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Establishing O/D Matrices by Time and by Direction to
Improve Demand Forecasting Reliability Through

uFo A Park Ohsung’™, 2|9 Shon Eui-Young™™*, $%% Yu Jeong Bok™*"

Abstract

Inbound and outbound traffic volume in Seoul is quite different by time and by direction. The difference is so
conspicuous in tolled Umyeonsan tunnel that the inbound traffic volume is higher than the outbound one during
16 hours in a day. Inbound car users are willing to pay toll fee to save travel time, while outbound car users
are reluctant to pay toll fee because the need to save travel time is not big enough and other neighboring roads
are not so congested. The traffic volume by direction in tolled roads depends not only upon trip purpose but also
upon congestion in neighboring roads so that it is necessary to consider these road characteristics, when assigning
O/D and forecasting traffic volume in roads. In reality, however, it is mostly to use peak and off-peak O/D, which
is established from one-day O/D and its traffic volume proportion in those time periods. So the peak and off-peak
O/D do not reflect the difference between produced and attracted trips in most zones in those time periods. This
study suggests that the combined O/D, which reflects the difference between produced and attracted linked trips
of each zone in most zones, should be used to forecast traffic volume by direction in Seoul. When the combined
unlinked and linked O/D is established and used to forecast the traffic volume in Umyeonsan tunnel and neighboring
roads, its forecasting reliability could be much improved.

Keywords: One-Day O/D, O/D Matrices by Time and by Direction, Demand Forecasting Reliability
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Figure 1_Flow of Study
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Figure 2_Traffic Volume by Time in Seoul
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Source: Seoul Metropolitan Government and Seoul Metropolitan Police Agency 2012.

Table 1_Traffic Volume by Time of Day

Category P’le‘li:(js H;au::y Duration

AM Peak 6~10 6.61% 4
Between Off-Peak 10~18 6.05% 8

PM Peak 18~21 6.32% 3
Evening Off-Peak 21~2 4.39% 5

Late Night Off-Peak 2~6 - 4
Source: Kim, Ryu and Hwang 2012.
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Table 2 _Linked Trips by Trip Purpose and by Time of Day

(unit: thousand trip, %)
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Table 3 _ Unlinked Directional Trip O/D by Time
of Day in Selected Districts of Seoul

(unit: trip/hour)

O Nowon | Gangseo | Gangnam
Category | District | District | District
Nowon - 13 4,002
AM
Peak Gangseo 3 - 2,192
Gangnam 559 370 -
Nowon - 3 604
PM
Peak Gangseo 15 - 274
Gangnam 4,203 1,761 -
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Figure 3 _Traffic Volume by Time in Seoul CBD
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Figure 4 _Traffic Volume of Umyeonsan Tunnel by Time in 2011
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Figure 5_Traffic Volume Validation Sites in Umyeonsan Tunnel and 2. 7|= H7ele| =X Znt
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Table 4 _Comparison of Surveyed and Assigned Aotk W 4= ok
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Table 5_ Comparison of Surveyed and Assigned
Traffic Volumes(AM Peak)

(unit: vehicle/hour, %)

CBD Inbound
Road Existing Studies(7~9) This Study(6~10)
No. | Surveyed | Forecast | Diff. | Surveyed | Forecast | Diff.
Traffic Traffic | Rate | Traffic | Traffic | Rate
1 1,261 1,339 6.2 1,494 1,540 3.1
2 2,581 2,231 | -135 2,637 3,106 17.8
3 2,711 2,161 |-20.3 2,863 2,836 -0.9
4 3,313 2,284 | -31.1 | 3,633 4,175 14.9
5 3,046 2,532 |-169 | 3,301 3,131 -5.1
6 4,107 5,835 | 42.1 | 3,633 4,175 14.9
7 3,354 2,510 |-25.2 3,727 3,693 -0.9
o 84 63
R’ 0.785 0.944
CBD Outbound
Rond |t Studies(7~9) This Study(6~10)
No. | Surveyed | Forecast | Diff. | Surveyed | Forecast | Diff.
Traffic Traffic | Rate | Traffic | Traffic | Rate
1 517 897 73.5 597 535 -10.4
2 2,387 2,091 |-124 | 2,603 2,316 |-11
3 | 2154 | 2,183 13| 2301 | 2092 | -9.1
4 2,570 3,021 17.5 2,791 3,291 17.9
5 1,836 2,994 63.1 2,583 2,193 | -15.1
6 4,332 5,099 17.7 | 2,791 3,291 17.9
7 2,976 2,495 |-162 | 3,399 3,109 -8.5
i 206 26
R’ 0.892 0.922
Both Direction
. Existing Studies(7~9) This Study(6~10)
No. | Surveyed | Forecast | Diff. | Surveyed | Forecast | Diff.
Traffic | Traffic | Rate | Traffic | Traffic | Rate
1 1,778 2,236 2571 2,091 2,075 -0.8
2 4,968 4322 | -13 5,240 5,422 3.5
3 4,865 4343 | -10.7| 5,164 4927 | -4.6
4 5,883 5,305 9.8 6,424 7,466 | 16.2
5 4,882 5,526 13.2| 5,884 5,324 -9.5
6 8439 | 10934 | 29.6| 6424 | 7,466 | 16.2
7 | 6330 | 5005 | -209| 7,126 | 6803 | -45
it 20 2
R’ 0.894 0.942
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