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A Study on Annual Changes of Urban Environment 

in Surrounding Regions of Railway Stations 

J± ~ffi*, ~ -tit~** 

Xinyu ZHUANG*, Shichen ZHAO** 

Basing on the data of land use around railway stations and subways in Fukuoka, this research selects 68 stations 

as the research targets, which are compared and analyzed on the distribution of land use by extracting the 

POSMAP data on land use with the GIS including the commerce, the house, the government and education, 

the transportation and the green land, etc. In addition, the data are separated with two steps of five years, that 

is, 0-400m radius (Step. I) and 400-800m radius (Step. 2), which are categorized into groups according to the 

cluster analysis so that the characteristics of the stations can be interpreted, the changing and relationship among 

population, passengers and land use can also be indicated. 
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1. INTRODUCTION 

1.1 Research Background 

In Fukuoka city, as the development of the project of land 

readjustment and buildings along stations, more and more 

buildings are actively built by the rebuilding of stations, the 

situation along railway-tracks has been changing at a rapid 

speed. Recently years, the residential areas in the centre of a 

city are gradually appearing, which tendency is transferred 

to the suburbs of a city. Furthermore, modern society will 

still develop around the public traffic, thus, it is thought that 

peripheral urban development that centers on the train station 

becomes more and more important to the city planning that 

centers on public traffic in an environmental society in the 

future. With the development of large-scale retailers and 

specialty stores, the shutter street of shopping streets become 

more and more serious. The shutter street is a street which was 

ever made of various branch shops with many closed-down 

shops or offices while this used to be a busy shopping district, 

* imm*~7~~~w~~±~~~~ 
** imm · ~~~&BP~ 

with the taste of a "commercial town", but now, those shops 

are closing down, leaving the area mostly residential now. 

This research is mainly focuses on specific buildings and 

land use, changes of population and price of land around train 

stations and characteristics of railway stations. In this paper, 

68 stations in Fukuoka City is compared. The research aims 

on analyzing the changing situation of the land use around 

stations in Fukuoka City, moreover, it also aims to clarify what 

influence has been made on stations development. 

1.2 Research Aim and Research Framework 

According to the background described above, this research 

selects 68 stations as the research target, compares and 

analyzes the distribution of land use, such as commerce, 

housing, industry, agriculture, etc., and indicates the 

changing and relationship among passengers, population and 

development of land use around railway stations in past years 

in order to reveal and furtherly improve the present situation 

and convenience of railway stations for people's life. 
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This paper is consisted of five parts as follows, 

Part 1 is focused on the research background, research objects, 

research methods and purposes; 

Part 2 is formed with the selection of the target stations and 

investigated situations on the land use around stations; 

Part 3 is consisted by analyzing the developing status and 

secular changes of land use around target railway stations 

associated with selecting special railway stations in space and 

time; 

Part 4 is organized by the actual conditions and aging 

distribution of railway stations and summarizes the 

relationship among the population, passengers and land use 

around those railway stations; 

Part 5 is a summary of contents of this paper, shows the 

analysis results and points out solution ways for problems. 

2 THE OBJECTS OF THE RESEARCH AND METHODS 

2.1 Research Object 

Fukuoka City, which has become the subject of research, has 

eight lines and 68 stations in total, that is, the JR Kagoshima 

Line, the JR Kashii Line, the JR Chikuhi Line, the Nishitetsu 

Omuta Line, the Nishitetsu Kaizuka Line, and the Fukuoka 

municipal subway(Fig.1 ). 

The research object that we focused on is the Fukuoka City. 

The annual development on 68 stations in eight routes that 

exist in the Fukuoka city are analyzed. 

2.2 Overview of Data 

Data which are used in this study are shown in the table 

below, that is, the data of land use and building use, which 

use the POSMAP (from data of land use and building use) 

Nlshttetsu Mty~ldake Une 

Fig.1 Outline of Object Routes and Object Stations 

in the four periods of (1985, 1993, 1998, 2003,2008) at each 

station and the GIS (Geographic Information System) to 

extract each land use and building use. The data of population 

and number of households, which are from the census of 

population of Fukuoka city and in units of chome (the chome 

is a very special street unit in Japan, actually, the "cho" in 

Japanese is a kind of unit for streets; and the "me" in Japanese 

presents the No., so, the 1 Chome means the first Avenue) at 

the time ofl985, 1990, 1995, 2000, 2005, 2010. The numbers 

of passengers, which are referred to the statistical books of 

Fukuoka and data of all routes of JR and Japanese western 

railways totaling for 36 years are collected from 1975 to 2011. 

The data of the Fukuoka city subway were collected up from 

the opening year 1981 to 2011 totaling for 30 years. The data 

of survey for prefectural land price and public reviewing land 

prices, which are from National Land Numeric Information 

Download Service of the homepage of the Ministry of Land, 

Infrastructure, Transport and Tourism, are collected up to point 

data of 28 years from 1983 to 2011. The data of architectural 

confirmation are ones of building confirmation of Fukuoka 

city from the year 1992 to the year 2004, totaling for 13 years. 

These data are all available, and then integrated by GIS. 

2.3 Methods of Analysis 

This research mainly focuses on changes of land use in the 

sphere of each station and comparison for changes on distance. 

The most convenient method for this research is to set station 

zones. There are about 1,100 chome existed In Fukuoka. 

In recent years, that number is increasing as the addresses 

are also changing. The research uses the GIS to integrate 

data. a geographic information system (GIS) is a "computer­

based system for the integration and analysis of geographic 

data." It is a part of a "larger constellation of computer 

technologies for processing geographical data." The GIS 

software stores locations of features on the earth's surface to 

allow identification of different features on the same location. 

However, integration of GIS data has been more difficult, and 

information from the Internet and various materials is limited, 

so errors have been avoided as much as possible. 

For the setting of stations, from January 2009, there are 74 

stations in Fukuoka City (except the Shinkansen, bullet train). 

The goal of this research is to analyze changes of land use by 

urban development with a focus on the station, within walking 

distance of the station; the range of 800-metre (800m) radius 

(within a 10-minute walk) from the station is set as a station 

zone. In order to identify the station by using data from the 

railway station of GIS, the circle of 800m radius from the 

central point of the station is set, which is in relation to the 

-2-



spatial location of chome. The step is as follows, firstly, the 

chome is overlap with the buffer circle; secondly, the chome 

should be included in the full circle of the buffer; thirdly, the 

center of the buffer is the station. 

The service catchment area of a railway station is set from 

the center of the station to 800m in radius (in the range of 10 

minutes on foot), firstly, analyzing the land use from the center 

of the station to 400m in radius (in the range of 5 minutes on 

foot) for catching characteristics of each station; later, making 

an analysis from 400m to 800m in radius for catching space 

characteristics of each station and the trend outside the station 

is also caught. Afterwards, by analyzing stages gradually, that 

is, within 400m in radius and radius 400m-800m (Step.2) 

from the center of one station (Step. I), space of each station 

is understood to extend spatially. The trend of the land use in 

the station zone is investigated in a concrete method by the 

cluster analysis in each investigated year (1985, 1993, 1998, 

2003,2008) and each stage (Step.I, 2); finally, a change in the 

cluster attribute in the passing ages can be found. In addition, 

it is assumed that elements of the land use, the value of land, 

the population, and the number of passengers are combined 

together in order to analyze the different feature of each cluster 

and each cluster's changes over the years. 

3.SECULAR CHANGES ON RAILWAY DEVELOPMENT 

OF FUKUOKA CITY 

In recent years, with the land readjustment projects and 

stations rebuilding of the Meinohama area, the rebuilding of 

Kashii and Chihaya area has made stations been changing. A 

between agriculture and forest has been decreasing, and 

gradually became residential land and road land. Comparing 

a 400m radius with a 400m-800m radius, the percentage of 

commercial land is become higher and residential areas have 

been increasing rapidly, furthermore, regions around stations 

of 400m-800m radius are becoming residential areas. In 

addition, the percentage of government agencies, education, 

with respect to parks has been high within 400m from the 

station. Those facilities are progressing to 400m-800m radius 

in the center of 400m radius. Outside of the station zones, 

the proportion of agricultural relationship and the forest is 

becoming higher, but the proportion among the agriculture has 

been declining, residential areas and commercial land have 

been in an increase (Table. 1 ). 

3.2 Typology of Cluster Analysis 

Cluster analysis is the task of assigning a set of objects into 

groups (called clusters) so that the objects in the same cluster 

are more similar (in some sense or another) to each other than 

to those in other clusters. In other words, the cluster analysis is 

one way that can make things into types and provide a certain 

convenience for analyzing things. 

This paper uses the "Euclidean distances" which is a kind 

of way in cluster analysis, to evaluate the distance among 

investigation places and defines parameters among clusters 

by using the "Ward" method. The ward method is one way to 

minimize the sum of squares of the data of the cluster. Ward's 

minimum variance method is a special case of the objective 

function approach originally presented by Joe H. Ward; he 

suggested a general agglomerative hierarchical clustering 

peripheral land use has also been changed in the same period. procedure, where the criterion for choosing the pair of clusters 

3.1 Changes on Land Use around Each Station to merge at each step is based on the optimal value of an 

From the year 1985 to 2008, percentage of housing has been objective function. 

increased dramatically from the center of the station to 400m This paper uses the GIS (geographic information system) 

radius, at the same time, the residential areas are also kept to extract POSMAP of station zones (land use) by the age, 

on developing. In addition, the relationship the percentage usage and distance. Used variables with respect to land use 

Table.I Secular Changes of Land Use of Investigated Object Stations (%) 

1993 7.2 5.3 6.0 5.5 7.0 14.l 

1998 7.4 8.8 1.5 4.6 7.2 4.9 6.1 16.2 

2003 7.1 9.4 1.2 4.6 7.2 4.1 5.8 16.7 

2008 7.9 9.9 1.7 4.7 7.8 4.9 6.6 17.l 

1985 5.9 4.8 2.0 2.7 2.9 10.6 14.5 13.9 

1993 5.7 6.0 2.8 3.4 3.1 7.9 14.2 15.0 

1998 6.0 5.3 2.3 3.5 4.5 6.4 17.2 14.5 

2003 5.8 5.2 1.9 4.1 4.6 5.0 15.2 14.3 

2008 6.6 5.5 2.2 4.2 5.1 4.2 14.9 

1985 1.9 1.8 0.7 0.8 3.1 15.3 7.8 

1993 2.0 10.5 2.2 0.9 0.8 2.4 13.6 6.3 

1998 2.4 11.8 2.2 0.8 1.4 3.2 13.2 6.8 

2003 2.3 11.6 2.2 0.7 1.6 3.3 11.8 6.8 

2008 2.5 12.6 3.1 0.6 1.5 3.1 10.6 7.2 
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are, "commerce", "housing", "government and education", 

"transportation and warehousing", "park and green land", 

"open space used", "open space unused", " agriculture", 

"forest", "water", "roads", "others" totaling I3 variables; 

variables with respect to building usage are "business and 

hotel", "commerce and entertainment", "apartment", "detached 

houses", "government agencies and educational facilities", 

"transportation and warehousing facility", "industrial 

facilities", "others" totaling to 8 variables, which is 2 I 

variables in total. For each station, the data are analyzed by 

age and separated with two steps, that is, step. I is Om-400m 

radius, Step.2 is 400m-800m radius, (1985, I993, I998, 

2003,2008) five age points x 2 distance categories (Step. I, 2) 

= 10 data (the number of samples is I data against 68 stations), 

are categorized into groups according to the cluster analysis by 

using the ward method for a data in order to catch changes in 

the categories, changes in land use and spatial characteristics 

of stations. 

3.3 Result of Cluster Analysis 

Results of cluster analysis are as follows, in step. I it can 

be divided into 7 clusters; in step.2 it can be divided into 5 

clusters. The number of samples between clusters has been 

quite biased; step. I is a clear cluster that represents land use; 

as a complex situation of land use, step.2, which is not so clear 

than step. I, presents characteristics of land use. Based on the 

results of step. I and step.2, the spatial scale around the station 

can be pointed out. For example, it is classified into in step.I 

and is classified as C in step.2. The patterns of stations can be 

classified into 7 x 5 = 35. Therefore, according to the form 

below, the yearly characteristics and changes of categories can 

Table.2 Result of Cluster Analysis 

Route Station 
1985 1993 1998 2003 2008 

: .. - ... -~··: . ,_, ·-·1 J 
SaitM•ki 5 F 5 f__ 5 F 5 F 5 F 

rg~noNal<!lllichi _ __ 1_ D 7 D _ 7 _JL 7 D 7 D 
5 E ~ E 5 E -- ~-- - ~ 5 E 

~'-·· ~ E ~ E ~ E ~ E 

n l ·--'··h·-· 1 < 1 < 1 < 1 < 1 r 
!:'. g: J ~ •u ; • - ~ " :, 'C • ~ t: - ·'-!! ' C < 5 - ' c,:' ~ 
il §: __ llfill.iJ!)~,O 6 E 6 E 6 E 6 E 6 E 

~ ..... ;; 6 D 6 D 6 D 6 D 6 D 
Nairn• s c 5 c 5 L._!,:__ __i_ ....£ 5__ _ c 

~ .,; •• ; ...... ( hih··~ ~ ~ -+- --~ ~-- --- --~--~----~ ~ -~ 
~ ~-.... a : -· :'I _, R ; - 1-3 .: r . :'I '.<''C • ·1.:"' l'Jn ::.. _.,.,:i ~· C -'~ 
!:'. razonomae 5 D 5 D 5 D D 5 D 
il onoara 6 D 6 D -~~- - ~- - ~ - D 6 __ D __ _ 

,,,;,h~• 5 n 5 1Y --; - u , ·o - - 5- ----0-
_, Nishitetsu Fukuoka I B I B I B I B I B 

~ !J Y•kurin __ 
3
2 __ ~- _13, ___ ~- 2 A 2 A 2 A 

- r S' _Nishj(t(S_UlfuaO '- L 3 c___ 3 C _ 3 _ ___c_ 
~ :;· oTakaraha 3 C 3 C 3 D 3 __ ( ;: ___ _ _ 3 __ _c_ __ 

...., " ~ oh.sh! ____ --- -- 3 - - e:· - 3- ~c- 3 - c:- 3- c 3 _ c:_ 
g- lrL__ __ 5 c 3 c 3 c 3 c 3 ____ _c_ __ 

Zavonokuma 5 D 3 D 3 D 3 D 3 D 

•A ~ 

B c 
R ~ 

•n I 
··"t· :- •t 
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be easily caught. 

Step.1 Om ..... 400m Radius 

The features of the cluster analysis are as follows, 

1. "Type of a city's centre", e.g. Hakata, Nishitetsu Fukuoka, 

etc. 

2. "Type of business around a city's centre", e.g.Yakuin, 

Akasaka and Gofukumachi, etc. 

3. "Type of medium density resident", e.g. Kashii, Ohashi, etc. 

4. "Type of government, municipal Offices, education and 

public welfare", e.g. Yoshizuka, Fukushima University, etc. 

5. "Type oflow density resident", e.g. Wajiro, Chayama, etc. 

6. "Type of resident+ agriculture", e.g. Imajuku, Susenji, etc. 

7. "Type of specific facilities", e.g. Umino Nakamichi, 

Fukuoka Airport, etc. 

Step.2 400m ..... 800m Radius 

The features of the cluster analysis are as· follows, 

A. "Type of places near the center of a city", e.g. Yakuin, 

Nakasu Kawabata, etc. 

B. "Type of commerce around the center of a city", e.g. 

Hakata, Tenjin, etc. 

C. "Type of medium density resident", e.g. Chihaya, Nishijin, 

etc. 

D. "Type of low density resident+ various uses", e.g. Wajiro, 

Zasyonokuma, etc. 

E. "Type of low density resident", e.g. Gannosu, Imajuku, etc. 

(Table. 2) 

3.4 Features and Secular Changes of the Cluster 

The features of each category are shown in Table 3 and 

Table 4 which can make features more obvious. Moreover, 

it is thought that the change in the land use is huge around 

stations in passing ages and the attribute of the cluster has also 

changed. 

1) Om-400m Radius (Step.I) 

a. Land Use 

In the category "the center of a city", which shows a high 

percentage of the "Commercial Land" and "Road". And in 

the vicinity of the city center, the percentage of "Green Park" 

has been high. It is easily to find that the "Commercial Land" 

tends to be decreasing, 'Residential Land", and "Land for 

Roads" have been increasing year by year. Furthermore, the 

residential and road maintenance are getting on and on. The 

trend of decreasing passengers has a large impact on the road 

maintenance(Table. 3). 

b. Population and Land Price 

As the "plot ratio" in the downtown has being a high density 

of buildings, the density of buildings are also going higher 

than before. However, taking a look at the population, the 

"Government" and "Medium-density Resident" is becoming 

higher in the suburbs of a city rather than "downtown of a 

city", and the center of a city has been full of other functions 

besides residential function. With respect to the land price, 

as it contains the bubble period, it has a sudden raise in 1993 

after which it falls sharply. Population in large stations of 

the center of a city has been always reducing, and increasing 

in the suburb stations. In addition, the trend of the plot ratio 

can be seen within 400m from the centre of stations and the 

development is in progress around stations. The trend of 

population density is increasing rapidly in the range within 

400m radius from the center of the station, at the same time, 

it can also be seen that the proportion of mansions is in an 

increase(Table. 4). 

2) 400m-800m Radius (Step.2) 

The features of each category are shown in Table 5 and Table 

6 which can make features more obvious. 

a. Land Use 

In the category "the center of a city", which shows a high 

percentage of the "House" and "Road". And near center 

of a city, the percentage of "Commerce Land" has been 

higher. It is easy to find that the "Commercial Land" 

tends to be decreasing, "Residential Land "and "Land for 

Roads" have been increasing year by year. The trend of 

decreasing passengers also has a large impact on the road 

maintenance(Table. 5). 

b. Population and Land Price 

As the "plot ratio" in the downtown has being lower than it is 

in 0-400m, but the density of buildings are also going higher 

year by year. With respect to the land price, as it contains the 

bubble period, it has a sudden raise in 1993 after which it falls 

sharply. In 400-SOOm, the population in large stations of the 

center of a city has been always reducing, and increasing in 

the suburb stations(Table. 6). 

3.5 Factors for Moving among Clusters 

According to the above analysis, it can be shown that the 

residential quarters have made remarkable changes in the 

station zones. Moreover, it has been a feature that the ratio of 

green land is highly raising. It is also especially remarkable 

that the tendency of development of apartment houses is 

changing into more and more mansions. Furthermore, the ratio 

between transportation and warehousing facilities has been 

consistently rising. 

Further speaking, the situation on changes of clusters can 

be clearly found according to the changing tendency. The 

most frequent change among clusters is in the years 1985 

to 1993. One factor has been mentioned, that is, categories 
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Table.3 Secular Changes of Land Use of Investigated Object Stations in Om-400m Radius (%) 

1998 

2003 

2008 

1985 

1993 

1998 

1993 

1998 

2003 

2008 

1985 

1993 

1998 

2003 

2008 

1985 

1993 

1998 

2003 

2008 

8.3 

7.9 

6.6 

7.8 

8.3 

7.8 

8.7 

4.9 

5.2 

5.2 

5.5 
3.1 

2.8 

3.2 

3.3 

3.2 

0.3 

0.9 

0.5 

0.7 

0.6 

12.0 

12.5 

12.6 

14.l 

20.0 

19.8 

18.0 

19.8 

20.4 

20.1 

2.3 

1.5 

2.2 

2.2 

2.3 

8.1 
8.0 

10.2 

12.3 

11.7 

8.7 

8.8 

10.5 

13.0 

10.6 

10.4 

10.4 

7.1 

7.0 

7.6 

7.7 

2.0 

1.9 

2.0 

2.2 

2.1 

0.4 

0.8 

0.5 

0.3 

0.2 

2.6 

3.0 

2.6 

3.2 

1.7 

1.3 

1.9 

2.1 

2.3 

1.8 

0.8 

1.1 

1.1 

1.3 

5.7 

4.6 

4.4 

4.4 

4.4 
1.7 

1.4 

1.4 

1.4 

3.4 

4.9 

5.6 

4.1 

4.1 

4.5 

4.4 

4. 

2.7 

2.0 

2.5 

0.0 

0.0 

0.0 

0.3 

0.8 

0.7 

0.5 

0.6 

0.5 

1.4 

1.5 

I.I 

0.7 

1.0 

2.0 

0.9 

0.8 

0.6 

0 
9.9 

10.6 

8.6 

7.4 

0.0 

0.0 
0.0 

0.2 

0.2 

0.0 

0.0 

0.0 

0.0 

1.3 

1.9 

1.0 

0.9 

0.8 

0.4 

0.3 

0.2 

0.2 

7.0 

5.4 

4.8 

4.4 

18.8 

19.7 

20.l 

13.5 

15.3 

18.3 

18.7 

17.7 

13.2 

14.5 

17.4 

17.7 

17.2 

8.2 

8.8 

10.6 

10.7 

11.2 

10.2 

3.5 

4.7 

4.9 

4.4 

Table.4 Secular Changes of Population and Land Price oflnvestigated Object Stations in Om-400m Radius(%) 

1993 

1998 

2003 

2008 

1985 

1993 
1998 

1998 

2003 
2008 

1985 

1993 

1998 

2003 

2008 

1985 

1993 
1998 

2003 

2008 

5,675 

5,522 

7,875 

7956 

10,680 

11,195 

12,011 

9,362 

9,553 

9,696 

9973 

6,399 

8,172 

9,066 

9,367 

9226 

893 

998 

1,095 

1,056 

I 232 

336 462 

192,613 

574,176 

292,891 

185,717 

155,167 

137,854 

105,595 

126 553 

65,400 

81,000 

94,667 

77,750 

82556 

18,956 

17,249 

16,459 

16332 

17,331 

20,457 

20,495 

13,971 

18231 

7,582 

14,195 

12,958 

10,525 

12876 

7,857 

6,447 

17,984 

20,595 

19,995 

20673 

-6-

1.64 

1.51 

1.4 

1.72 

2.11 

1.72 

1.61 

2. 
2.14 

1.81 

1.72 

1.69 

1.73 

2.63 

2.48 

2.35 

2.28 

2.33 

3.16 

2.51 

2.4 

2.4 

2.66 

2.48 

2.16 

1.92 

1.92 

217 

57.7 

56.9 

54.3 

62.5 

88 

86.9 

94.1 

107.2 

59.5 

71.7 

71.9 

74.7 

72.1 

70.3 

73.2 

73.9 

76 

73.2 

27.1 

33.8 

37.5 

38.7 

40.2 

2.5 

2.6 

3.1 

2.9 

3.3 

225.4 

219 

242.1 

253.8 

128.5 

120.6 

116.9 

132.1 

136.7 

71.1 

56.5 

59.4 

72.3 

73.6 

78.8 

77.2 

64.9 

70.l 

63.7 

38.2 

36.5 

37.2 

39.7 

38.4 

13.8 

17.9 

19.7 

20.9 

22.3 



Table.5 Secular Changes of Land Use of Investigated Object Stations in 400m-800m Radius (%) 

22.7 10.0 
23.5 8.7 

24.4 9.1 

23.2 9.2 

16.2 9.4 

18.5 9.1 

19.6 8.3 

20.5 8.4 

6.4 

1998 6.7 

2003 6.4 

2008 6.2 

1985 3.8 

1993 5.1 24.6 6.5 

1998 5.2 28.8 8.1 

2003 5.7 25.2 8.2 

2008 5.5 27.6 9.1 

1985 1.2 10.4 4.2 

1993 12 7.3 

1998 I 13.1 5.1 

2003 1.2 13.6 6.9 

2008 1.3 14.2 7.8 

O.l 4.6 

0.2 9.1 

0.2 10.1 

0.3 10.9 

0.1 
0.1 

0.0 

0.1 

2.6 

l.I 

0.9 

0.7 

0.8 

4.3 
3.0 

2.6 

2.1 

6.5 

5.8 

5.2 

5.8 

0.8 
OJ 

0.1 

0.3 

0.1 

0.0 

0.0 

0.0 

0.1 

2.4 

1.8 16.4 

1.5 17.5 

1.3 18.2 

1.2 19.8 

115 11.0 

10.4 13.2 

7.9 16.0 

16.2 

16.5 

18.4 

6.2 

7.1 

7.9 

9.6 

Table.6 Secular Changes of Population and Land Price of Investigated Object Stations in 400m-800m Radius (%) 

1993 21,606 

1998 23,459 

2003 27,043 

2008 28662 

1985 15,450 

1993 14,987 

1998 15,732 

2003 19,061 

2008 19002 

1985 19,947 

1993 21,371 

1998 23,016 

2003 

169,810 

187,828 

122,320 

168 432 

105,659 

132,378 

1998 8,944 120,789 

2003 9,319 94,514 

2008 9876 113 323 

of 10 stations has been changing in step. I. In addition, the 

clusters of 9 stations have been caught in step.2. Later, in the 

period of 1993 to 1998, it can be found that there are clusters 

of 2 stations in step. 1 and 3 stations in step.2. Furthermore, 

from 1998 to 2008, it can be found that there are clusters of 2 

stations in step. 1 and 3 stations in step.2. In. addition, some 

stations have shown no various changes at all. After the year 

of 1993, the tiny changes among clusters are also continuing, 

according to the above analysis, those stations which have no· 

various changes are also keeping on developing in each group. 

3.6 Characteristics of the Distribution 

The distribution of stations of each cluster is a shape of a 

Y-looking which centers of commerce, business, medium 

18,985 1.7 158.5 

18,134 1.61 149.6 

14,732 I.SI 152.4 

14988 1.82 159.2 

50,731 2.17 92.3 

110,960 1.75 124.3 

103,901 1.64 86.7 116.3 

1.51 98.8 125.9 

1.66 93.7 133.6 

2.57 84 54 

2.25 9L! 59.1 

2.18 96.2 57.2 

2.08 104.3 61.5 

2.53 96.5 66.7 

2.79 36.4 23.9 

12,801 2.39 49.4 32.8 

12,776 2.18 45.3 38.9 

9,840 2.18 48.7 35.2 

11 223 2.67 49.8 

3,891 2.74 19.4 

4,841 2.58 22.2 

4,800 2.44 22.3 

4,272 2.38 23.2 

4562 2.78 24.6 

density resident, low density resident, government, municipal 

offices, education and public welfare, are all in a hierarchical 

and classified urban structure and have a methodic land use. 

Moreover, in 1985, low density resident that existed in 

medium density resident was very narrow; in 2003, those 

places that were around stations are gradually becoming the 

residential quarter of medium density resident and making an 

expansion from center of a city to outside scale. 

In this chapter, by performing a cluster analysis with respect 

to land use around the stations, here, basing on the results 

of previous research, this chapter can be summarized in the 

following new findings, 

Firstly, the changes and tend of development on railway 
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stations and subways of Fukuoka city have been interpreted 

in this chapter. As a result, most stations from 1985 to 2008 

decline to changes gradually. Whereas this kind of changes 

tends to continue and has been confirmed in the investigation. 

In this situation, the land use on the commerce and housing 

in some stations have always been reducing which reveal 

a phenomenon associated with the consume progression 

of society, and it should be emphasized in community 

development activities in the future. 

On the other hand, as the obvious reduction of the land use 

on the agriculture, green land and water in some stations, the 

industry facilities have been transferred into the suburbs, this 

situation has been a remarkable phenomenon which can be 

said that the decline had a significant impact on forest, green 

land, water and other afforestation areas in the suburbs. 

4. SUBMISSION 

This research mainly analyzes data of the land use by the 

cluster analysis method around stations in Fukuoka City. 

Furthermore, the features of a spatial extension around 

stations are also clarified. The changes of land use around 

stations are also analyzed specifically in this paper including 

their influence for the population and the land price in order 

to indicate characteristics of space using around stations. 

After the burst of the economic bubble in 1996, although the 

development of surrounding areas of stations is a little slower, 

and the stores and restaurant are in the decreasing tendency 

in Om-400m zones of stations, the trend of development 

is still changd into the suburb regions of station zones. By 

representing the changes around stations in Fukuoka City, this 

paper is hoped to be useful for further research in future. 

The specification of the directionality of a spatial extension 

in Step.2 by the cluster analysis ( 400m -800m cluster), which 

will be considered in a wider subject, that is, not only do the 

analysis by land use, but also expand it by adding the number 

of passenger in 400m-800m radius, the population into cluster 

analysis, etc. in order to find out the most important factor of 

influence and the degree of influence during the development 

of railway stations. 

Moreover, according to the results of cluster analysis, the 

"square", "land", "population" of further land use and building 

applications will be analyzed further by multiple regression 

analysis on the base of the degree of influence for the number 

of customers. 

After that, basing on the investigated data, an advanced 

research will be expanded on the forecasting of developing 

trend on the land use around stations. Prognostic charts of 

the forecasting can show a more clear variation tendency on 

the development of land use in future five years, ten years, 

even more ones which can also establish detailed information 

and anticipate future needs. Thus, the railway development 

and applications can be given a more comprehensive way 

to be shown. For the purpose of sustainable development, 

more useful and meaningful ways on developing stations and 

surrounding regions will be put forward to. 

REFERENCES 
[l]Honda Masako, Shimada Im. Multivariate Statistical Technique for 

Management. Japan: Publishing Department of Sanno and Management 

University, 1977. 

[2] Yasuhiko Gen.: Introduction to Econometrics by Excel, Toyo Economic 

Press Office, Japan, 2000. 

[3] Fukuoka City Statistics Book. Fukuoka City, Japan, 2000. 

[4] Iwatani Makoto.: A GIS Fundamental Study on Location Tendency of 

Condominium and TOD Promotion Plan, Architectonics Research, Graduation 

Thesis Outline Collections.2002. 

[5] A Research Report Concerning on Urban Structure of Fukuoka City, 

Fukuoka Asian Urban Research Laboratory, Japan, 2005. 

[6] Yano Keiji.: Research by GIS on Changes of Enterprise Location among 

Stations in Kyoto, Ritsumeikan Literature, Japan, 2006. 

[7] Makri, M. and Folkesson, C.: Accessibility Measures for Analyses of Land 

Use and Traveling with Geographi-cal Information Systems, Proceedings of 

2nd KFB-Research Conference, Institute of Technology, Lund, 1999. 

[8] Ratti, C.: Environment and Planning B: Planning and Design, Vol.31, 

pp.487 - 499, 2004. 

[9] Bafna, S.: An Introduction of Space Syntax, Environment and Behavior, 

Vol.35, pp.17-29, 2003. 

[10] Zhu, Q. and Wang. J.: Optimization Research of Urban Space 

Configuration Based on Space Syntax, Geosci-ence and Remote Sensing 

Symposium, 2005. 

[11] Porta, S., Crucitti, P. and Latora, V.: The Network Analysis of Urban 

Streets: A Primal Approach, Environment and Planning B: Planning and 

Design, 33(5), pp.705 - 725, 2005. 

[12] Handy, S.L. and Niemeier,D. A.: Measuring Accessibility: an Exploration 

oflssues and Alternatives, Environ-ment and Planning A, 29(7) pp.1175-1194, 

1997. 

[13] Luca Bertolini, Tejo Spit: Cities on rails: the redevelopment of railway 

station areas, Routledge, New York, 2001. 

[14] Ghebreegziabiher Debrezion & Eric Pets & Piet Rietveld: The Impact 

of Railway Stations on Residential and Commercial Property Value: A Meta­

analysis, J Real Estate Finan Econ, 35, pp.161-180, 2007. 

[15] Luca Bertolini: Nodes and places: complexities of railway station 

redevelopment: European Planning Studies, 4(3), pp.331-345, 1996. · 

-8-




