporal transit ridership in
Seoul and to identify key factors that affect transit ridership by group through multiple regression analysis. First,
three groups are identified based on transit boarding and alighting patterns during three peak hour periods,
7~9, 18~20, and 21~23: residential-oriented, activity-oriented, and mixed groups. For example, the residential-
oriented group is mainly oriented towards residential areas where the number of transit boarding passengers is
high during the morning peak hours, while the activity-oriented group involves more commercial or education/
welfare facilities with greater boarding passengers during the afternoon peak hours. Accordingly, regression models
are developed by group, considering land usage, demographic and socio-economic, and transit facility variables.

The model results show that the effects of these three factors on transit ridership differ among the groups.

Keywords: Smart Card Data, Cluster Analysis, Ridership Pattern, Land Use, Public Transit
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H6_57 58 28

SARFT~9A) B
TEN) A 423) =4 1(61) =3 211) =5 3(151)
HEp HBESHAS | t-value | HIBESAS | t-value | H|BFSHAS | c-value | H|EZSHAS: | t-value
A4 764229 | —0.238 -107.443 -0.024 | —11,628.640 -1525 2959536 0.755
PA=HA 0.00003 0427 0,000 -1.047 0.000 0.898 0.000 1473
£ i—ﬁ/\]@jﬁﬂ@ 0,002: 5.990 0,000“ 0.544 0.002"" 3.032 0.004"" 8.173
ola LA HA] 0.002 3.888 0.002 3.864 0.001 0.144 -0.001 —-0.494
AFAAAH A -0.009"" | —2.892 -0.008"" | -2.146 -0.020 -1.652 -0,003 -0967
QE 2w 2]~ 0.274 0.028 85.668"" 3211 32,104 1454 26895 2022
oA Hl& 19.704 0335 32408 0446 165.557 1.160 -149.666™ | —2.061
AKE] | 20~29A) Hl-& 152.075" 4222 -50.754 -0.903 241443 3.620 192585 5.092
A a2 HEE -101321" | -2.299 -350.056" | —3.886 12,249 0.175 66.258 1357
ZAARE -0.052"" | =5532 -0.024" | -2.193 -0.081 -1.113 -0037" | -2.065
= Ao L= R 1576810 | 15499 1,105.861" 7.156 2,536,609 | 12317 1,786.894** | 16284
s WA 22 2911" 1.859 8563 4,061 3531 1.021 0.504 0.292
R’ 0.504 0.750 0.565 0.776
F-value 38,041 13350 23514 43817
QS HZ=(18~20A]) B
T=IN) A (423) 3 161) w3 2(211) =5 3(151)
e HIBZSAF | t-value | H|EFSAG | t-value | HBEESAG | c-value | HIEFESAG | t-value
Ay -3,523.737 -1011 | -14,582.209 -1231 | -5846566"" | -2320 | —5,082.147 -1476
P4 ~0.0001 ~1.340 ~0.0003 -0961 00001 | 2220 00002 | -1.986
&7 ZAAAAA 0.0001 0.126 -0.0002 -0.126 0.0001 0312 0.002"" 4,652
ola AFAA A -0.001 -1502 -0.001 -0517 0.002* 1.864 0.001 0.762
WL B2 A H A 0019 4945 0,022 2,566 0015 2.034 0.016™" 2523
B BA A HA 0,003" 5.360 0,001 0.654 0.003" 1,906 0.004" 8538
ol (¢l/km?) | 11,001,022° 1816 | —29312058 -0551 6369393 2452 -927.282 -0.151
o g vl g 34922 | -0543 189.969 0972 77269 1611 14239 -0.222
2 20~294) H]& 85611 2209 78.809 0527 110.499™ 4877 269423 7.850
A= PARCIEES 229502 4.680 165.507 0573 30.857 1.275 147,079 3305
EIATAES 0202" | 17318 0213 6424 0.008 0320 0,025 1.500
= 2| 4= 1,897.440™" | 17372 3243 234" 7.345 959.198" | 13936 1452578 | 14398
W | A B 18,727 4.294 23573 2.179 -5.947 -1.224 -1.891 -0321
R? 0.874 0901 0.653 0.820
F-value 237.059 36458 31.015 52480
Alo21~23A]) =Y
TEN) A 423) 4 161) =5 2@11) =4 30151)
4~ H|EZSHS | t—value | H|EESHSG | t—value | H|EFSHAS | t—value | H|EZSAS | t—value
AfL= -10,868.197"" | —3.889 | —20960228"" | —2268 | —-4,582392™ | -2488 | -11,016.795"" | —3.064
YA = A -0,0002"" | -2.859 —-0.0002 -0.852 | —0.000003 -0.109 -0,0001 -1.495
ZFAAAHA 0.0001 0.164 0,001 0514 0,0003" 1.802 0001 2782
1| AYAEHEA 0.0003 0418 0.000 0.038 0,002 3127 0,001 0.727
o] g | W-LEAAEHZ 0.005 1537 0.007 1076 0015 2.693 0.004 0.600
AFAA A H A -0.008"" | —3.260 -0.017"" | —2.216 0.000 0.050 -0.002 -0573
TSI B AdHA 0.004™ | 7058 0.004™" 2304 0.002 1611 0.003"" 5403
oAl vl 118,198 | 2275 225679 1,449 61632" 1.764 92318 1350
AKE] | 20~29A) vl 169371 5315 234800 1939 112,016™ 6,761 319.349"" 8.703
Z3A 17} HS 148353"" | 3.735 232.295 1.166 7341 0415 125027 | 2602
ZAAE 0113 | 11853 0095 3,601 -0.031 -1.627 0037 2113
== Ao 4= 1,126,190 | 12296 1,944,030 5.646 554373 | 10979 981471 9.028
E | HAARAS 6875 | 4784 14.298"" 3015 -0.195 -0.229 -0509 | —0.299
R’ 0.825 0873 0.606 0.709
F-value 161,183 27486 25358 28032
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B 7_SIR S 2

LARFI~9A) B
FEN) AR (423) 23161 272(11) Z33051)
H H|EZE0H|4 | t—value | H|EZESHAS | t—value | B]EZESAS | t—value | H|EZESHS | t—value
A —2,748.397 -0725 | —20,380512 -1594 | 7372162 | -3.173 | -1959444 —0.680
P2 -0,0002" | —2948 -0.0004 -1.296 0.0001 1.545 -0,0001* | =2,151
£ ZAAEANAA -0.0003 -0.707 -0.001 -0.706 -0.00005 —0.244 0,002 4976
olg AR HA -0.003" | 3526 -0.005" | -1.825 0.002* 2861 0.001 0818
W-LE A A 0.021™ 5.004 0.027" 2789 0.009 1312 0.012* 2272
RS k= PAES] 0.002"" 3282 0.000 -0.025 0.003™ 2423 0.003™ 6936
o] v]-& -16.783 -0.237 314,540 1.449 138,774 3.142 —-47.893 -0.875
ARS] | 20~29A) H]E 38.386 0.900 31,592 0.191 37570 1.799 215243 7310
A IR HE 229120 | 4317 253158 0910 10.235 0.465 113,294 2965
AR 0.244™ | 19,097 0.264* 7311 0.035 1495 0.019 1311
= Aed A4 1,969.408™ | 16405 3424109 | 7425 886409 | 14,017 1,400501° | 16,137
5| A A HEAF 19415* 4044 28734 | 2403 -7.108 -1587 0.282 0.056
R’ 0.863 0.888 0671 0.824
F-value 236271 35,243 36,892 59315
QS HZ=(18~20A]) B
TEN) ZA|423) =31(61) T52(211) =33 (51)
Ha H|EESHAS | t—value | H|EFSHAS | t—value | H|EESHAS | t—value | H|EESHAS | t—value
(@] -7,531.025" | —2411 | —12842443 -1501 | —14.893.041 | —2564 | —7,581.173 -1348
YA =HA -0.00005 -0.739 0.00003 0.160 0.00004 0.490 -0.0002* | -2.228
&7 FAALHA 0.002* 4901 0,002 1819 0.002* 3115 0.003* 4414
olg AFIA A -0.008" | —2.668 -0.014* | -2.035 -0017" | -1.759 0.000 -0.038
e eI PR | 0.003" 5.268 0.002 1,149 -0.001 -0.251 0.003* 4584
A o] & E R ] —21953" | —2244 37.295 0.760 37.602° 1956 -16.764 -0.857
o} vl 70.722 1.229 79.618 0.590 209306 1930 -5 480 -0.053
A}5] | 20~29A4) H]-E 280,384 7.944 213,079 | 2118 241253" 4832 421246 7.660
ZA A HE 66954 1555 118,105 0.689 33348 0,632 177.837% 2516
EATAE 0.037* 3764 0067 | 2966 -0.050 -0919 0,021 0.782
o= 2|l <4 1,821.407° | 18400 1812669 | 6262 1,950.874™ | 12463 2010224 | 12642
F | FAHA AR 10.395™ 2754 17.771* 2625 -2.774 -0.255 -5.989 -0.640
R’ 0.742 0.832 0.589 0.734
F-value 107.590 22,114 25966 34,877
AHoH21~23A]) 2Y
TEN) A (423) Z31(61) =+32211) T33A51)
=B B EZSAS | t—value | H|EZSHASG: | t—value | H|EESHAS | t—value | B]EZIAS | t—value
G -1,822.692 -1.171 -799.359 -0.257 | —-6970.166™ | —-2.126 1216272 -0431
PA=HA 0.0001** 2461 0.00001 0.187 0.0002" 2.830 -0.00001 -0.170
FAAAHA 0.001™ 3.890 0.00002 0.050 0,001 1.669 0.002* 4,633
Ex | AdAAuA 0.00005 0.131 0.0002 0.269 0.002* 1970 0.0003 0473
olg| EIIAA 0.001™ 3.000 0.0002 0404 0.001 0.620 0.001** 3316
Al 018 JIE=T] 6970 | —1445 2908 0172 7075 0.622 -3573 0415
Q1= (Ql/km?) | 11,724.287™ 4293 12612456 0987 12,039.637" 3536 6,678.799 1417
oAl vl -1.118 —0.040 0.674 0.014 82.069 1336 —46.505 -0911
AFE]| 20~29A] Bl & 135.261*" 7.724 57.567 1584 142.693* 4927 180.679* 6.696
A U HAHE -5.076 -0.234 -42.671 -0.609 23.195 0.764 58.870" 1,709
ZARS -0.005 -0955 0018 2.046 -0.052 -1.540 -0.015 -1.083
o= 2|k 4= 841,601 | 17318 624.795* 5.810 1,094.700 | 12397 967355 | 12717
5 | aRSH A g 28.693" 5.049 39,543 2678 23556 2718 21677 2655
R’ 0.621 0.756 0611 0.724
F-value 55991 12416 25953 30,183
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