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Abstract 

The need for research on elderly facilities outside of apartment complexes is growing 

because the senior citizen centers located inside apartment complexes are not enough to 

accommodate the rapidly increasing elderly population. However, most of the previous studies 

on senior citizen centers focused on the inner space design of these facilities, so they do not 

provide the basic data required to design senior citizen centers in the future. Also, the use of 

elderly community centers in large apartment complexes was reduced, which may be due to 

accessibility. Therefore, this study analyzed the accessibility and recognizability of senior 

citizen centers by analyzing the spatial hierarchy correlation between apartment complexes 

and senior citizen centers located outside these complexes. This study selected senior citizen 

centers near apartment complexes in a populated area and performed the research in four 

stages according to the following procedure to establish a spatial hierarchy correlation 

between brand apartment complexes and senior citizen centers located outside these complexes 

by applying space syntax methodology. First, the concept of senior citizen centers and space 

syntax was considered. Then, a total of four apartment complexes in Songpa-gu, Korea, and 

two senior citizen centers adjacent to each complex were selected for the analysis. The results 

are as follows. The senior citizen centers near the apartment complexes showed above average 

results in most of the indicators compared to the survey area. This means that the accessibility 

and recognizability of the senior citizen centers outside the apartment complexes were good. 

However, the index related to accessibility and recognizability inside the apartment complexes 

was relatively low, so senior citizen centers inside apartment complexes should be planned by 

considering the factors related to senior citizen centers outside these complexes in the future. 

 

Keywords: Senior citizen center, Brand apartment, Space syntax, Accessibility 

 

1. Introduction 

Aging is emerging as a serious global issue [1][2][3]. Aging population is rapidly progressing 

not only in Korea but also in other countries around the world [4], and social preparations and 

related research are required to re-solve this trend. Accordingly, the importance of social 

facilities for the elderly is increasing as the number of elderly facilities gradually increases. 

Among these facilities for the elderly, senior citizen centers or elderly community centers are 
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social welfare facilities where the elderly can gather and make use of their leisure time, and the 

number of such facilities is increasing gradually [5]. In Korea, the number of apartment 

complexes has increased, and various facilities are being distributed around these complexes. 

In general, senior citizen centers are required to be installed in apartment complexes, raising 

the need for research to improve the quality of senior citizen centers in apartment complexes. 

However, most of the senior citizen centers currently installed in apartment complexes are not 

suitable for accommodating the elderly living in these complexes as they are built according to 

the minimum scale required by law. Therefore, the demand for senior citizen centers adjacent 

to apartment complexes is increasing as well as the importance of relevant research on such 

facilities. However, most recent studies on senior citizen centers have focused on the facilities 

and composition of indoor spaces, so there is a lack of research on the accessibility and 

recognizability of senior citizen centers. Therefore, the purpose of this study is to build basic 

data for the design of senior citizen centers in the future by selecting an area where apartment 

complexes are concentrated and analyzing the spatial hierarchy of apartment complexes and 

senior citizen centers located outside these complexes.  

 

2. Senior citizen center and analysis method consideration 
 

2.1. The concept and installation standards for senior citizen centers 

A senior citizen center is a type of social welfare facility where the elderly can gather and 

make use of their leisure time, a place where senior citizens in the neighborhood gather to talk, 

acquire knowledge, maintain healthy hobbies, and participate in pastime activities [6]. While 

senior citizen centers are basically available to the elderly aged 65 or older, there are also senior 

citizen centers by age groups due to the recent improvements in quality of life and the 

development of medical technologies. According to the regulations on housing construction 

standards enacted by the Ministry of Land, Infrastructure and Transport in 2017 [7], housing 

complexes with more than 100 households must install resident community facilities that are 

larger than the area calculated according to the regulations, and housing complexes with more 

than 150 households must have senior citizen centers. 

 

2.2. Consideration of spatial hierarchy analysis methodology 

This study used space syntax to analyze the spatial hierarchy correlation between apartment 

complexes and senior citizen centers. Space syntax was developed by Bill Hillier and Julienne 

Hanson as a set of techniques to investigate spatial layouts and hierarchy by analyzing 

configurative spatial relationships [8]. Space syntax analysis uses convex spaces and axial maps 

depending on the analysis method and subject, and this study used axial maps to analyze the 

circulation hierarchy around apartment complexes. In space syntax, indices related to 

recognition such as connectivity, global integration, and local integration are derived based on 

the hierarchy and connection of axial lines. Connectivity measures the number of axial lines 

connected to a certain axial line, so low connectivity means that it is not a major circulation or 

traffic line. Global integration means that it is easier to move to other spaces in the entire area, 

making it more accessible. On the other hand, local integration is calculated by considering the 

spatial depths from each space, indicating the relative recognizability of each space. 

 

3. Analysis subject and results 
 

3.1. Analysis method 
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This study analyzed the spatial hierarchy of residential complexes and senior citizen centers, 

and for this purpose, the residential complexes were limited to apartment complexes. In Korea, 

apartments are typical common residential complexes accounting for 59.9% of all of the houses 

[9]. This is the reason why this study limited the scope of analysis to apartments. First, this 

study limited the range to Seoul, Korea, to choose the subject for analysis. Then, based on the 

Population and Housing Census by the National Statistical Office in 2019, Songpa-gu, which 

has the largest population in Seoul, was selected as the scope for choosing the subject for 

analysis. Finally, to achieve the purpose of this study, apartment complexes with the 

appropriate facilities in terms of size and characteristics were selected. The process is shown in 

Figure 1. 

Figure 1. Research procedure 

3.2. General status of survey area 

The [Table 1] shows the four apartment complexes selected by this process. To analyze the 

circulation hierarchy between the selected apartment complexes and senior citizen centers, the 

senior citizen centers were limited to facilities located outside the complexes and within 1.5km 

in consideration of the mobility of senior citizens. [Table 2] shows the eight senior citizen 

centers that meet these conditions, and all of these centers opened before 2000. 

Table 1. Housing complex overview 

Apartment complex Large area of land Building area Occupancy date Senior citizen center 

Jamsil LLL's 231,604.70 m2 34,370.96 m2 Sept 2008 1 

Jamsil Ricenz 219,217.90 m2 33,257.95 m2 Jul 2008 1 

Jamsil III-zium 150,784.80 m2 19,653.56 m2 Aug 2007 1 

Jamsil Lake Palace 126,628.30 m2 17,841.76 m2 Dec 2006 1 

Based on the above, this study derived axial maps to analyze the accessibility and 

recognizability of senior citizen centers located outside Jamsil-dong, where apartment 

complexes are concentrated, and Samjeon-dong and Seokchon-dong, in an extension of user 

circulations. By referring to the traffic lines displayed on Naver Map, this study derived the 

results by comparing the mean values of the connectivity, global integration, and local 

integration of the apartment complexes, the entire survey area (Jamsil-dong, Samjeon-dong, 

Seokchon-dong), and the senior citizen centers located outside the apartment complexes 

through the derived axial maps. 
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Table 2. Overview of senior citizen centers (SCC) around housing complex 

Apartment Complex Building 

Area 

Opening 

Day 

Apartment Complex Building 

Area 

Opening 

Day 

Shincheon SCC (A) 159.9  m2 1985.09 Samjeon SCC No. 1 (E) 187.3  m2 1986.10 

Samjeon SCC (B) 103.3  m2 1988.12 Obongsan SCC (F) 106.8  m2 1990.08 

Sinjamsil SCC (C) 106.8  m2 1990.08 Seokchon SCC (G) 157.0  m2 1997.11 

Samjeon SCC No. 2 (D) 49.2  m2 1987.11 Dolmari SCC (H) 155.7  m2 1987.12 

 

3.3. Analysis results and discussion 

This study investigated the spatial structure of the areas where apartment complexes are 

concentrated in Songpa-gu, Seoul, and the user circulations near these areas, to analyze the 

accessibility and recognizability of apartment complexes and senior citizen centers located 

outside of these complexes. The results are as follows. 

First, Jamsil-dong, Samjeon-dong, and Seokchon-dong, located in Songpa-gu, consist of a 

total of 2016 axial lines, of which the four apartment complexes mentioned above consist of 

249, 339, 170, and 99 axial lines, respectively. Table 3 shows analysis results and the axial map 

for connectivity. As a result of analyzing the connectivity, the maximum, minimum, and mean 

connectivity of the survey area were 33, 1, and 3.508, respectively. The maximum, minimum, 

and mean connectivity inside the apartment complexes were 17, 1, and 3.327, respectively. In 

terms of comparing the connectivity of the survey area and inside the apartment complexes, the 

mean value of the survey area was higher than the mean value inside the apartment complexes, 

indicating that the utilization rate would be low inside these complexes in terms of spatial 

hierarchy. The connectivity of the axial lines that directly expose the locations of outside senior 

citizen centers A, B, C, D, E, F, G, and H, were 4.000, 2.000, 5.000, 19.500, 6.000, 4.000, 

13.500, and 4.000, respectively. The connectivity of Senior Citizen Center B was lower than 

the mean value of the survey area and the apartment complexes, while all of the others were 

above the mean value. This means that the other outside senior citizen centers except for Senior 

Citizen Center B are located in relatively high-use areas. 

Table 3. Analysis of connectivity map of the apartment complex 

Analysis Target Max Min Average 
Connectivity Analysis Result Image 

Apartment complex 17 1 3.327 

 

Jamsil-dong + Samjeon-

dong + Seokchon-dong 
33 1 3.508 

Outside senior 
citizen center 

A 

- 

4.000 

B 2.000 

C 5.000 

D 19.500 

E 6.000 

F 4.000 

G 13.500 

H 4.000 
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Second, as shown in [Table 4], the maximum, minimum, and mean global integration of the 

survey area were 1.799, 0.309, and 1.015, respectively. The maximum, minimum, and mean 

global integration within the apartment complexes were 1.784, 0.506, and 1.040, respectively. 

This shows that accessibility within the apartment complexes is relatively better than the survey 

area. The global integration of the outside senior citizen centers was 1.224, 1.206, 1.235, 1.399, 

1.234, 0.998, 1.154, and 1.055, respectively. Based on the results, Senior Citizen Center F is 

considered to be less accessible as the global integration is lower than the survey area and inside 

the apartment complexes. This is because Seokchon Lake blocks the circulation or traffic line 

north of Senior Citizen Center F. 

Third, as shown in Table 5, the maximum, minimum, and mean local integration (related to 

recognizability) of the survey area were 3.827, 0.333, and 1.699, respectively. The maximum, 

minimum, and mean local integration inside the apartment complexes were 3.226, 0.378, and 

1.587, respectively. This shows that the recognizability inside the apartment complexes is 

relatively lower than the survey area. The local integration of the eight senior citizen centers 

located outside of the apartment complexes were A:2.220, B:1.857, C:2.589, D:3.442, E:2.838, 

F:1.832, G:2.812, and H:2.002. These values are all higher than the mean values of the survey 

area and inside the apartment complexes, indicating that the outside senior citizen centers are 

in good locations in terms of circulation recognition.  

Table 4. Analysis of integration map of the apartment complex 

Table 5. Analysis of local integration map of the apartment complex 

Analysis Target Max Min Average 
Local Integration Analysis Result Image 

Apartment complex 3.226 0.378 1.587 

 

Jamsil-dong + Samjeon-dong + 
Seokchon-dong 

3.827 0.333 1.699 

Outside senior citizen 

center 

A 

 

- 

2.200 

B 1.857 

C 2.589 

D 3.442 

E 2.838 

F 1.832 

G 2.812 

H 2.002 

Analysis Target Max Min Average 
Integration Analysis Result Image 

Apartment complex 1.784 0.506 1.040 

 

Jamsil-dong + Samjeon-dong + 

Seokchon-dong 
1.799 0.309 1.015 

Outside senior citizen 
center  

A 

- 

1.224 

B 1.206 

C 1.235 

D 1.399 

E 1.234 

F 0.998 

G 1.154 

H 1.055 
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Based on the above, the accessibility and recognizability of the apartment complexes and 

the outside senior citizen centers can be obtained by analyzing the hierarchy of the circulation 

system. Compared to the survey area (Jamsil-dong, Samjeon-dong, and Seokchon-dong), the 

accessibility of the four apartment complexes is good, but the recognizability is relatively low. 

Based on this, the outside senior citizen centers are located in areas with better accessibility 

and recognizability in terms of spatial hierarchy as the index values of these centers are higher 

than the values derived from the survey area and apartment complexes. Also, all of the 

apartment complexes were built after 2000, but the outside senior citizen centers opened before 

the year 2000. This proves that these senior citizen centers were already available for the elderly 

in this neighborhood even before these apartment complexes were built. Although it is 

mandatory by law to build senior citizen centers inside apartment complexes, the use of these 

facilities is distributed because of the outside senior citizen centers with good accessibility and 

recognizability in terms of circulation. Therefore, it is necessary to ensure sufficient internal 

usage by considering factors related to outside senior citizen centers when planning senior 

citizen centers inside apartment complexes in the future. 

 

4. Conclusions 

This study derived and compared the indices of senior citizen centers located inside and 

outside of the apartment complexes in Songpa-gu, Korea, by using space syntax. The main 

findings are as follows. First, this study identified the locations of areas concentrated with 

apartment complexes and the senior citizen centers located outside of these complexes in 

Songpa-gu, Korea, and derived the index representing accessibility. The results showed that the 

spatial hierarchy of the outside senior citizen centers was higher compared to inside the 

apartment complexes, indicating a relatively higher rate of utilization. Second, as a result of 

analyzing the local integration of the senior citizen centers, the mean values of the outside 

senior citizen centers were all higher than the mean values of the survey area and inside the 

apartment complexes, showing that the outside senior citizen centers are all located in areas 

with relatively better recognizability. Third, all of the outside senior citizen centers opened 

before 2000, and the apartment complexes were built after 2000, so the senior citizen centers 

were available to the elderly even before these complexes were built. Therefore, the utilization 

rate is expected to be high due to good accessibility and recognizability in terms of circulation. 

In conclusion, when planning senior citizen centers inside apartment complexes, the use of 

these facilities should be activated by ensuring the accessibility and recognizability of internal 

circulations by considering outside senior citizen centers. Moreover, these facilities should be 

located within the optimal range of circulation inside the complex in consideration of the 

elderly. 

Although this study is significant because it provides basic data to establish a correlation by 

analyzing the spatial hierarchy of apartment complexes and outside senior citizen centers, it 

does not reflect physical characteristics such as the length of the axial lines in the analysis. 

Additional studies will be performed in the future by comparing the hierarchy analysis indices 

of senior citizen centers inside and outside apartment complexes and conducting usage surveys 

on the conclusions of this study. 
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