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Relationship between Diurnal Patterns of Passenger Ridership and
Passenger Trip Chains on the Metropolitan Seoul Metro System
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Abstract : This study investigates the diurnal pattern of transit ridership in the Metropolitan Seoul area. For the
purpose, we use a weekday Smart Card passenger transaction data in 2005. Eleven passenger trip patterns are found
from 2.74 million passengers moving on the Metropolitan Seoul Metro system. Among them, we analyze 2.4 million
passengers blonging to five trip types having only one or two transaction record during a day. A total of 357 metro
stations are classified to four types according to their diurnal pattern of passenger riderships. We analyze the
relationships between passenger’s trip chain patterns and subway station’s diurnal transit ridership patterns. The result
shows that the ratio of the number of passengers of particular time of the day is hierarchically related with trip chain
patterns.

Key Words : Metropolitan Seoul area, metro stations, trip chain pattern, diurnal pattern of transit ridership
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Table 1. Metro users’ trip chain pattern. $E7 ZATAIZEE 0|2XIQ| S3H HAY THE,

Pattern Trip chain # Trips # Passengers %
pattern I a—b 1 1,025,057 37.3
pattern 1I a—Dbb—a 2 748,702 27.2
pattern 111 a—b b—c 2 349,144 12.7
pattern IV a—b,c—a 2 151,010 5.4
pattern V a—b,c—d 2 123,708 4.5
pattern VI a—b.b—a >3 23,030 0.8
pattern VII a—b.y—a >3 135,752 49
pattern VIII a—b.y—z >3 119,370 43
pattern IX not belong to pattern I 1 7,130 0.2
pattern X not belong to pattern II, III, IV, V 2 14,079 0.5
pattern XI not belong to pattern VI, VII, VIII >3 49,535 1.8
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Figure 1. Frequency of visiting a metro station during the day. & & 3l& T+ 0|2 HIE,
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Figure 2. Ratio of frequency of visiting a metro station at each time of the day
to frequency during the entire day (1t trip). & Hml S34 &[0 CHEE A|ZHCHE HIZ,

Note: dlam_r, d1pm_r and dleve_r denote, for the first departure trip, the ratio of frequency of visiting a metro station at am,
pm and evening of the day to frequency during the entire day, respectively. alam_r, alpm_r, aleve_r denote, for the first
arrival trip, the ratio of frequency of visiting a metro station at am, pm and evening of the day to frequency during the
entire day, respectively. d2am_r, d2pm_r, d2eve_r denote, for the last departure trip, the ratio of frequency of visitng a
metro station at am, pm and evening of the day to frequency during the entire day, respectively. a2am_r, a2pm_r, a2eve_r
denote, for the last arrival trip, the ratio of frequency of visiting a metro station at am, pm and evening of the day to
frequency during the entire day, respectively.
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Figure 3. Ratio of frequency of visiting a metro station at each time of the day
to frequency during the entire day (2" trip). &= S| S Fx|0l CHEH A|ZHCHE HIE.
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Table 2. Classification membership identified by each trip chain pattern. £3 A I{E & & ZH 782
Station group pattern I pattern II pattern IIT pattern IV pattern V
group i 11 6 5 26 19
group i 32 39 30 36 22
group iif 91 63 128 170 119
group iv 223 103 194 125 197
group v 146
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Table 3. Approximate membership of metro stations across trip chain patterns. =3 ZATAIEE & Flok 1M
Group n Member station
1 9 Seoul Jamsil Samseong Seolleung Gangnam Sadang Sillim Shinchon Express Bus Terminal
2 37 City Hall Chonggak Jongno3-ga Cheongnyangni-(under) Yeongdeungpo Sindorim Gasan Digital

Complex Suwon Bucheon Bupyeong Juan Euljirol(iD-ga Kunkuk Univ. Gangbyeon Yeoksam Seoul
Nat'l Univ. Seoul Univ. Guro Digital Complex Daelim Dangsan Hongik Univ. Yeonsinnae Chungmuro
Apgujeong Yangjae Nowon Ssangmun Suyou Mia-Samguri Hwehwa Myeong-dong Chongsin Univ.
Gwanghwamun Choenho Dondaemun Dongdaemun History & Culture Songmae

3 110 Jongno3-ga Sinseol-dong Jegi-dong Namyeong Yongsan Noryanjin Daebang Hoegi Hankuk Univ.of
Foreign Studies Seokgye Seongbuk Changdong Singil Guro Anyang Geumjung Sungkyunkwan Univ.
Gaebong Yeokgok Dongam Dongincheon Sosa Onsu Dobongsan Uijeonbu Ganeung Euljiro3(sam)-ga
Euljiro4(sa)-ga Sindang Hanyang Univ. Ttuksum Seongsu Gueui Sungnae(Jamsillaru) Sincheon Sports
Complex Seocho Bangbae Nakseongdae Bongcheon Sin Daebang Mullae Yeongdeungpo-gu Office
Hapjeong Ehwa Womans’ Univ. Chungheongno Gupabal Bulgwang Nokbeon Hongje
Gyeongbokgung Anguk Dongguk Univ. Yaksu Sinsa Nambu Bus Terminal Dogok Suseo Hwajeong
Sanggye Mia Gireum Sungshin Womans’ Univ. Hansung Univ. Hoehyeon Sukmyeong Womans’ Univ.
Sin Yongsan Ichon Indeogwon Beomgye Sanbon Sangroksu Songjung Balsan Hwagok Kkachisan
Mokdong Omokkyo Yeouido Mapo Gongdeok Seodaemun Dapsimni Janghanpyeung Gunja
Ganddong Anam Taeleungipgo Suraksan Hagye Gongreung Sangbong Myeonmok Children;s Grand
Park Chungdam Gangnam-gu Office Hakdong Non-hyun Naebang Songsil Univ. Sangdo Chulsan
Gwangmyeong Dandaeogeori Moran Yatap Seohyeon Migeum Ori Wangsimni

4 201 Dongmyo-ap Sinimun Wolgye Nokcheon Siheung(Geumcheon-gu Office) Seoksu Gwanak Myenghak
Gunpo Uiwang Hwaseo Doksan Seryu Byeongjeom Sema Osan College Osan Songtan Seojeong-ri
Pyeontaek Seonghwan Jiksan Dujeong Cheonan Oryu-dong Baegun Jemulpo Incheon Guil Bugae
Ganseok Dowon Jung-dong Dohwa Banghak Dobong Mangwolsa Hoeryong Sangwangsimni Ahyeon
Yongdap Sindap Dorimcheon Yangcheon-gu Office Sinjeongnegeori Yongdu Jichuk Muakjae
Dongnimmun Geumho Oksu Jamwon Maebong Daechi Hangnyeoul Daechoeng Irwon Samsong
Wondang Daegok Baekseok Madu Jeongbalsan Juyeop Daehwa Danggogae Samgakji Dongjak
Namtaeryeong Wunbawi Seoul Race Course Seoul Grand Park Gwacheon Gwacheon Government
Complex Pyeongchon Daeyami Banwol Hanyang Univ. at Ansan Jungang Gojan Gongdan Ansan
Singilonchon Jungwang Oido Surisan Banghwa Gaehwasan Gimpo International Airport Ujangsan
Sinjung Yangpyeong Yeongdeungpo Market Yeouinaru Aeogae Cheongu Singeumho Haengdang
Majang Achasan Gwangnaru Gildong Goupundari Myeongil Goduk Sangil-dong Dunchon-dong
Olympic Park Bangi Ogeum Gaerong Geoyeo Macheon Eungam Yeokchon Doakbawi Gusan Sagjeol
Jeungsan Susaek World Cup Stadium Mapo-gu Office Mangwon Sangsu Gwangheungchang Daeheung
Hyochang Park Noksapyeong Itaewon Hangangjin Beotigogae Changsin Bomun Korea Univ. Wolgok
Sangwolgok Dolgoji Hwarangdae Bonhwasan Jangam Madeul Junggye Mukgol Junghwa Sagajung
Yongmasan Junggok Ttuksum Pleasure ground Banpo Namseung Jangseungbaegi Sindaebangsamguri
Boramae Sinpung Namguro Cheonwang Amsa Gangdong-gu Office Mongchontosung Seokchon
Songpa Garak Market Munjung Jangji Bokjung Sansung Namhansansung Sinheung Sujin Gyulhyeon
Bakchon Imhak Gyesan Gyeongin National Univ.of Education Jakjeon Galsan Bupyeong-gu Office
Bupyeong Market Dongsu Bupyeongsamguri Ganseokoguri Incheon City Hall Culture & Art Center
Incheon Terminal Munhak Stadium Sunhak Sinyeonsu Woninjae Dongchun Dongmak Seobinggo
Hannam Eungbong Cheongnyangni(Ground) Jungnang Mangu Yangwon Guri Donong Yangjeong
Deokso Hanti Guryong Gaepo-dong Daemosan Kyungwon Univ. Taepyeong Sunae Jeongja Imae
Bojeong

Note: n is the number of metro stations.
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Figure 4. Metro station-visiting frequency of trip
chain pattern I. Frequency of visiting a metro station
during the day (a). Ratio of metro station-visiting
frequency in each time period to the entire day for
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Figure 6. Metro station-visiting frequency of trip
chain pattern Ill. Frequency of visiting a metro
station during the day (a). Ratio of metro station-
visiting frequency in each time period to the entire
day for the 1st departure (b) and 1st arrival (c) per
metro station group. Ratio of metro station-visiting
frequency in each time period to the entire day for
the 2" departure (d) and 2" arrival (e) per metro
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Figure 8. Metro station-visiting frequency of trip
chain pattern V. Frequency of visiting a metro
station during the day (a). Ratio of metro station-
visiting frequency in each time period to the entire
day for the 1st departure (b) and 1st arrival (c) per
metro station group. Ratio of metro station-visiting
frequency in each time period to the entire day for
the 2nd departure (d) and 2™ arrival (e) per metro
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Table 4. Variables of metro station-visiting frequency with significant difference between metro station groups.

o B 2t KO3 K0IZ HOIE o 0] HIE HAS,

1% departure 1t arrival 2 departure 2d arrival
P n
amr | pmr | ever | amr | pmr | ever | am.r | pm.r | ever | am.r | pmr |ever

I * * *
II * * * * * #* H* * H* £
III * * * * * * *

* * * * * * * * * H* *
v
V * #* * * * *

Note: P is trip chain pattern, and 7 is frequency of visiting a metro station during the day. am_r, pm_r and eve_r denote the ratio

of frequency of visiting a metro station at am, pm and evening of the day to frequency during the entire day, respectively.
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