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Table 1 OWPI and SOWPI of each line and period
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B22 771 1 0.929 0.934 0.931 0.968 0.850 0.834
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B2 i1 0.893 0.924 0.827 0.768 0.867 0.818
B2 772 0.850 0.865 0.864 0.905 0.841 0.820
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B7 Ji1 2 0.919 0.907 0.911 0.919 0.919 0.923
B7 51 1 0.921 0.949 0.921 0.903 0.886 0.877
B7 P51 2 0.879 0.932 0.929 0.856 0.911 0.924
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Time Reliability of Urban Public Transportation Using Space-time Path

HU Ji-hua'?, CHENG Zhi-feng"?, ZHAN Cheng-zhi'2, CHEN Xi'?

(1.Research Center of Intelligent Transportation System, School of Engineering, Sun Yat—sen University,
Guangzhou, Guangdong 510275, China; 2. Guangdong Provincial Key Laboratory of
Intelligent Transportation System, Guangzhou, Guangdong 510275, China)

Abstract: The time reliability is an important indicator of bus services quality evaluation. The improvement of
time reliability has much potential to attract more commuters to public transit and to reduce the congestion
through modal shift from cars. The time reliability is one of the space-time characteristics of urban public trans-
portation. At present, there is not much researches on bus service reliability from the time geography perspec-
tive. To aim at filling the gap, this article proposes an evaluation approach of time reliability for the urban pub-
lic transportation in space-time process based on time geography. In this approach, four indexes, one-way punc-
tuality index (OWPI), stability of one-way punctuality index (SOWPI), station punctuality index (SPI), stabili-
ty of station punctuality index (SSPI), are included. The space-time path, which is a basic concept of time geog-
raphy, is also used to describe the four indexes as a powerful tool. OWPI and SOWPI are the moderate level in-
dexes to investigate the time reliability of bus line, while SPI and SSPI are the micro indexes for bus stations.
In addition, SPI and SSPI are time reliability indexes from the perspective of passengers, and they can also be
extended to micro and macro levels. Using GIS and GPS data, space-time paths of buses are formed to calcu-
late the indexes, and 6 bus lines of Guangzhou BRT are given as examples. Moreover, the route length, land
use types, period of day and number of stations are considered as influencing factors of time reliability. The re-
lationships between these factors and time reliability are investigated respectively. As to the analysis results, in
the same direction of a bus line, the time reliability of bus stations in the upper line is higher than that in down-
stream. The unreliability accumulation effect can be seen along the bus route. With respect to land use types, a
higher reliability in commercial land is indicated, which can be interpreted as that commercial lands, which
need better bus service since the commuters in such area, have more time constrains than others. With respect
to period of day, the statistical results indicate the lowest reliability is in the morning rush hours since all com-
muters flock to the transit system at the same time. Meanwhile, a bus line with more bus stations shows lower
time reliability as higher stop frequency reduces the arrival accuracy. Recommendations for improving time re-
liability are proposed in the analysis Recommendations for improving time reliability are proposed in the analy-
sis, which includes rational number (no more than 30) if station of a bus line, and reasonable length of that,

and providing better bus services in residential land plus in the morning rush hours.

Key words: time geography; space-time path; Bus; time reliability



