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Abstract: In this report the travel time by aircraft and railroad from Tokyo to seven of the cities in western Japan will be compared.
The comparison predicts travel times for after the opening of the Linear Chuo Shinkansen to Nagoya in 2027. The results predict that
the railroad travel time will be shorter than that of aircraft between Tokyo and Okayama after the Linear Chuo Shinkansen opens to
Nagoya, and the railroad travel time will be shorter between Tokyo and Hiroshima once it opens to Osaka in 2045.

1. Introduction

The Linear Chuo Shinkansen which will connect Shinagawa Station in Tokyo to Nagoya Station in Aichi Prefecture will start
operation in 2027. The fastest train is predicted to be able to make the trip between stations in 40 minutes. The line will be extended
to Osaka in 2045 to connect Osaka Tokyo via a 67-minute ride !". This report compares the intercity travel times of railroad and
aircraft to examine which one is most advantageous. Three comparison modes were carried out for estimation of intercity travel time
through the selected modes. The transportation modes to be compared are the Shinkansen, a combination of the Linear Chuo

Shinkansen and other Shinkansen, and aircraft. By comparing these transportation modes, travel time between cities was predicted.

2. Methods

In this reseach, terminal points in each of the following seven cities were selected: Osaka, Kobe, Okayama, Hiroshima,
Yamaguchi, Kitakyusyu, and Fukuoka. The starting point was Tokyo Station and the terminal points were the main stations nearest to
the prefectural offices of each city. In the case of Kitakyusyu, the main station closest to the city hall was selected. The Nozomi was
the assumed Shinkansen train for this research. The time required values used were from September 2013, and they were rounded
from the average to the nearest 5 minute increment (See Table 1). A 15 minute transfer time from the Linear Chuo Shinkansen to the
Shinkansen was assumed, and it was assumed that the Linear Chuo Shinkansen will be connected at Shin-Osaka Station in Osaka.
The Linear Chuo Shinkansen required travel time used was 40 minutes between Shinagawa and Nagoya, and 75 minutes including
the time for a stop at Nagoya between Shinagawa and Shin-Osaka. In the case aircraft transportation, the use of monorail to Haneda
Airport was assumed. For boarding the aircraft, the time required was set at 30 minutes and more for boarding procedures and safety

inspection. Flight times from flight schedules in September 2013 were rounded to the nearest 5 minute increment (See Table 2).

Table 1. The average Shinkansen travel time Table 2. The average aircraft travel time from Haneda Airport
Estimated by the reference [2] Estimated by the references [3], [4]

Tokyo Nagoya |Shin—Osaka ANA JAL Flight Time

(Average) | (Average) | (Average) (Average) |
sorome | 2o [t T
Shin-Kobe | (onaomim | (1noomim) | Ci5min o 71-7min _ Gz
ormams_| oo | vt | o onsyare | tomn | 7m0 | o
Hiroshima | (4notmin | conoomim | Clnormin Hiroshima |  83.Tmin 806mn | (gmie
Kokra | (ongsmin) | aho7min) | ot dmin Kitakyusyu | 100min om0 | (o)
Hekata | oroaric) | canpamim | (onoomin Fukuoka | T07.2min 105mn | oomim |
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3. Results
Figure 1 shows travel time from Tokyo after the Linear Chuo Shinkansen opens to Nagoya. Use of the Linear Chuo Shinkansen is
predicted to shorten the railroad time required to each destination by 20 to 25 minutes.
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Figure 1. Comparison of the travel time after opened to Nagoya

Figure 2 shows the travel time from Tokyo to Osaka using the Linear Chuo Shinkansen. The Linear Chuo Shinkansen can shorten
the travel time from that of the present Shinkansen by 35 to 50 minutes.
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Figure 2. Comparison of the travel time after opened to Osaka
4. Conclusion
The results show that the travel time of the Linear Chuo Shinkansen will be shorter than that of aircraft between Tokyo and
Okayama after the linear train opens to Nagoya. After is opens to Osaka, passengers between Tokyo and Hiroshima will be able to
save time by using the railroad. The travel time of the Linear Chuo Shinkansen may attract passengers who currently use aircraft due

to lower travel times which may benefit the railroads.
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