Thid. NZADHF, BITHE EBTIV—F NRAE B BEEALEDLTEESER

BOHRESHEI AT LOMELRETT,
This is a research and proposal of a comprehensive system including everything
from the bus body, operating method, route, bus stops, fees, and route map.

AOL ST BERICH > T A EHDEERVDRIENHISEICHVET,
In an era of an aging population, the key to regional cities staying alive lies in
public transportation.

NABMEWNCL DI, BRERADREHN VLT EBH5TT,
The reason why buses are difficult to use is because there is too little investment in
its infrastructure.
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Proposal, for the aging 21st Century city, of a
low-carbon public transportation system that
anybody can use
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The basic condition necessary for regional cities of Japan to survive the
21st Century is the provision of a public transportation network that
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can be used anywhere by anyone

The regional cities of Japan show more or less a dependence
on the automobile. Take food, for instance. There is an increase
in regions where we cannot buy food supplies or go out to eat
without a car (because these are all concentrated in shopping
malls and along bypasses). The United States, at the forefront
of this phenomenon, calls this the Food Desert. For the young
generation, who have sufficient financial and physical reserves
and use the car on a daily basis, this urban structure may not be
of any real inconvenience. However once we age, this kind of
urban environment suddenly becomes fatally difficult to live in.
Our concern is that, in an aging society = more than 40% of the
population are over 65 years of age (this will occur in the year
2030), if regional cities cannot escape from its dependence on
the automobile, they will not be able to survive. The Compact
City is an urban form that tries to solve this problem, but nobody
knows how we can make the current city compact. In order to
escape from our dependence on the automobile, and further,
as the only urban planning policy to lead to the realization of a
Compact City, we must first realize public transportation that can
acquire an overwhelming share.
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Annual change

in population
(nationwide) (National
Institute of Population
and Social Security
Research, March 2008)
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Population density and headway of buses in Nagaoka

The headways (service intervals) of buses in most parts of Nagaoka are over 50 minutes. Service is provided at high concentrations in the former
(pre-merger) city of Nagaoka, the “Kururin”bus line, New Town Center line, and the Nakazawa entrance line, which offer service at 15 minute intervals.
However, in other regions, bus headways are about 30 minutes. The northern region is scattered with villages and does not receive the benefit of buses.

1 5aMEIICT A

abus every 15 minutes

2 59MEIICTE

a bus every 25 minutes

359MEYICTE

a bus every 35 minutes

50U ESYICT B

a bus every 50 minutes

9 0B ESHIICT B

a bus every 90 minutes

800- 1200 A km?

600 - 800 A'km?

300-600 A km?

300L4F A/ km?

Population density
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The potential of the bus as convenient public transportation for
regional cities has not yet been developed
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Principal metropolitan areas: 45%
(Tokyo, Keihanshin, Chukyo)

REZBEDONIER (BEER ELEE)
(Reference: Ministry of Land, Infrastructure, Transport and Tourism
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75 FRARES R 17%
GERALB. LB ACESAN)
Principal regional cities: 17%
(Douou, Sendai, Hiroshima,
Northern Kyushu)

If we are to state what convenient public transportation is in one
word, it is one in which many residents can go to the places they
desire by using only public transportation and walking. And if
there is substantial public transportation, it would be the first
thing that people would think of to use to go anywhere.

The railway system in Japan’s metropolises are the best in the
world in any aspect, be it in terms of network concentration, sys-
tem redundancy (you can go to the same place in many ways),
punctual service, safety, or service quality - itis an extremely con-
venient and highly reliable public transportation system. Howev-
er, in terms of public road transportation, such as buses, bicycle
lanes, or sidewalks, and their facilities, Japan suddenly seems to
be an underdeveloped country. This is a big problem for regional
cities, where there is no other choice but to depend on the bus.

Dy 3%

H 75 PAZER T 5%

(BFHm, FH=h. REA®H. B
IR L e = N o )
Capital cities of regional areas or
equivalent: 5%

(Aomori City, Utsunomiya City,
Nagaoka City, Toyama City/ Takaoka
City, Kochi City, Oita City)
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Because the'bus'door cannot come up close to the

S sidewalk, passengers must first step into the car lane
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The first step
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There are no facilities like shelters or benches
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Poorly designed bus stops

There is a problem of the structure of bus stops, but even before
this, the small amount of pedestrian sidewalk space in the road,
with simply a bus sign posted by the side of the car lane, makes
waiting for buses a generally dangerous and uncomfortable ex-
perience. Bus stops where, even if there is some sidewalk space,
there are no sitting spaces so people have no other choice but to
stand waiting for the bus, or road structures where, even if low-
floor buses have been incorporated, they cannot park next to the
sidewalk are unfriendly to its users. Another big problem is that
there is no lighting, and after evening, it is too dark to see the bus
stop or bus schedule.

BEH VL RTRHER
There is little information'and
the display is simple
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The bus stop is not located in an appropriate place
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What are the most rational collection of fees and inspection of tickets?
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One-man (conductorless) bus door, with narrow aisles to make the but is a very expensive method.

collection of fees easier
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The prerequisite of all transportation systems in Japan is to col-
lect ticket fees from every single passenger. For that reason, the
station space must be completely enclosed and people or an
expensive automatic ticket gate must be stationed at each exit.
However, Western buses or municipal streetcars often leave the
payment of fees to the self-discipline of the passengers. And if
a ticketless passenger is found on the event of a spot check, an
expensive fine is imposed. If we compare the ratio of ticketless
passengers, it is most likely higher than that for the Japanese
style; however, there is sufficient logic to this Western style if we
compare it to overall management costs.

At the same time one-man (conductorless) buses in Japan, where
the driver collects ticket fees, are time-consuming and lengthen
stopping time at the stations while also placing a burden on the
drivers. Japan’s ticket fee collection method cannot be said to
be the best.

-0/ \DEEDRSHUN, REFIFEE>TENTH
£ | Collection of fees for Japanese railways. It is efficient and complete, DTHNTS

Collection of fees for European railways. You buy a ticket before
boarding and stamp it yourself on the train
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Those in the bus business have not become aware of
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A person looking up information on a bus system (Bogota,
Colombia)
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The bus route map of Nagaoka, difficult to decipher

the importance of route maps

For railways, there are exclusive tracks that have a highly notice-
able existence in the city; however, because the tracks for buses,
running simply on the road, are not visible, even residents find it
hard to be aware of bus routes. If we do not know the routes, we
can't decide where we can go, where we should transfer, or how
much time it would take. An accurate and easy-to-use provision
of information should lead to the popularization of bus use, but
bus information remains difficult to see and understand.

A map of transportation information, like the railway map of
the metropolis, provides an image of the city to the residents
and visitors. For instance, the Yamanote line in Tokyo provides a
frame of reference for understanding its geography. A beautiful
transportation map not only improves the image of the city, but
is engraved in the memories of the people as a symbol of the city.
We will explore forms for providing information related to trans-
portation, not only through a paper medium, but through forms
that make use of modern technology such as IT and are easy to
use for many people.

-
g &

T

SPWFUBEEL o fc O B OHTF ORERARK

London’s subway map, now a standard in the world
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Low-carbon
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The modern city must aim to be low-carbon. The spread of pub-
lic transportation will contribute to the reduction of carbon diox-
ide emissions.

IR — A Z 1) B EHEE (A #lith) FRCO2BFH E
(t/ AN/ 5E)

CO2 emissions from the automobile per person
based on region (t/pers./year)

B 000~050 g 5

P 050~ 1.00
I 1.00~1.50
1.50 ~ 2.00
BADHTCO2HIHEDN/7EE
[ 200~250 Distribution of CO2 emissions in Japan (x1000 t)
B 250~3.00
- 3.00 _[;(J: %fsf:slgrf}cesses ﬁizj
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IRIVF—ERIRERRY
Energy conversion
sector

EEHIERFT

Transportation 33%
378,934 Ft

sector

27%
311,139 Ft
fete

Construction industry

FESEERP GRERLIY) 1%

Industrial sector (non-construction)
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w Created with data from the National Institute for Environmental Studies database
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an urban form appropriate for it. The sizes of pre-modern cities
were dictated by waking distances. City si '
tury was decided by the family car. In

society, the city will be dictated by t
transportation system.
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Why a bus?

The streetcar is recently attracting attention and has even be-
come the symbol of the environmental city, but, actually, street-
cars used to run in almost all Japanese cities in the past. How-
ever, its history is that, along with the popularization of the family
car in the 70’s it was discontinued as a hindrance to car traffic.
Some few decades later, it is now starting to reappear with its
name changed to a Western one, called the LRT, and with a few
touch-ups to its design.

At the backdrop to the strong interest in the LRT are: the influ-
ence of European precedents, Japan’s strong faith in the railway
system, and the fact that the advance of public road transporta-
tion is hindered by the belief in the priority of the automobile.
However, not only does a streetcar require a bigger initial in-
vestment than a bus, but creating expensive tracks in an age for
shrinking the city cannot be said to be a smart idea.

On the other hand, we can say that a reconsideration as to wheth-
er the bus is truly inferior compared the streetcar as a means of
public transportation is necessary. First of all, are these two com-
pared on the same conditions? The lack of punctuality in bus
service as well as the lack of comfort results from the fact that
it is operated in conjunction with general traffic. The streetcar
can run on an exclusive track without any hindrance, and further-
more has a platform for ease of boarding, and in most cases has
a roof. Bus stops, on the other hand, have only a single bus sign.
On cold days it provides no shelter, and on rainy days, we cannot
even put our bags on the floor.

B&#RER (km) BREREAR(AE)

i @

BE®E
HEOBRFREAR
L Jso  FEDOEREONE
BB,
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Correlation between
2000 length of streetcar
ol tracks and the spread
L 1000 of the family car.
(Reference: Ministry of

0 Land, Infrastructure,
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 and Transpo’t)

R BIEFREPHER

Public transportation oriented urban development

BRI NRAZEDHICIE. BV BIREELETEENLE
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%, CDEKDGEZ S ZEMHETE CIETOD (Transit  Oriented
Development) &FFA TN,

NADESRIER BV DBREERSHIUT1— I\ (TZV))) DWHRER
The urban landscape of Curitiba (Brazil), with an increased floor area ratio along
the trunk routes where the buses operate

A convenient bus system requires a high concentration of bus
routes and service, but, in order for it to be economically sustain-
able it must also have high usage. For this, many people must
live along the bus route. In other words, an urban plan that ad-
vances development by linking the maintenance of public trans-
portation with land use will come to be necessary. This kind of
thinking is called TOD (Transit Oriented Development) in urban
planning.
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ITS will increase the possibilities of the bus
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The use of ITS (Intelligent Transport System) will increase the pos-
sibilities of the bus. Not only will it first of all improve safety, but
it would make it possible to provide accurate service information
to passengers waiting for the bus.

The reason why we focus on ITS is that, along with the above
merits, it also allows the exclusive bus lane to be narrower by
providing precise control and guides for the bus; as a result,
we can extend the range of possible locations for exclusive bus
lanes. Furthermore, by using ITS, electrically synchronized cars
would be possible (multiple cars would be linked electronically
following the head car manned by a driver, through electrically
synchronized operation, not through the physical linking of cars).
Synchronized operation would enable efficient management by
allowing the flexible addition of cars at times when there is high
demand, without increasing the labor costs of adding more staff.

The possibilities of the electric bus

The shift to electrically powered cars (electric cars) is the large
flow in automobile technology; the bus receives various merits
from it as well. First of all, it contributes to the reduction of car-
bon dioxide emissions. If the wheel motor system (where an in-
dependent motor is attached directly to each wheel) is popular-
ized, we can do away with the propeller shaft and realize a lower
floor that is also completely flat. Furthermore, if a wireless power
supply system is realized, a charging facility can be located at bus
stops, thereby enabling the batteries equipped on the bus to be
made smaller. The abovementioned electric bus also works well
with ITS.
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A bus stop with a roof, glass windows and heating
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If a roof is equipped on the bus stop, we can wait for the bus with-
out getting wet, even in rainy weather. Furthermore, if we equip
a glass windbreaker on both sides of the bus stop, we can prevent
rain and snow from blowing inside and heighten comfort. In cold
weather locations, adding heating equipment to the benches at
the bus stop can also create comfort. Creating a platform at the
bus stop will not only enable smooth, barrier-free boarding but
would prevent our feet from getting wet on rainy days. However,
because the bus stop would take over a portion of the sidewalk, a
considerable width of sidewalk space would be necessary.

From the fact that areas around suburban railway stations have
developed as commercial areas and the stations have become
the centers of community life for the residential district, we can
say that by surrounding the bus stop and route with public and
commercial facilities and convenience stores, it can also take root
in the lives of the people who use it.
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The combination of the BRT and On-Demand Bus is the best
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for the bus network

The provision of a bus lane is indispensable for punctual bus ser-
vice. In terms of its location, the sidewalk is most common in
Japan and offers simple installation; however, the downfall is that
it is easily blocked by cars servicing roadside shops. At the same
time, it competes with the car lane, which is expected to be en-
riched in the future. In comparison, the BRT (Bus Rapid Transport)
creates a bus lane in the center; but the downfall of it is that pas-
sengers would have to cross the car lane and a restructuring of
the road would be necessary as well. For this reason, actual cases
of it, excluding the one in Nagoya, are rare in Japan. However, if
we are to realize high quality service on par with the streetcar,
we can say that the BRT is a desirable system. The only thing is
that with the narrow streets of Japan, creating a bus lane would,
of course, shift the strain to the automobile. What is necessary
is a change in values that would enable accepting some incon-
venience to the automobile for the sake of public transportation.
On the other hand, in the outskirts of the city the final destina-
tion of the passengers are scattered and passengers number only
a few. For such areas, there is the public transportation system
of on-demand service. This is a method in which the bus stops
only at the passengers’ desired bus stops. This is something that
only a bus can provide. In order to provide on-demand service
to areas deep in the residential districts, the bus should have a
small body.

Just as in the circulatory system of a living organism, in order to
send out energy to every corner, the trunk must be thick, and
the ends must be in a finely spread out network. Combining a
BRT network in the city center and on-demand service in the out-
skirts, the bus can be reborn into a rational network much like the
circulatory system of a living organism.
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Thisis nota proposal forthe bus body. Itis nota proposal foran operating
system. It is a proposal for a public transportation system that includes
everything from the bus body, operating system, service route, bus stop,
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fees and route map

Thinking about flexibility and maintenance costs comprehen-
sively, we believe the bus to be the most realistic and superior of
the various means of public transportation. Although buses are
not valued very highly in Japan, this is because small improve-
ments have not been made. The ease of use of public transporta-
tion will not improve just by making a novel car body design, or
by making the bus stop a bit fashionable, or by making the route
map pretty through graphic design. In order to bring out the true
hidden potential of the bus and make it a public transportation
facility that is easy to use for anybody, it must be designed as a
single comprehensive public transportation system including all
factors such as the design of the bus body and form, operating
system, service route, bus stop and form design, system of fees,
and route map.
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a single comprehensive
public transportation
system
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Fibercity Nagaoka (model photo)
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The “Superbus” for Nagaoka

We propose a comprehensive image of a public transportation
system that can be felt as truly convenient by the residents of
Nagaoka.

This is an all-encompassing proposal that includes everything
from the bus body and bus stop design, route design, and route
map design to an urban plan linked with a new bus system.

Setting a high goal

In order for the bus to be recognized as a public transportation
system by the people and for it to become their means of travel,
service frequency and a service network covering a wide range
are necessary. For this, the fact that many people will use it is
both a goal and a condition. Here we set 40%, a high rate on par
with that of the Tokyo metropolitan area, as the target share of
public transportation.

REMHOFROZ@BHEIR: 4%
(HEERRHHEDE R/ (V> Uy T8 19985
EEAHHER 0D )

The current share of public transportation in Nagaoka: 4%
(Reference: Tokyo Metropolitan Person Trip Survey 1998, OD Survey in
Nagaoka)

EEATHDOI—/\—/\ADBEZIZ
BIEER 40%

The target share of the Superbus in
Nagaoka: 40%
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1) A service network based on a loop line and radial line
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We can create a clear and easy to use route network by combin-
ing a loop line and radial line.

The current bus route established in a radial fashion from JR Na-
gaoka Station at the center does not reflect the true transporta-
tion demands shown by the person trip data.

If, in areas where the loop line and radial lines intersect, the bus
stop can connect these routes, transfer between the loop and ra-
dial line would be possible. This would enable the use of the bus
as a route network to seem realistic. By providing on-demand
service at the edges of the radial line, we can also heighten ef-
ficiency and service quality.
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2) BRT (Loop line) + the conventional method (radial line) +
on-demand service for compound system

INADFREGMEZED L E OB TIFBRTETTZ 1T UL DA A compound network making use of the flexibility of the bus,

TIRERBRE LR CIEA Y T B TETEYIED providing BRT services in the city center, conventional means in
the suburbs, and on-demand services at the ends will be con-
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The Superbus is composed of a
trunk route that loops between
the various hubs scattered
throughout the city and a radial
route that stretches out towards
the suburbs. By improving the
links between the routes, we
reduce resistance to transfers
and make it possible to use it as
a bus network
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Exclusive loop lane for the superbus (model photo)
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Bus stop “Green Cloud”
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Slim bus ( model) width: 1.6 m &=
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Slim bus (one box car) width: 1.6 m
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The street is a place for various speeds and happenings
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Today, most streets are dominated by the automobile, with
pedestrians driven to its edges. The bicycle, starting to attract
attention, in reality, still has no clear distinction as to where it
should run. The ideal form of the street is such that moving bod-
ies at various speeds, in other words, pedestrians and those in
wheelchairs, jogger, bicyclists, cars, trucks, and buses, can coexist.
In Nagaoka, there is an excellent pedestrian environment called
the gangi (covered alley in snowy areas). An ideal street can be
realized by newly establishing a bicycle lane, shrinking down the
car lane, and creating an exclusive bus lane. The shrinkage of the

car lane and establishment of a bus-lane, especially, are paired
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3) Development of a new bus body

The slim body

With the condition of roads in Japan, we cannot make all routes
BRT-style and establish an exclusive bus lane in the center. But,
if we can shrink the width of exclusive bus lanes (although, in Ja-
pan, regulations set it at 2.75m to 3.75m), we can establish it for
a wider range of places. Theoretically, making the bus body slim-
mer would enable the narrowing down of the exclusive bus lane.
The slim body bus was developed on this idea. At the moment,
we are imagining a bus about 1.6m wide. This was determined
taking the sectional ratio of a two story bus and applying it to a
one-story bus.

A1) LN GESERY)
Slim bus (Connected model)

R Connected model
Thah N - |
| | Lol BERDEE e 5000 mm Overall 1ength........eeerosssssnsnrns 5000 mm
1o, S SAEDHHIE, ~1600 mm Overall width
e T ENOI=RS ..2800 mm Overall height..........oooeeeeeeveeererreee 2800 mm
L BRIEH LB 350 mm Minimum height........eesssessees 350 mm
o = TRA = JUAR= Rt 4020 mm WHEel DaSE...ccoovrcrrsrrsnssnsssssonis 4020mm
& = H [NZE S (F)12/FB)1D Number of doors................ 1 (left) / 1 (right)
_ RN REFE: Passenger capacity:
$1§¢E@tb@ E EHE B FEEEL 5A Number of S€ats.........oooueeesssssssssccmrrrrenns
DIEDAY LN TBE T6A Standing seats........
BHAX = Wheelchairs space

Comparison of body widths: the
slim bus, at a width equivalent to
about 2 bikes

- @) @)
e 5 Oo o0
| | A j—‘ A \ﬂ
2550 mm 1816 mm 1680 mm 1600 mm 800 mm O O O O O O
Double decker bus Toyota RAV 4 MINI SlimBus Bicycle
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Flat and low floor

Multiple doors on both sides
For safe movement in the bus and a friendly environment for the

handicapped, it is necessary that the bus floor be completely flat.

A LINADRER (A A—DK) . .

Interior of the Slim bus (image) If a platform can be built at all bus stations, a low-floor would be
unnecessary. However, with road conditions in Japan, there is a
limit to those sidewalks where a platform can be placed. Thus, it
is necessary to make the bus low-floor and easy to board.

Doors are necessary on both sides in order to realize multiple
service styles (for an island-style platform located in the central
exclusive lane, boarding will be from the right-hand side, for all
other purposes, it would be from the left-hand side). In order
to realize boarding in a short amount of time, including time for
wheelchair-users, multiple doors are desirable. At the same time,
if there are multiple doors, passengers would not need to move
within the car and it is thus meaningful in terms of safety as well. . °
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Electric bus

Using an electric motor for the drive system of the new bus would
make control through ITS, a narrow body, multiple doors on both
sides, and a flat low-floor easier to realize. The electric car is a
steadily progressing field of technology, thus we must determine
its progress and respond to it.
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4) A new bus stop

For Nagaoka's Superbus, a bus stop was planned at approxi-
mately every 300m. For the Superbus system we encourage a
fee collection method not in the bus, but at the bus stop or at the
discretion of the passengers, in the Western style.

In the traditional bus stop, passengers waiting for the bus are ex-
posed to rain and wind and there is no place to put your bags on
the wet floor. For future bus stops, necessary facilities include:
a roof and wind-blocking glass walls, air conditioning system,
ticket gate placed before the boarding area, and a display for in-
formation. Because it is a narrow bus stop, wooden structural
panels have been used so that the columns do not stick out. We
have additionally proposed warm heating for the winter, LED
lights, and a touch screen for looking up bus routes or informa-
tion on events.
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Bus stop “Green Cloud”

Bus stop proposal: “Green Cloud”

This is a proposal for a large-scale bus stop along the loop line.
The green roof screens out the sunlight and aims to add greenery
to the city center. The hope is that it will become a small land-
mark in the city center of Nagaoka.
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Slim bus (one box car model, 2009

Bus stop proposal: “N"”

Using wooden structural panels for the exterior walls, it is com-
posed of a sequence of gate structures using wall panels and
zigzagging roof panels. It enables a transparent interior, while
at the same time providing a modest landmark for the city. By
installing touch screen monitors on some panels, bus routes and
event information can also be displayed.
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Case where the bus stop is placed on the sidewalk
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Proposal 1: With a width of 30cm, it can be Proposal 2: Has a width of 30cm and some wind-
placed on the sidewalk breaking effect

Proposal of bus stop along the radial line

We propose 4 types of bus stop designs for the radial line in Na-
gaoka, which can be used based on road conditions and which
maintain a sense of unity through its shape and materials.

The form references that which is used often in sheet metal con-
structed storage or carports in the mountainous region of Na-
gaoka. This form takes into consideration the easy clearing of
snow accumulated on the roof, and is a product of the region’s
knowledge. These unified and characteristic bus stops will func-
tion also as modest landmarks in the region.

The information provided at these bus stops include the time
schedule, route map, and map of surrounding areas. Ad space to
provide revenue is also necessary. Seats with heating to provide
against the cold and lighting for the nighttime are also necessary.
The smallest bus stop (1) is 30cm on the short side, the same
width as the current pole-style bus stops, and can be used in
places with limited space. The largest bus stops (proposals 3 and
4) put weight on providing protection against the cold and are
equipped with a waiting room 1.5m wide.
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Case where the bus stop is placed outside the sidewalk
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Proposal 3: Wind-breaking effect by Proposal 4: Further heightened wind-

surrounding the sides with glass breaking effect by surrounding all sides
with glass
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5) A beautiful route map

The basic role of a bus route map is to provide necessary infor-
mation to bus users, including both residents and visitors, easily
and accurately, thereby promoting bus use. It is also extremely
important that transportation maps, not limited to bus routes,
are tools for understanding the city. The backbone composing
the city includes, in most cases, natural elements such as rivers
or mountains, but we realize that transportation route maps also
play a large role. Thus, a beautiful bus route map expressing the
spatial structure of the city accurately becomes a factor that sym-
bolizes the city itself; without our realizing it, it comes to play the
role of something like the business card for Nagaoka. In other
words, the bus route map is not only map, but is a symbol of the
city.

Because maps that take into consideration an awareness of the
city have visual characteristics that make it easy to understand
and memorize, from them, we can easily understand where we
are, where it is we want to go, and which direction to take.
Information on the city takes on various mediums; for instance,
apart from the pocket-sized map, there are also sign boards or
the internet or road signs, and people make use of them based
on the situation. When such mediums can supplement one an-
other, the efficiency of them as information systems increase.
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This is a proposal for a pocket-
sized foldable paper medium.
Itincludes all information
necessary to make full use of
the buses in Nagaoka, includ-
ing each of the route maps,
time schedules, and an index
of bus stops.
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This is a route map similar to a map, showing the overall bus route network of Nagaoka and the mutual geographic relationship of the bus stops. It is espe-
cially useful for choosing routes to take. The loop lines running through the city center have been grouped to visually express the frequency of bus service.
By using similar colors for each direction, it makes it easy to reach locations based on the different lines. At the same time, the coloring uses the Nagaoka
fireworks as its motif to secretly express the image of Nagaoka.
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This bus route map shows each of the lines in a linear fashion, and while it draws no relationships to the shape of the lines or their actual geographic loca-
tion, it expresses each of the lines and all the bus stops. This provides useful information especially to people who already know which line they want to

use and who want to find transfer locations or people who know the bus stop they want to use and who want to look up the line name.
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