
the development status were selected from the avaliable data 

source, then the principal component analysis and cluster 

analysis was conducted to classify the land development 

status of 92 station area into different typology groups, and 

the feature of each typology was claified. Then according to 

the growth raito of population and the number of employees 

in the past 5 years, the development tendency of the land 

development typologies of Shinkansen station areas was 

clarified. 

16 Indexes

Land development status 
around 92 Stations

Principal Component 
Analysis

Cluster Analysis
‘Ward’

Land  Development 
Typology Group

The development process of a 
Shinkansen station area
The transformation tendency of 
land development typologies.

Fig.1 The Study Flow

Data Source
Basic Spatial Information Digital Map 
published by the Geospatial Information 
Authority of Japan.
100-meter land use subdivision mesh data 
of urban area published by The Policy 
Bureau of the Ministry of Land, Infrastruc-
ture, Transport and Tourism,2015.
2015 National Population and Housing 
Census.
500-meter commercial mesh data of 2014 
Census of Commerce published by 
Ministry of Economy, Trade, and Industry.
List of shopping center published by Japan 
Council of Shopping Centers, 2017.
500-meter business mesh data of 2015 
Economic Census published by Ministry of 
Economy, Trade and Industry.
National Land Numerical Information 
(Attract customer facility, cultural facility) 
data published by The Policy Bureau of the 
Ministry of Land, Infrastructure, Transport 
and Tourism, 2015

Dimensionality
Reduction

The Feature of  
Land Development
Typology Groups

400-meter
Range

National Population and Housing Census 
of  2010 and 2015
500-meter business mesh data of the 2009 
and 2014 Economic Census published by 
Ministry of Economy, Trade and Industry

The Development Tendency of 
Shinkansen Station Areas

Growth Ratio of 
Residential and 
Commerce 

2.  Principal Components of Land Development of 

Shinkansen Stations Areas

The result of the Principal Component Analysis suggested 

that with the first four principal components, 79.8% of the 

information contained in the original data can be explained, 

as is shown in Table 1. According to the correlation of 

variables to the factors of the principal component analysis, 

the four principal components can be interpreted as follows:

Component-1 was interpreted as a commerce axis, for 

it is positively correlated with the number of companies, 
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1.  Introduction

1.1.Background

The Shinkansen High-Speed Rail system has played an 

important role in the intercity transportation in Japan. Since 

the first Shinkansen line connecting Tokyo - Osaka started 

operation in 1964, 92 stations in total have been connected 

by the Shinkansen network. Around the Shinkansen stations, 

urban development plans were carried out to improve the 

quality of living environment, attract investments and 

led population aggregation and commercial prosperity. 

However, in some small cities, instead of benefits, the 

population loss and recession became more serious after 

the operation of Shinkansen. Much existing research has 

theoretically demonstrated the integrated economic effects 

of the construction of the Shinkansen from perspectives of 

economic theory, market mechanisms, population migration 

and social welfare, while rarely discussing negative 

consequences. For cities whose Shinkansen stations are 

under construction or currently planned, the study on 

the land development around exsiting stations is of great 

significance.

1.2.Research Objective and Method

The purpose of this study was to comprehensively grasp 

the land development status of the surrounding area of all 

92 Shinkansen stations. To make the discussion in this study 

clear, the development is defined as the process in which 

urban function, including commercial, business, residential, 

and amenity facilities, aggregate around station area and 

become more diverse and compact, and the development 

typology is defined as a description of the composition of 

the urban function around a station area. This research aimed 

to clarify the current land development typologies in the 

area of the 400-meter range around each of 92 Shinkansen 

stations, which is an area about 5-minute walk around a 

station and can be considered as the most station-influenced 

area.

As is shown in Fig.1, to depict the land development 

status around Shinkansen stations, 16 indexes which reflect 
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employees, retail shops, building coverage ratio and high-

rise building area, while negatively correlated with the 

unconstructed-related variables,which can be considered as  

the characteristics of a typical commerce core area. 

Component-2 can be considered as a residential axis for it 

is highly positively correlated with population, household, 

and road density, while all the variables related to commerce 

were negatively correlated, which corresponded to the 

characteristics of a typical residential area of Japan. 

Component-3 is highly correlated with the number of 

amenity facilities and the number of amenity facility, which 

indicates this axis depicts the amount and diversity of non-

commercial amenity functions, hence, this axis can be 

defined as the amenity.

Component-4 is highly positively correlated with low-

rise building area, and negatively correlated with dense low-

rise building area, therefore, this axis describes the density 

of low-rise building area, which to some extent reflects the 

urban form of a station area.

3. The Land Development Typology Groups

To clarify the land development typology, the hierarchy 

cluster analysis was conducted based on the principal 

component score of 92 station areas. In this research, 

the Ward's minimum variance method was used. As a 

result, 92 station areas were classified into 6 typologies, 

which are A. Primitive state (15 stations), B. Low-density 

residential-oriented typology (35 stations), C. Intensive 

mixed residential-oriented typology (21 stations), D. Low-

density commerce-oriented typology (8 stations), E. Dense 

commerce-oriented typology (7 stations), F. Integrated core 

typology (6 stations). The result of the classification is as 

shown in Table 2.

1). Primitive state: The station areas in this group have 

extremely low values of both commerce and residential 

components, which indicates that these station areas are in 

the initial stage of development with almost no development 

of commercial, business or residential. 

2). Low-density residential-oriented typology: This 

group of stations areas have relatively high value of the 

components of residential and amenity, while an extremely 

low value of commerce, which indicates this typology of 

station areas is highly residential-oriented. Besides, the low-

rise building density axis suggests that the buildings in this 

group of areas were not constructed in a high-density form.

3). Intensive mixed residential-oriented typology: Station 

areas in this group have high values of all functional 

components of commerce, residential, and amenity, 

especially the residential, which indicates station areas in 

this group were intensively developed residential-oriented 

areas. 



4.  The Development Tendency of Land Development 

Typologies

4.1.The Land Development of Shinkansen Station Areas 

in The Past 5 Years

 According to the growth ratio of population and 

the number of employees in the past 5 years, the land 

development of 92 Shinkansen station areas in the past 5 

years was classified into 4 groups, the result is as shown in 

Table 3.

1). Recession (24): refers to station areas where both the 

population and the number of employees decreased, which 

indicated the decline of both residential and commerce 

power.

2). Residential Growth (26): refers to station areas where 

population increased while the number of employees 

decreased, which suggested these station areas were losing 

commerce power and transforming to more residential-

oriented areas.

3). Commerce Growth (13): refers to station areas 

where population decreased while the number of the 

employees increased, which suggested that these areas were 

transforming to more commerce-oriented areas by replacing 

residential with commerce.
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4). Low-density commerce-oriented typology: This 

group of station areas have low values of all functional 

components, among which the commerce is relatively 

higher, for which this group was considered as low-denseity 

commerce-oriented typology.

5). Dense commerce-oriented typology: The station areas 

in this group have extremely high values of commerce, while 

the values of residential and amenity are extremely low. 

Hence, this group can be considered as station areas where 

the commercial and business were densely concentrated 

while the residential and amenity were expelled from this 

area.

6). Integrated core typology: The values of all the 

functional components except residential are extrmely 

high, which can be considered as characteristics of station 

areas located in regional central cities where commercial, 

business and other multi-functional amenity facilities were 

intensively gathered.

The distribution of the typologies is as shown in Fig.2. It 

can be found that station areas of integrated core typology 

are always located in the major cities of Japan, and the 

surrounding area of stations next to an integrated core station 

are usually low-density residential-oriented, which indicates 

that the commerce power of a small city can be absorbed by 

the near major city with connection of Shinkansen.

Besides, the intensive mixed residential-oriented and 

densely commerce-oriented station areas are mostly located 

along the Tokaido Line and Sanyo Line which were the first 

two line started operation and with many regional central 

cities located along the line, while station areas of primitive 

state are mostly located at the remote area along the Kyushu 

Shinkansen, Hokuriku Shinkansen, and Tohoku Shinkansen 

North section, which can be interpreted as a manifestation 

that the power of the Shinkansen to promote the urban 

development of the station area was less significant in 

remote area.
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4). Integrated Developing (29): refers to the station areas 

where both population and the number of the employees 

increased, namely, both residential and commerce were 

developed. 

Fig.3 shows the distribution of stations with different 

land development in past 5 years. Most station areas along 

Kyushu Shinkansen Line were synthetically developed, 

while station areas along Hokkaido Line and Hokuriku Line 

kept suffering from population loss and commerce recession. 

This may related to the density of station, for which station 

areas along Kyushu Line gained population from more 

remote area, while the population of some station areas 

along Hokkaido Line and Hokuriku Line migrated to nearby 

central cities along the Line. Besides, most stations along 

Tokyo-Sendai section of Tohoku Line were becoming more 

residential. This may be a result of  the commerce power of 

Tokyo and Sendai, which made the station areas between the 

two terminal core cities were convenient for the commute.

4.2 The Transformation Tendency of Land Development 

Typologies

As is shown in Fig.4, according to the land development  

in the past 5 years of each typology group, it can be found 

that integrated core areas has gained more commerce power, 

while the dense commerce-oriented areas and the low-

dense commerce-oriented areas where are lack of multi-

functional amenity and residential were transforming to 

more residential-oriented areas. And stations of the primitive 

state and low-density residential-oriented typology has more 

serious population loss and commerce recession problems 

than other typologies. In addition, station areas of the 

primitive state attracted more commerce than residential.

Accordingly, it can be concluded that while integrated 

core areas have enough power to maintain their commerce 

power and aggregate more population and commerce, most 

of the Shinkansen station areas of other land development 

typologies were not able to retain their commerce power and 

were transforming to more residential areas.

5.Summary and Conclusion

To sum up, this research studied the land development 

status of 92 Shinkansen station areas. With multiple indexes 

which reflects the land development status, the principal 

component analysis and cluster analysis were conducted. 

As a result, 92 station areas were classified into 6 land 

development typology group and the characteristic of each 

typology group was clarified. Then, according to the growth 

ratio of population and the number of employees in the past 

5 years, the transformation tendency of land development 

typologies was clarified. As is shown in Fig.5.

As a conclusion, this research clarified the current land 

development status and the recent development tendency 

of Shinkansen station areas, a remarkable thing this 

research found is that Shinkansen station areas have shown 

significant power to concentrate population, while the power 

to stimulate the development of commerce were much less 

significant.
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