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Estimation of Hourly Variations in Public Transit Demand according to the Addition

of Sales Facilities to Railway Stations: Focusing on Metro and Bus Transit Demand

BRI - SO - A4 - e

Jaemin Jang - Dae Seop Moon - Sujeong Kim - Tae-Hyoung Tommy Gim

Abstract The total number of passengers on the KTX since its construction in 2004 surpassed 500 million in October,
2015. The operation of KTX made it possible to reach anywhere in a country in half a day, which subsequently altered peo-
ple’s lifestyle. As the KTX has become an important mode of transportation, there is a growing interest in the optimal size
and location of its stations. Currently, the stations are constructed through public-private partnerships since a sufficient
amount of budget is hard to secure only from the public sector; however, because railway stations are traditionally aimed at
promoting public interests, an emphasis on the profitability of the private sector could compromise public interests. At this
juncture, this study separately computes the number of users based on each of the two primary functions of the stations—
as a railway station and as a sales facility—and estimates the numbers of people according to various transportation modes
that are taken to access the stations. This estimation is applied to the case of Dongdaegu Station, which will open in 2016.
Such an application helps to predict and respond to possible congestion as brought about by the expansion of the sales facil-

ity.
Keywords : Complex transfer center, Railroad and sales facility, Access transportation, Transportation
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Table 1. Passenger traffic by train in seoul station.

KTX Saemaeul Mugunghwa Total
Departure 13,633,289 502,425 3,315,447 17,451,161
Arrival 13,886,953 427,113 3,301,700 17,615,766
Total 27,520,242 929,538 6,617,147 35,066,927

Source: Korea rail network authority
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Table 2. State of transportation (subway and bus) and building in Seoul station.

Classification Subway Bus Classification State of building
4 (Seoul metro line 1, Seoul metro | 76 (Trunk, Branch, Circulation, Total 146,206m>
otal area
Routes line 4, Gyeongui-Jungang line, Town shuttle, Metro, Direct, (43,328 pyeong)
Incheon airport railroad) Airport) 95.007m>
Number of transport Station (27,840 )
umber of transpo , eon,
P 76,601,429 - pyeong
personnel
Total of operati Large sales facilit 1,199m?
ratin, ili
ot o operating 1,362(two-way) 16,086(two-way) arge saies T (15,488 pyeong)
vehicles
Source: Airport railroad, Seoulmetro, Korail, Seoul TOPICS
iAo A=} 1 hPHIPA RS ol §51 o[ §AEY ML WESTE BEFLS Aol Flolck. olo] ek Ameia

FATHAA 3 2103 KTX A B3t 7 At o Aoaf HEol g Ht Wt a&81s 4
gatalon, hFAmAIEES 2011d AMEATHoA aist TREuwEE W WA AP A8, o wisky A
WEFPTRHE 9} 285t A& o542 35,066,927 /d-S wEpThtagol 283 A, A& gAE 1
B4k o] @917 Table 3123t k. SHA, RN A9 & ol87) AR} glol 8RS TOR ol gl
Table 3. Access transit modal split and user population at Seoul station.
Single station Transit modal split User population Complex station Transit modal split User population
0, 0,
User population of Subway 53.4% 18,725,739 User population of Subway 41.0% 6,346,093
railroad facility Bus 14.5% 5,084,704 large sales facility Bus 27.6% 4,272,004
Car 10.1% 3,541,760 Car 17.0% 2,631,307
35,066,927 Taxi 18.3% 6,417,248 15,478,276 Taxi 3.1% 479,827
person/year Etc 3.7% 1,297,476 person/year Etc 11.3% 1,749,045

Source: The Kores transport institute, The Seoul institute

Seoul station’s parking lots consist of no. 1, no. 2, no. 3, no. 4 and Lotte Mart Parkin ot The number of entry | The number of user
parking lot and this study assumes that all automobiles to Lotte Mart parking lot vehicles populations

use the sales facility (auto occupancy of 1.59 was applied according to the 2011 Lotte Mart 4,534 2,631,307
Seoul Institute Report, particularly its downtown department store standard). parking lot person/day person/year

Source: The Seoul institute
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Table 4. Basic unit analysis of sales facility in Seoul KTX complex transfer center.
Analysis of basic unit
Total area of sales facility Number of users of sales facility
Annual average users Daily average users
51,199m> 15,478,276 302 person/m> 0.83 person/m>
222 StFY sSME
Srjpelol HEKTX U UNPEE)S o] §aks A7k o[ §25Q013 7IF)s 1897667750 Wb 1l AAERE b

A1A-8 Table 59+ Zt}.

Table 5. Passenger traffic by train in Dongdaegu station.

KTX Saemaeul Mugunghwa Total
Departure 6,501,728 323,808 2,751,360 9,576,896
Arrival 6,377,434 313,335 2,709,012 9,399,781
Total 12,879,162 637,143 5,460,372 18,976,677

Source: Korea Rail Network Authority
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Table 6. State of transportation (subway and bus) and building in Dongdaegu station.
Bus

Classification Subway Classification State of buliding

26 (Trunk, branch, express,

Routes 1 (Daegu metro line 1) . . Total area 112,923m>(34,159 pyeong)
circulation, regular)
Number of transport . 5
9,702,691 - Station 13,753m"(4,160 pyeong)
personnel

Total of ti L le facilit
otal o f)pera ing 206(Two-way) 1.969(Two-way) arge sale facility
vehicles

. 99,170m%(29,999 pyeong)
(extension)

Source: DTRO, Daegu metropolitan city
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Table 7. Access transit modal split and user population in Dongdaegul station.

Single station Transit modal split User population Complex station Transit modal split User population
User population of Subway 31.1% 5,901,747 User population of Subway 23.2% 4,248,830
railroad facility Bus 23.1% 4,383,012 large sales facility Bus 31.2% 5,713,943
Car 16.4% 3,112,175 Car 28.4% 5,201,154
18,976,677 Taxi 24.6% 4,668,263 18,313,921 Taxi 9.8% 1,794,764
person/year Etc 4.8% 910,880 person/year Etc 7.4% 1,355,230
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Table 8. Estimation method of sales facility users in Dongdaegu station.
Dongdaegu station . . . Reflecting figures of regional Sales facility users in
. . Basic unit of sales facility L. .
commercial facility area characteristics* Dongdaegu station
99,170m?> 0.83 person/m> 0.61 18,313,921 person/year
*Trip generation rates of sales facility, Seoul: 65.46/1,000m?, Daegu: 39.94/1,000m?> (K TDB)
03 BMAD
231 M29 gsHH
ABFAR AL ol g3 A FRYLS Tolst] Sla) WA ML @A) 0§ REL A ASE F5a
68,6908 TFOR Mool X5HA 5 ol§Ae] A WehE Hgslich. BECA 0§84 REL Meoolr] NS
Table 9. Estimation of Seoul station’s (railroad and sales facility) use demand by access transportations.
Estimation of use demand by subway Estimation of use demand by bus
D User distributi D User distributi
O. ser ASTOWHON| 9) User distribution o O set AISTOUON 0) ser distribution o
in Seoul station . . User distribution in Seoul station . . User distribution
of railroad facility . of railroad facility .
(Use of subway . of sale facility (Use of subway . of sale facility
. (Use of train traffic . ...~ |(Use of train traffic
. |Number of| traffic distribution . @D-®) Number of]| traffic distribution . @D-®)
Time distribution ) distribution )
operating of subway) operating of subway)
subway  [Number of| Number of Number of| bus | Number of Number of]| Number of]
person Person Person Person Person Person
departure . departure . departure | . departure . departure . departure | .
. in . in . in . in . in . in
and arrival . and arrival . . |and arrival . and arrival . . |and arrival . . |and arrival .
vehicle vehicle vehicle vehicle vehicle vehicle
person person person person person person
00~01 172 379 2.0 51 0.3 328 1.9 550 131 0.2 14 0 117 0.2
01~02 0 0 0.0 0 0.0 0 0.0 275 11 0.0 11 0.1 0 0.0
02~03 0 0 0.0 0 0.0 0 0.0 0 0 0.0 0 0.0 0 0.0
03~04 0 0 0.0 0 0.0 0 0.0 0 0 0.0 0 0.0 0 0.0
04~05 0 0 0.0 0 0.0 0 0.0 275 5 0.0 5 0.0 0 0.0
05~06| 244 387 1.5 297 1.2 90 0.4 550 139 0.3 209 0.4 44 0.1
06~07| 574 1,432 2.5 1,242 22 190 0.3 658 534 0.8 446 0.7 89 0.1
07~08| 854 3,896 4.6 3,126 3.7 760 0.9 874 1,454 1.7 1,087 1.2 367 0.4
08~09 918 7,917 8.6 4,104 4.5 3,813 42 982 2,955 3.0 1,114 1.1 1,840 1.9
09~10 778 4,371 5.6 2,565 33 1,806 23 874 1,631 1.9 697 0.8 935 1.1
10~11 698 2,963 42 2,155 3.1 809 1.2 766 1,106 1.4 585 0.8 521 0.7
11~12| 604 2,914 4.8 2,155 3.6 759 13 766 1,087 1.4 585 0.8 502 0.7
12~13| 566 3,213 5.7 2,463 4.4 750 13 766 1,199 1.6 669 0.9 530 0.7
13~14| 600 3,297 5.5 2,616 4.4 680 1.1 766 1,230 1.6 710 0.9 520 0.7
14~15 568 3,110 5.5 2,463 43 647 1.1 766 1,161 1.5 669 0.9 492 0.6
15~16 586 3,569 6.1 2,616 4.5 953 1.6 766 1,332 1.7 710 0.9 622 0.8
16~17 578 3,681 6.4 2,924 5.1 756 1.3 766 1,374 1.8 794 1.0 580 0.8
17~18| 680 4,332 6.4 3,643 5.4 689 1.0 766 1,617 2.1 989 1.3 628 0.8
18~19] 804 7,227 9.0 5,130 6.4 2,097 2.6 874 2,697 3.1 1,393 1.6 1,304 1.5
19~20] 800 5,126 6.4 3,437 43 1,689 2.1 982 1,913 1.9 933 1.0 980 1.0
20~21 736 3,364 4.6 2,873 39 491 0.7 874 1,255 1.4 780 0.9 475 0.5
21~22 520 3,215 6.2 2,616 5 598 1.2 766 1,200 1.6 710 0.9 489 0.6
22~23 556 2,792 5.0 2,103 3.8 688 1.2 766 1,042 1.4 571 0.7 471 0.6
23~24| 450 1,505 33 923 2.1 581 13 658 562 0.9 251 0.4 311 0.5
Total | 12,286 68,690 5.6 51,303 42 17,387 1.4 16,086 25,635 1.6 13,931 0.9 11,704 0.7
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Table 10. Estimation of Dongdaegu station’s (railroad and sales facility) use demand by access transportations.

Estimation of use demand by subway

Estimation of use demand by bus

(D User distribution (D User distribution
in D 2 istributi in D 2 istributi
in ondaegu (@) Us-er dlstl‘lbl.lt-lon User distribution in ondaegu @) Us.er dlStrlbL'lt-lon User distribution
complex station | of railroad facility . complex station | of railroad facility o
. of sale facility . of sale facility
(Use of subway | (Use of train traffic @-®) (Use of subway | (Use of train traffic @-®)
Time |NUMPerOfl affic distribution | distribution ) Number of| e distribution | distribution )
operating of subway) operating of subway)
subway bus
Number of] Number of’ Number of] Number of] Number of INumber of]
Person Person Person Person Person Person
departure | . departure . departure . departure | . departure . departure | .
. in . in . in . in . in . in
and arrival . . | and arrival . . |and arrival . and arrival . and arrival . . |and arrival .
vehicle vehicle vehicle vehicle vehicle vehicle
person person person person person person
00~01 0 0 0.0 0 0 0.0
01~02 0 0 0.0 0 0 0.0
02~03 0 0 0.0 0 0 0.0
03~04 0 0 0.0 0 0 0.0
04~05 0 0 0.0 0 0 0.0
05~06 18 243 13.5 243 135 28 180 6.4 134 4.8
06~07 78 556 7.1 517 6.6 39 0.5 84 559 6.7 384 4.6 175 2.1
07~08 114 1,378 12.1 1,261 11.1 117 1 112 1,099 9.8 937 8.4 163 1.5
08~09 138 1,528 11.1 1,294 9.4 234 1.8 131 1,847 14.1 961 73 887 6.8
09~10 108 1,588 14.7 808 7.5 779 6.4 121 1,579 13.1 600 5 979 8.1
10~11 90 1,479 16.4 679 7.6 800 7.1 112 1,471 13.1 504 4.5 967 8.6
11~12 96 1,564 16.3 679 7.1 885 7.9 112 1,556 13.9 504 4.5 1,051 94
12~13 84 1,637 19.5 776 9.2 860 7.7 112 1,628 14.5 576 5.2 1,052 9.4
13~14 96 1,653 17.2 825 8.6 828 7.4 112 1,644 14.7 613 5.5 1,032 9.2
14~15 84 1,652 19.7 776 9.2 876 7.8 112 1,643 14.7 576 52 1,067 9.5
15~16 96 1,810 18.9 825 8.6 985 8.8 112 1,801 16.1 613 5.5 1,188 10.6
16~17 84 1,915 22.8 922 11.0 993 8.9 112 1,905 17.0 685 6.1 1,220 10.9
17~18 96 2,049 213 1,148 12.0 901 7.4 121 2,038 16.8 853 7.1 1,185 9.8
18~19 120 2,477 20.6 1,617 13.5 860 6.6 131 2,464 18.8 1,201 9.2 1,263 9.6
19~20 144 1,997 13.9 1,083 7.5 913 7.5 121 1,986 16.4 805 6.7 1,182 9.8
20~21 108 1,567 14.5 905 8.4 662 5.9 112 1,559 13.9 673 6 887 7.9
21~22 84 1,255 14.9 825 9.8 430 3.8 112 1,248 11.2 613 5.5 636 5.7
22~23 78 1,021 13.1 663 8.5 358 43 84 1,015 12.1 492 59 523 6.2
23~24 60 443 7.4 323 54 119 43 28 440 15.7 240 8.6 200 72
Total 1,776 27,810 15.7 16,169 9.1 11,641 5.9 1,969 27,665 14.1 12,010 6.1 15,655 8.0
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Table 11. Difference between the development plan and this study.

Development plan This research
User population of sale facility 19,666,930person/year 18,313,921person/year
Area basis Total area Sale facility area
Basic unit Sale facility Sale Facility in complex
Application data 2011 2013
3.8 £
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