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Analyzing the Relationship Between Precipitation and Transit Ridership
Through a Seemingly Unrelated Regression Model
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Abstract

Weather condition is one of the crucial factors affecting travelers’ mode choice. Nevertheless, there are numerous
indefinite traffic phenomena under various weather conditions. This study was conducted to verify the hypothesis that
transit riderships decrease as precipitation increases. To clarify the relationship between precipitation and transit
ridership, a seemingly unrelated regression model was employed with data such as daily precipitation and daily transit
riderships of 3 transit modes (bus, metro, and shuttle bus) collected in Busan for recent 24 months. The estimation
results show that transit riderships decreased as the daily precipitation increased when the daily precipitation is greater
or equal to 10mm/day (0.169%, 0.101%, and 0.172% reduction in bus, metro, and shuttle bus riderships, respectively,
when the daily precipitation increased by 1mm). When comparing the impact of precipitation on transit riderships by
modes using a cross-equation parameter restriction test, the decrease in metro ridership is relatively insensitive to the
change in precipitation. However, the negative coefficient of precipitation in the metro ridership estimation model
indicates that the transit users in Busan may alter their mode to taxi or automobile and/or may give up the trip itself
in bad weather condition.
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Table 1. Average daily ridership by transit mode and day of week
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Month Bus Metro Shuttle Bus
Weekday Weekend Subtotal Weekday Weekend Subtotal Weekday  Weekend Subtotal
1 1,400,863 908,816 1,234,202 525,561 365,279 471,272 186,623 110,150 160,721
2 1,431,059 947,494 1,269,871 557,164 384,969 499,766 185,537 114,787 161,954
3 1,594,102 1,108,620 1,445,325 602,882 426,465 548,819 217,987 144,334 195,416
4 1,587,642 1,142,768 1,446,766 599,811 453,847 553,589 219,696 152,190 198,319
5 1,602,801 1,168,211 1,455,601 608,330 461,178 558,489 223,873 148,613 198,382
6 1,575,051 1,103,094 1,425,598 576,317 431,749 530,537 217,768 147,700 195,580
7 1,505,057 1,034,019 1,360,707 546,009 401,663 501,774 207,026 137,608 185,752
8 1,441,557 1,030,339 1,322,171 526,627 390,048 486,975 198,565 135,226 180,176
9 1,610,526 988,794 1,403,282 587,904 387,914 521,241 227,047 132,229 195,441
10 1,591,886 1,107,109 1,427,687 589,066 465,185 547,106 223,239 148,765 198,014
1 1,569,945 1,095,327 1,443,380 601,396 465,699 565,210 219,674 141,790 198,905
12 1,485,186 1,052,638 1,338,678 585,885 467,495 545,785 203,147 132,418 179,191
Mean 1,533,237 1,056,667 1,381,334 575,517 425,096 527,572 210,961 137,004 187,388
Table 2. Summary statistics for daily precipitation by month during the two years (unit : mm/day, days)
- Month
tatistics 2 3 4 5 6 7 8 s w0 n__n M
Mean 325 620 1578 1652 1085 1483 3539 963 2949 32M 1179 1214 16.89
St.Dev 324 903 2690 2437 1596 2118 6543 1330 2808 4195 1442 2790 3163
Max. 7.5 36.5 101 105.5 61 87.5 245 51.5 74.5 130 48 106 245
n* 6 15 13 19 19 26 29 14 9 18 14 205

* The number of days per month with measurable daily precipitation(0.1mm/day or greater)
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Daily Precipitation <10mm

Mode/Variable Coefficient Standard Error P-value GOF Statistics(P-value)
Ln(Daily Bus Passengers)
Daily Precipitation(mm/day) 0.0037 0.0042 0.381 2=30084
Day of Week Dummy* 02743 0.0148 <0,001 <0.001)
Constant 14.0130 0.0097 <0.001
Ln(Daily Metro Passengers)
Daily Precipitation(mm/day) 0.0032 0.0038 0.396 2230182
Day of Week Dummy 0.2339 0.0135 <0.001 (<0.00'1)
Constant 13.0666 0.0088 <0.001
Ln(Daily Shuttle Bus Passengers)
Daily Precipitation(mm/day) 0.0074 0.0052 0.160 2231813
Day of Week Dummy 0.3314 0.0186 <0.001 (<0‘00'1)
Constant 11.9783 0.0122 <0.001

Breusch-Pagan Test of Independence : ¥ =1590.93(d.f. =3, P-value<0.001)

Daily Precipitation>10mm

Mode/Variable Coefficient Stanard Error P-value GOF Statistics(P-value)

Ln(Daily Bus Passengers)

Daily Precipitation(mm/day) -0.0017 0.0005 0.001 5

Day of Week Dummy* 0.2324 0.0443 <0.001 x( <E)Z&'15)5

Constant 14.0234 0.0361 <0.001 ’
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Breusch-Pagan Test of Independence : ¥ =186.91(d.f. =3, P-value<0.001)
* 1: Weekdays; 0: Weekends, Holidays
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