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The Impact of Weather Conditions on Transit Ridership Using Quantile
Regression Analysis
ofgE™ - g™
Lee, Jeong-Hun - Jung, Hun-Young

Abstract

This study aimed to figure out the weather conditions' influence on ridership of public
transit by mode with the method of Quantile Regression analysis (QR) based on data of
busans' transportation cards and weather from 2011 to 2015. The QR was conducted on city
bus, subway, between city bus and city bus, and between city bus and subway. The result
showed that temperature had positive (+) influence and that, humidity and rainfall had
negative (-) one. Temperature was a key factor of ridership in city bus and transfer between
city buses. For the transfer between the city bus and subway, humidity was the major
element influencing the ridership. In both factors, as quantiles go up, quantile coefficients go
down. In other words, when the quantile is low, the ridership was more influenced by
temperature and humidity. The rainfall is the main reason for change in the ridership of the
subway. The higher the quantile is, the bigger the quantile coefficient is. In other words,
when the quantile is high, the ridership was more influenced by rainfall. In terms of the day
of week, the temperature and humidity have more influence on the ridership of weekdays,
and the rainfall does on that of holidays and weekends.
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Table 1. Basic statistics of data
Number
Type of data Average
Total 1252 | 1,809,432
ridership
Weekday Single
ridership ridership 1252 1377126
Transfer 1252 | 432306
ridership
Total 542 | 1346723
ridership
Holiday Single
ridership ridership >42 1059512
Transfer 542 287,211
ridership
Temperature
1794 15
(9
Humidity
Weather (%) 1794 60
condition | Wind speed 1794 33
(m/s)
Rainfall 433 13
(mm)
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Table 2. Result of regression for ridership on the city bus and subway

T Ridership on the city bus Ridership on the subway
ype . .
on Weekday on Holiday on Weekday on Holiday
Quantile| 0.1 |03 |05[07(09|01|03({05]07]09|01|03[05]|07|09(01[03]05]|07]|09
Tempera
ture 0.68]042(0.32(0.27|0.27|0.24 [ 0.29(0.27 | 0.20 | 0.23 | 0.40 | 0.14 | 0.04 |-0.04|-0.10/ 0.17 | 0.12]| 0.12| 0.13 |-0.04
2?)[;:?1 0.18|0.04 | 0.01 [ 0.01 |-0.00|-0.06(-0.07| 0.07 |-0.02| 0.07 {-0.01| 0.01 |-0.01| 0.03 | 0.02 |-0.00|-0.05| 0.04 |-0.01|-0.02
Humidity|-0.43|-0.30|-0.19{-0.14{-0.12|-0.10|-0.20|-0.08|-0.06|-0.05|-0.17| 0.02 | 0.15 | 0.19 | 0.14 |-0.13|-0.06|-0.04|-0.15/ 0.13
Rainfall |-0.06(-0.10{-0.14|-0.14{-0.13|-0.14(-0.12|-0.20|-0.15|-0.12|-0.03(-0.07|-0.11|-0.12(-0.09|-0.09|-0.08|-0.05|-0.11{-0.18
Whether
rain of [0.00|0.01|-0.01(-0.02(-0.03| 0.07 |-0.02| 0.04 | 0.03 |-0.06|-0.05|-0.05(-0.08{-0.11|-0.14| 0.03 | 0.02 {-0.02| 0.10|-0.09
not
note) the shadow is below the significance level of 0.1
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Figure 2. Result of regression for ridership on the city bus and subway
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Table 3. Result of regression for ridership on the city bus-city bus and city bus-subway

T ridership on the city bus-city bus ridership on the city bus-Subway
ype
on Weekday on Holiday on Weekday on Holiday
Quantile| 01 {03 |05[07]09|01({03|05|07|09|01[03|05|07|09(01]03|05|07]09
Tempera
ture 0.5510.43(0.48(040(0.29/0.30|0.31|0.31|0.23|0.35|0.40|0.22 | 0.19 {0.21| 0.07 | 0.30 | 0.20 { 0.20 | 0.07 | 0.06
::\)[g;ccjj 0.1410.05]0.02 [ 0.01 | 0.04 |-0.05|-0.00{ 0.04 | 0.03 | 0.05 | 0.07 | 0.05 | 0.02 [ 0.02 | 0.04 | 0.03 | 0.02 | 0.06 | 0.08 | 0.07
Humidity|-0.40(-0.36(-0.39(-0.32|-0.19|-0.18|-0.21|-0.16(-0.15|-0.15|-0.32(-0.38|-0.39|-0.32|-0.22(-0.28|-0.30|-0.26|-0.16 |{-0.05
Rainfall |-0.02{-0.13{-0.13|-0.11|-0.13{-0.09|-0.12|-0.16|-0.09|-0.14{-0.01|-0.02|-0.03{-0.05{-0.04|-0.01|-0.05|-0.03| 0.01 |-0.11
Whether
rain of |-0.01|-0.10|-0.09| 0.00 {-0.05| 0.05 | 0.01 [ 0.04 [-0.02|-0.01| 0.14 |-0.13{-0.10{ 0.06 | 0.01 | 0.08 | 0.07 | 0.03 |-0.03|-0.01
not
note) the shadow is below the significance level of 0.1
U AUHHA-A A 2t SHY FY MUH LA 2 2 =i
Transit Ridership on Weekday{City Bus-City Bus) Transit Ridership on Holiday(City Bus— City Bus)
08 0.8
06 —_—lk 05 ——==
\—’A\A Temperature Tempersture
= \‘ -.-\T:;n Speed o 0——“—'\/ = E:;n Speed
02 ——i 02 aC
o %‘\% Humidity g | Humidity

-0.2

—zey
Rainfall

new

Rainfall

-0.2

——zey
Rainfall

—=Hoe

-0.2

04 - - ——Hg% 04 —F=H|H%
Whether Rainornot ‘Whether Rainor not
-0.6 -06
HY A AT G 83 SHY FY A ARG 83 SHY
Transit Ridership on Weekday|City Bus-Subway) Transit Ridership on Holiday(City Bus-Subway)
08 eR:2
08 2k s ——gn
Temperature Temperature
0.4 A N 2 0.4 —-— =
Wind Speed o e Wind Speed
02 - — e 02 — - st
s 2 ==
p m - Humidity é Humidity

— o
Rainfall

—— 0]

e WensranEi || Whether Rainor not
-0.6 -0.6
Figure 3. Result of regression for ridership on the city bus-city bus and city bus-subway
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