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The Impact of rain on public transit ridership in Seoul
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Kwang Sub Lee ", Jin Ki Eom’, So Young You®, Jae Hong Min", Keun-Yul Yang**

Abstract There are broadly two factors, including internal and external factors, that can influence transit
passenger ridership. Internal factors are attributes that are directly related to the level of service such as fares
and service frequency. On the other hand, external factors are beyond the control of transit agencies, and
include spatial attributes and socio-economic related attributes. There has been little paid attention to effects
of external factors, in particular weather, on transit ridership mainly due to lack of transit data. This study
investigates the impact of rain on transit ridership. For this purpose the study utilized smart card data in
Seoul and analyzed ridership comparisons between on a dry day and a rainy day in terms of total number of
ridership by transport mode types, a district level and a passenger type.

Keywords : Urban railway, Ridership, Time-series analysis, Metropolitan area
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Table 1. Number of passengers by transit mode types
3/19(M) 3/20(T) 321(W) 3/22(Th) 3/23(F) % Changed
Category
(a) (b) ((b-a)/a)
Arterial bus 2,252,234 2,289,246 2,312,477 2,285,750 1,899,513 -18%
Connector bus 2,181,861 2,209,347 2,225,322 2,191,241 1,894,181 -15%
Local bus 1,279,777 1,294,342 1,290,772 1,267,901 1,135,470 -12%
Inter-city bus 28,067 28,940 29,044 28,508 24,407 -16%
Bus sub-total 5,741,939 5,821,875 5,857,615 5,773,400 4,953,571 -15%
Railway 5,431,723 5,476,088 5,500,226 5,442,753 4,961,295 -10%
Total 11,173,662 11,297,963 11,357,841 11,216,153 9,914,366 -13%
Table 2. Comparison of ridership by districts
2012/3/21(W) 2012/3/23(F)-Rain % Changed
| pistrict (a) (b) ((b-a)/a)
Rail(No rain) | Bus(No rain)| Total Rail(Rain) Bus(Rain) Total Rail Bus Total
1 ST 444,888 353,508 798,396 405,554 298,270 703,824 -8.8% | -15.6% | -11.8%
2 2= | 164,637 118,021 | 282,658 | 147,034 101,369 248,403 | -10.7% | -14.1% | -12.1%
3 7yE L 71,756 215246 | 287,002 | 63,789 186,022 249811 |[-11.1% | -13.6% | -13.0%
4 A | 151,762 198,584 | 350,346 | 136,644 169,996 306,640 | -10.0% | -14.4% | -12.5%
5 ot 312,386 421,836 734,222 279,260 357,762 637,022 | -10.6% | -15.2% | -13.2%
6 TR 245,858 132,288 378,146 226,653 113,478 340,131 -7.8% | -14.2% | -10.1%
7 T2 174,767 217,806 392,573 153,876 189,478 343354 | -12.0% | -13.0% | -12.5%
8 AT 87,190 184,664 | 271,854 | 76,244 159,592 235836 | -12.6% | -13.6% | -13.2%
9 e 197,855 181,460 379,315 172,908 155,304 328,212 -12.6% | -14.4% | -13.5%
10 | =22 | 106,578 156,006 | 262,584 | 91,862 135,173 227,035 |-13.8% | -13.4% | -13.5%
11 | & 128,095 245,745 373,840 113,088 205,921 319,009 |-11.7% | -16.2% | -14.7%
12 A 244,122 285,628 529,750 218,950 243,565 462,515 |-10.3% | -14.7% | -12.7%
13 o} 3L L 354,129 321,538 675,667 322,003 270,479 592,482 -9.1% | -15.9% | -12.3%
14 | A& 71,723 239,599 | 311,322 | 63,580 201,643 265223 | -11.4% | -15.8% | -14.8%
15 Mz 496,830 366,836 863,666 472,163 306,340 778,503 -5.0% | -16.5% | -9.9%
16 | A% 172,934 146,384 | 319,318 | 154,788 125,508 280,296 | -10.5% | -14.3% | -12.2%
17 A5 194,788 385,996 580,784 172,503 323,654 496,157 | -11.4% | -16.2% | -14.6%
18 S 243,919 244,350 488,269 221,394 208,219 429,613 -9.2% | -14.8% | -12.0%
19 AT 117,806 202,580 320,386 104,882 175,801 280,683 | -11.0% | -13.2% | -12.4%
20 |g9==| 257,269 235,789 | 493,058 | 232,712 201,530 434242 | -9.5% | -14.5% | -11.9%
21 | &4 | 205,595 210,986 | 416,581 | 193,187 175,073 368,260 | -6.0% |-17.0% | -11.6%
22 oL 154,236 189,969 344,205 135,081 160,420 295,501 -12.4% | -15.6% | -14.1%
23 T2 139,187 171,129 310,316 126,397 140,146 266,543 -9.2% | -18.1% | -14.1%
24 =T 626,901 274,753 901,654 557,395 211,839 769,234 | -11.1% | -22.9% | -14.7%
25 > 135,015 156,914 291,929 119,348 136,989 256,337 | -11.6% | -12.7% | -12.2%
Total 5,500,226 5,857,615 |11,357,841] 4,961,295 4,953,571 9,914,866 | -9.8% | -15.4% | -12.7%
Aatd s A Y(Table 3)S AHWEA, A&k 1, 4, 5, 6, 734 74$Y 529
ol o ARl iy 10% o)/ sk wkH, Ashd 2, 3, 8, 9542 10% olstE <S4
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Table 3. Comparison of boarding by subway lines
Line 2012-03-21 2012-03-23 Difference % Change
Line No. 1 614,711 548,547 -66,164 -10.8%
Line No. 2 1,569,974 1,432,229 -137,745 -8.8%
Line No. 3 568,733 525,535 -43,198 -7.6%
Line No. 4 670,580 596,281 -74,299 -11.1%
Line No. 5 609,060 541,843 -67,217 -11.0%
Line No. 6 364,949 323,100 -41,849 -11.5%
Line No. 7 625,595 558,067 -67,528 -10.8%
Line No. 8 112,821 102,364 -10,457 -9.3%
Line No. 9 235,723 218,333 -17,390 -7.4%
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Table 4. Comparison of boarding by time periods

Bus

03-21(W)

03-23(F)

Difference

% Change

Subway

03-21(W)

03-23(F)

Difference

% Change

AM peak

1,058,374

913,072

-145,302

-14%

AM peak

1,064,334

916,648

-147,686

-14%

Off-peak

2,529,673

2,124,138

-405,535

-16%

Off-peak

2,276,277

2,057,359

218,918

-10%

PM peak

895,325

732,808

-162,517

-18%

PM peak

1,021,709

948,376

-73,333

-1%

Night

1,046,645

892,642

-154,003

-15%

Night

905,474

833,500

-71,974

-8%

Total

5,530,017

4,662,66

-867,357

-16%

Total

5,267,794

4,755,883

-511,911

-10%
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