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Abstract 
 
Recently, the elderly problem is very serious due to the aging society and 

various facilities are being built to solve the problem. In particular, the 

number of urban silver towns is increasing because of its easy connection 

with various cultures, conveniences, and medical facilities in the city. 

However, there has been insufficient consideration of urban planning when 

building urban silver towns. Consequently, the elderly who use the urban 

silver towns cannot use various facilities in the city. Therefore, this study 

aims to establish basic data for silver town design in terms of urban planning 

by analyzing existing urban silver towns using Space Syntax, which is a 

spatial hierarchy analysis method. It was concluded that for the advantages of 

an urban silver town, it is necessary to increase its effectiveness by 

improving its connection with surrounding facilities. However, in the case of 

the urban silver towns selected in this study, the connectivity control value, 

and intelligibility, i.e. indicators of space syntax, were low. This disturbs the 

elderly from using facilities adjacent to the silver towns. However, it is 

expected that spatial structure clarity can be improved by placing the location 

of an urban silver town in the center of moving path and planning to increase 

accessibility to the surrounding facilities in terms of urban planning. 
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1 Introduction 
 

1.1 Study Background and Objectives 

The number of elderly people aged 65 or older is rapidly increasing 

worldwide due to low birth rate and aging, and all elderly-related matters are 

emerging as social issues. [1-4] In particular, in Korea, according to data 

reported by Statistics Korea and the Korea Population, Health and Welfare 

Association in 2019, the elderly proportion in Korea increased by 14.9% in 

2019, five times higher than in 1970, indicating that this issue is very serious. 

[5, 6] Therefore, the Korean government is implementing various efforts and 

policies on securing facilities to solve the problem of social aging. In the case 

of facilities for the elderly, there are senior citizens’ halls, senior welfare 

centers, and nursing hospitals, and the number of these facilities is rapidly 

increasing. [7, 8] However, the concept of the elderly has been changed from 

simply underprivileged to people who have a certain level of economic 

power. Therefore, there is a need for quality improvement of elderly 

facilities, but the need has not been satisfied. [9] 

Recently, an increased number of urban silver towns have been designed 

and constructed as one of the efforts to solve the elderly problem. In Korea, 

the urban silver town is a paid welfare housing facility for the elderly aged 

60 or older. Rather than simply a housing type for residence, the silver town 

is a housing complex that can satisfy the tenants’ needs as much as possible 

by providing various services such as sports facilities, leisure facilities, and 

medical facilities, etc. for convenience. [10, 11] People prefer urban silver 

towns to other elderly facilities because they can be connected to various 

medical, transportation, and cultural facilities in the city. When considering 

the increasing number of active seniors, the connection with various facilities 

around urban silver towns is a critical element in terms of urban planning. 

Nevertheless, research on urban silver towns have not been performed 

sufficiently in consideration of urban planning. Rather, they simply focus on 

internal facilities. 

Therefore, this study aims to establish basic data that can be used when 

designing an urban silver town through urban hierarchical analysis on 

existing silver towns and by determining the connection with medical and 

cultural facilities near the silver towns. 

 

1.2 Study Methodology and Scope 

 
To analyze the location of urban silver towns in terms of urban planning, 

the following procedures are followed as shown in Fig. 1. First, as a stage for 

theoretical review, the concept and characteristics of the elderly and the 

information about urban silver towns were reviewed. In addition, the 

indicators and analysis methods of space syntax, one of the quantitative 

analysis methods of urban composition, were reviewed. Second, this study 

selected urban silver towns for analysis. The selection criteria are as follows: 
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urban silver towns that have been constructed and operating since 2000, 

geography limited to Seoul and Gyeonggi areas, and a sample of 200 

households or more. Third, this study performed urban hierarchical analysis 

for the urban silver towns and adopted space syntax which can quantitatively 

derive the accessibility and cognition level as an analysis method. By 

following these procedures, this study derives the accessibility and cognition 

level of medical, convenience, and leisure facilities adjacent to the urban 

silver towns. 

However, this study applied an axial map among the space syntax 

methodologies and used S3 Axial developed by the Lab. Architectural & 

Urban space at Seoul National University to apply the methodology. 

 

 

     
 

Fig. 1  Flowchart of study 

 

 

2 Senior Hospital and Spatial Hierarchy Analysis 

Methodology 

2.1 Concept and Characteristics of the Elderly 

The International Association of Gerontology and Geriatrics defines the 

elderly as persons who are in a mixed status where psychological, 

physiological, environmental, and behavioral changes, which appear in the 
aging process, are mutually interacted. This includes not only the 

individual’s physical age but also loss of social and economic status. That is, 

the representative characteristics of the elderly are physical, psychological, 

and cognitive [12, 13, 14], and the detailed explanations are as follows: First, 

the physical characteristics are the most representative of aging such as poor 

mobility, vision, and hearing caused by aging. Second, the psychological 

characteristics include poor memory, learning ability, problem-solving 

ability, and life stability. 

 

 



 

 

 

 

 
 

 

  

2058 Jeongyoon Kim et al 

 

Regarding poor memory, some of the latest acquired information are quickly 

forgotten, which causes a negative psychological mindset when facing a new 

space with a large amount of three-dimensional information. Third, the 

elderly’s cognitive characteristics are significantly worse than that of the 

general population. The amount of collected environmental information and 

the scope of cognition, which is a process of judging and responding through 

collecting and processing a large volume of information from the 

surrounding environment, is worse with the elderly when considering their 

physical and psychological characteristics described above. Based on these 

three characteristics of the elderly, the cognition and access of a space should 

be designed to be easy to navigate in a dedicated space for the elderly.   

 

2.2 Classification of Elderly Facilities 

 

As shown in Table 1, the elderly facilities are classified into residential, 

medical, leisure, and home welfare facilities, and the standard for each 

facility is established in Korea. [11] Due to the recent change of 

consciousness of the elderly, the functions of the elderly facilities are 

diversified. The facilities are providing the functions of food distribution, 

clothing provision, and shelter care beyond the existing caring service. 

Moreover, they are becoming complex cultural spaces where medical, 

protection, hobby, and leisure functions are available even to local residents 

of all ages as well as the elderly. The silver town in this study is a residential 

complex for the elderly where various medical, community, and leisure 

facilities are available. [15] Depending on its location, they are divided into 

three types: urban, suburban, and rural leisure. There is also a greater 

opportunity for the elderly to meet their family and acquaintances frequently 

and to access convenience facilities relatively easily as the complex is closer 

to the urban type. [16] There is a trend among urban silver towns of an 
increased number of programs with local residents, thus opening more 

communication channels to the elderly who have been disconnected. The 

urban silver town can be classified in detail depending on six location 

features: (1) location, (2) presence of nearby culture or shopping facilities, 

(3) surrounding residential density, (4) distance to the natural environment, 

(5) accessibility to a hospital, (6) whether an urban development project is in 

progress. [17] When considering these location features, the success of urban 

silver towns depends on proper connection to surrounding facilities. 
However, due to the cognitive characteristics of the elderly, it should not be a 

simple connection. Rather, the accessibility and cognition level to the 

surrounding facilities should be improved so that there is no difficulty when 

using them. 
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Table 1. Classification and Target of Elderly Facilities 

 

2.3 Review of Space Syntax 

 

This study presented space syntax as a methodology to analyze the 

location of an urban silver town and the accessibility and cognition level of 

nearby medical and cultural facilities. This study aims to perform a 

hierarchical analysis for an urban silver town using the axial map that is 

mainly used outside among the analysis methods of space syntax. The 

reasons for adopting space syntax as an analysis method in this study are as 

follows. Space syntax is a series of techniques that quantitatively analyze the 

relationships and characteristics of each space. Accessibility, pathability, and 

cognition can be analyzed based on the connection relationship among unit 

spaces. 

The five evaluation indices derived from space syntax and the details are 

as follows. The first index is connectivity, which refers to the number of 

connections from a specific axis to a nearby axis. The axial line, whose  

 
 

 

Classification Target 

Senior Residential 

Welfare Facility 

 

Senior nursing facility, Senior group living households, 

Senior welfare housing 

Senior Medical Welfare 

Facility 

 

Senior nursing facility, Senior nursing and group living 

households 

Senior Leisure Welfare 

Facility 

 

Senior welfare center, Senior center, Senior class 

Senior Home Welfare 

Facility 

 

Visiting nursing service, Daytime/nighttime care 

service, short-term care service, visiting bathing 

service, other facilities designated by ordinance from 

the Ministry of Health and Welfare  

Other 

 

Senior protection agency, Senior job agency, Shelter for 

senior victims of abuse, etc. 
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connectivity is high may have congestion, indicating its frequent use. That is, 

the axial line is located at an important point in a moving path. The second 

index is control value, which indicates an influence on a moving path. The 

control value of an axial line is high if the pathability to nearby axial lines is 

high. In addition, a high control value indicates that nearby axial lines are 

heavily controlled. [18] The third is global integration, which refers to the 

number of axial lines required to move from a specific axial line to a nearby 

axial line. A high global integration indicates easy access to other spaces. 

Global integration quantifies the relationship between a specific axial line 

and the axial lines of an entire space. The fourth is local integration, which 

quantifies the accessibility of a specific unit axial line and usually derives a 

value by spatial depth 3 of an axial line. This is based on the fact that typical 

humans perceive three axes during spatial recognition. [19-22] That is, 

integration is the accessibility of a specific unit axial line to the axial lines of 

an entire space, and, local integration is the accessibility to a specific unit 

space in consideration of human cognitive ability. The fifth index is 

intelligibility, which refers to the degree of correlation between integration 

and local integration. [23-27] Space recognition tends to be high if the 

correlation is high. 

 

3 Location Analysis of Urban Silver Town 

 

3.1  Analysis Method 

This location analysis of an urban silver town in terms of urban planning 

is performed as shown in Fig. 2 and the procedures are as follows. 

First, to analyze the relationship between an urban silver town and 

surrounding facilities, this study derives medical and convenient facilities 

within a 5 km radius from the urban silver town. The rationale of limiting the 

radius to 5 km is that it is a distance the elderly can move through 

transportation. Second, to analyze the urban structure around the downtown 

silver town, the moving path within the 5 km range was derived. The moving 

paths were limited to those that allow vehicles. Third, this study derived 

connectivity, control value, cognition level, and intelligibility by applying 

space syntax based on the derived moving paths. As space syntax is a method 

that quantitatively analyzes an urban structure and spatial hierarchy, and has 

been applied and verified in many studies, it is appropriate to apply the 

method to this study. As mentioned earlier, S3 Axial was used as an analysis 

tool <fig. 3>. 
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      Fig. 2  Method of analysis: THE SIGNUM HAUS 

 
 

Fig. 3 S3 Axial Analyzer 
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3.2 Target Selection and Surroundings Analysis 

As shown in Table 2, this study selected urban silver towns (two each in 

Seoul and Gyeonggi areas) that can accommodate 200 households or more 

for locational analysis. In addition, the target was limited to silver towns that 

have been constructed and operating since 2000. Table 3 shows the major 

facilities within a 5 km radius from the selected urban silver towns and the 

data proves that the target selected in this study is an urban silver tower. 
 

Table 2. Outline of analysis target 

 

 

Name Image Outline 

THE SIGNUM 

HAUS  
SH 

 

Location Seoul, Korea 

Size 

230 households 

Land area: 6,186 ㎡ 

Underground 3-floor/Ground 

5-floor 

Construction Year 2016 

SEOUL 

SENIORS 

TOWER 

GAYANG 

SS 

 

Location Seoul, Korea 

Size 

350 households 

Land area: 56,200 ㎡ 

Underground 4-floor/Ground 

15-floor 

 

 

 

 

Construction Year 

 

 

 

 

2007 

SAMSUNG 

NOBLE 

COUNTY  

SN 

 

Location Gyeonggi, Korea 

Size 

553 households 

Land area: 226,575 ㎡ 

Underground 3-floor/Ground 

20-floor 

Construction Year 2000 

MARISTELLA MA 

 

Location Gyeonggi, Korea 

Size 

264 households 

Land area: 14,630 ㎡ 

Underground 5-floor/Ground 

12-floor 

Construction Year 2013 
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Table 3. Locational Characteristics of Analysis Target  

(Analysis of Peripheral Facility Status) 

 

Name Details 

THE SIGNUM HAUS 

(SH) 

 

 

 

 

Cultural facility 

Hyundai Department Store (Apgujeong main 

branch), Lotte Department Store (Gangnam branch, 

Jamsil branch), Seoul Arts Center 

Nearby boulevard or 

highway 

Yongin-Seoul highway, Yangji Boulevard, Bundang-

Suseo Highway 

  

Natural environment 
Awtooth Oak Forest, Daemosan Pure Nature, Segok 

Neighborhood Park, Tancheon Waterfront Park 

Public transportation Suseo Station (subway line #3, Bundang line, SRT) 

Medical facility 
Samsung Seoul Hospital, Gangnam Severance 

Hospital, Asan Hospital 

SEOUL SENIORS 

TOWER GAYANG 

(SS) 

Cultural facility Emart, Homeplus, CGV 

Nearby boulevard or 

highway 

Olympic Boulevard, Gayang Bridge, Gangbyeon 

Expressway 

  

Natural environment 
Hwanggeumnae Neighborhood Park, Jeungmi 

Mountain, Woojangsan Park, Worldcup Park 

Public transportation Jeungmi Station (subway line #9) 

Medical facility Ewha Womans University Mokdong Hospital 

SAMSUNG NOBLE 

COUNTY 

(SN) 

Cultural facility 
KEB-Hana Bank, Samsung Securities, Samsung Life 

Insurance, cultural center 

Nearby boulevard or 

highway 

Deokyoung Boulevard, Cheongmyeong IC, 

SuwonSingal IC 

Natural environment 
Giheung Respia Lake Park, Cheongmyeong 

Mountain, Youngheung Park 

Public transportation Cheongmyeong Station (Bundang line) 

Medical facility Samsung Noble Country Clinic 

MARISTELLA  

(MA) 

Cultural facility Incheon Asiad Main Stadium, Lotte Cinema 

Nearby boulevard or 

highway 

West Incheon IC, Kyungin Highway, Incheon 

International Airport Highway, Bongsoo Boulevard 

Natural environment Seogot Neighborhood Park, Seunghak Mountain 

Public transportation Seogucheong Station (subway line #2) 

Medical facility 
Catholic Kwandong University International St. 

Mary’s Hospital 

 

3.3 Analysis Results and Discussions 

The results and discussions of location analysis in terms of urban 

planning for the urban silver towns selected in this study are as follows: 

First, the axial lines within a 5 ㎞ radius from the downtown silver towns 

selected in this study are shown in Table 4 and somewhat complicated 

moving paths are derived with more than 250 axial lines because of their 

urban characteristics. 
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These may cause inconvenience to the elderly with deteriorated spatial 

awareness. 
 

Table 4. Number of axial lines within a 5-kilometer radius of the subject of analysis 

 

Name SH SS 

Number of 

Axial Lines 
256 849 

City Structure 

(Axial Line 

Derived) 

Image 

 

 

Name SN MA 

Number of 

Axial Lines 
460 277 

City Structure 

(Axial Line 

Derived) 

Image 

 
 

 

Second, as shown in Table 5, the connectivity of axis lines close to the 

urban silver town is higher than the average of axial lines within a 5 km 

radius and is not included in the axial lines which are within the top 10% 

whose connectivity is high. This means that the axial lines adjacent to the 

urban silver town is not in the center of moving paths. This may be the result 

of considering the economical aspect in its initial planning. However, as 

these silver towns are close to the axial lines whose connectivity is high, the 

configuration is solving its low connectivity. Meanwhile, the axial lines close  
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to Maristella have relatively high connectivity and is located at the center of 

the urban structure. 
 

Table 5. Connectivity Analysis of the axial line facing the subject of analysis 

target 

Name SH SS 

Average 

Connectivity  
2.9 4.0 

Max. 

Connectivity 
12 31 

Connectivity 

of axial lines 

adjacent to 

silver town 

3 7 

Image of 

Weighted 

Connectivity 

 

 

Name SN MA 

Average 

Connectivity  
3.2 3.1 

Max. 

Connectivity 
15 17 

Connectivity 

of axial lines 

adjacent to 

silver town 

4 10 

Image of 

Weighted 

Connectivity 
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Table 6. Control Values of Axial Lines in Contact with Analysis Target 

 
Name SH SS 

Average Control 

Value 
1 1 

Max. Control 

Value 
3.7 8.78 

Control Value of 

axial lines 

adjacent to 

silver town 

0.87 1.48 

Image of 

Weighted 

Control Value 

 

 

Name SN MA 

Average Control 

Value 
1 1 

Max. Control 

Value 
1.5 4.9 

Control Value of 

axial lines 

adjacent to 

silver town 

0.91 4.7 

  

Image of 

Weighted 

Control Value 
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Third, as shown in Table 6, this study derived the control value of a 

selected urban silver town and the value was low. The control value 

quantifies the degree of accessibility to adjacent areas and THE SIGNUM 

HAUS, Seoul Seniors Gayang Tower, and Samsung Noble County all had a 

limitation in access to adjacent medical or convenient facilities. However, as 

Maristella has a high control value, access to nearby medical or convenient 

facilities will be easy. This is because Maristella is located at the center of 

urban structure hierarchy. 

Fourth, as shown in Table 7, the intelligibility within a 5 km radius from 

the urban silver town selected in this study is less than 0.6, which is not 

suitable for the elderly. Typically, a moving path with 0.6 or less may cause 

inconvenience due to low cognition level. In particular, the elderly will 

experience greater inconvenience due to their lowered cognition level. 

However, the intelligibility of Maristella was as high as 0.774, so it is 

expected that the elderly can use the surrounding facilities without any 

problems. 

 
Table 7. Intelligibility of Axial Lines in Contact with Analysis Target 

 

SH SS 

 
0.458 

 
0.472 

SN MA 

 
0.545 

 
0.774 

 

 

The discussions summarizing the above results are as follows. Because 

the elderly have deteriorated physical and spatial cognitive ability, many 

elements should be considered during facility planning. However, many  
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current silver towns may cause inconvenience to the elderly because there 

was no sufficient consideration in terms of urban planning. This study 

quantitatively derives the relationship between urban silver towns and 

surrounding facilities. From the results, it was found that a thorough review 

is required to improve the spatial utilization rate and awareness for an urban 

silver town located at the center of an urban structure in order to help the 

elderly residing in the silver town use surrounding facilities conveniently. 

 

 

4 Conclusions 
 

As a study on the location analysis of an urban silver town in terms of 

urban planning, this study verified the appropriateness of its location in terms 

of urban planning for the urban silver town that is actually operating. The 

conclusions are as follows: 

First, there are more than 250 axial lines within a 5 km radius from the 

urban silver town selected through this study, which may cause 

inconvenience to the elderly due to somewhat complicated moving paths. 

Second, the connectivity of axial lines adjacent to the urban silver town is 

somewhat low. This means that the axial lines adjacent to the urban silver 

town are not in the center of moving paths. This may be the result of initial 

cost reduction during the initial planning, but may cause inconvenience to the 

elderly. 

Third, the control value of the selected urban silver town is somewhat 

low. Low utilization of surrounding convenience and medical facilities is 

estimated due to low accessibility to adjacent facilities. From the analysis 

results of this study, high connectivity leads to a high control value. This is 

an element to consider when designing an urban silver town. 

Fourth, as the intelligibility within a 5 km radius from the urban silver town 

selected in this study is low, it may not be suitable for the elderly. This 

problem can be improved by considering space utilization and accessibility 

when planning an urban silver town. 

This study is meaningful because basic data was established by analyzing 

the appropriateness of an urban silver town design in terms of urban 

planning. However, this study utilized the axial map of space syntax as its 

evaluation method, which shows the study’s limitation of not reflecting a 

physical distance. Therefore, be various studies should be conducted in the 

future that can improve this limitation. 
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