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Abstract  The provision of open space in urban settings 

is one indicator of the Sustainable Development Goals. 

Humans create space as a place to carry out their activities. 

Urban public open space has impervious areas, namely 

gray space. The gray space is a place for recreational 

activities, including fitness activities, social activities, and 

activities to enjoy visual facilities in public open spaces. 

Various community activities are carried out 

simultaneously in the gray space. Community behaviour 

shows community dynamics and social interactions in a 

neighbourhood public space. This research aims to 

understand various community behaviours in gray spaces 

at Merbau Square. This research uses the qualitative 

method and descriptive analysis, which describes the 

condition of the square and the behaviour of the people who 

are active in it. Data was obtained through interviews and 

observing the situation and the conditions. The space 

syntax method that uses the Depth Map application is for 

the data analysis. The analysis results by Depth Map 

strengthen the identification of places in gray space that 

have the potential for various activities because they are 

easier to see and accessible. People’s activities are tied to 

their behaviors. The diversity of community activities in 

the gray space is mapped through behavioural mapping, 

namely the place-centred map. So that we will gain an 

understanding of how people behave in the gray space of 

Merbau Square as a public facility that has been developed, 

comprehending the community behaviour will illustrate the 

sustainability of public facilities in a neighbourhood. 

Keywords  Community Behavior, Public Open Space, 

Gray Space, Square 

1. Introduction

Humans create space as a place to carry out their 

activities. Public open space is a land where human 

activities and behaviour can occur [1]. People feel 

comfortable and free in public open spaces because they 

can get a fresh breeze [2]. People of all ages, ethnicities, 

physical disabilities, and other characteristics can access 

public open spaces [3]. The utilization of public open 

spaces that meet social and psychological needs 

significantly impacts a sustainable place [4][5]. Public 

open space in the urban neighbourhood is formed by two 

types of space: green space and gray space [6][7][8]. The 

green spaces are vegetated areas. The gray space is called 

an impervious artificial surface [9]. The spaces are areas 

that can be used for community activities, and it is not 

vegetated [7][10][11]. This gray space is for recreational 

activities, including fitness activities, social activities, and 

other activities to enjoy visual facilities in public open 

spaces [12][13][14][15][16]. The problem that often arises 

related to gray space is that activities and use of this space 

do not follow the planning intent [17]. Planners hope to 

develop public open spaces that are orderly and consistent. 

However, the facts on site are that there is a diversity of 
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uses of public open spaces that are not even their intended 

use. Efforts to put the public open spaces in order will result 

in a loss of diversity and can have negative consequences 

[18].  

The availability of open space intended for the public in 

urban areas is one indicator of the Semarang City 

Sustainable Development Goals [19]. 

This research focuses on gray space as part of public 

open space, and the existing users' behavior. This gray 

space is the area around the grass field. The existing users' 

behaviour in the public open spaces can change the way of 

utilization, so this will influence the formation of new 

public open spaces [20]. Concerns about people’s 

behaviour in public open spaces include the impact of 

microclimate conditions, like air temperature, on user 

behaviour [21][22]. The physical shape, availability of 

facilities, image of public open spaces, noise levels, and 

safety considerations from crime and accidents such as falls 

or slips all have an impact on the comfort of the elderly who 

use public open spaces [22][23][24]. The facilities in the 

gray space often do not match the activities carried out. 

Public open space facilities that have been repaired and 

developed are expected to be able to serve the activities of 

their users. Musical sounds in public spaces influence 

people's behaviour in those places. Playing music can help 

create social cohesion besides adding to the attractiveness 

and pleasant atmosphere of public spaces [25]. Gray space 

influences mental health [10]. The results of behavioural 

studies in public open spaces will be able to determine 

usage patterns of public open spaces [26]. Next, gray space 

is formed by socio-physical construction and has power 

and influence on the surroundings [27]. The role of gray 

space is as functional space and civic space. Functional 

space means spaces provided for practical purposes, such 

as for circulation and means of transportation. This gray 

space includes roads, sidewalks, and parking lots. The 

function of civic space is space that can be accessed for 

public enjoyment, namely for physical activities, leisure, 

and recreation. This type of space is a square, plaza, and 

pedestrian path, which is not only a walking facility but 

also a place for various outdoor activities that allow [28]. 

Gray space is also interpreted as a sociotope. The socio-

tope is a public open space area that has valuable value as 

a place for people to do activities [29]. Sociotope mapping 

is related to public open gray spaces, which show the social 

character of community activities in urban areas [30]. 

The research addresses gaps in understanding diverse 

activities in gray open spaces and their impact on behavior 

[10]. Differences in the location of public gray open spaces 

influence people's behaviour. Comprehending people's 

behaviour in gray spaces, which are civil and functional in 

public open spaces, supports the achievement of 

sustainable development goals. Social behaviour and 

interactions, including feelings of mutual trust and bonding 

between members of society, are influenced by social 

cohesion [31]. The social cohesion that occurs in public 

open spaces supports the creation of a sustainable 

neighbourhood [32][33][34][35]. Therefore, this research 

aims to understand various people's behaviour in gray 

spaces that support the sustainability of the neighbourhood. 

2. Methods 

2.1. Research Area 

The Merbau Square has existed since the beginning of 

the Banyumanik Housing Complex, built around the 1980s. 

Merbau Square is in the administrative area of Padangsari 

Sub-district, Banyumanik District, Semarang City. The 

location of Merbau Square was 1.5 hectares. Meanwhile, 

currently recorded by the Semarang City Government 

through the Spatial Planning Service, the total square area 

is 1.1 hectares [36]Merbau Square is in the middle of a 

residential area (see Figure 1). The gray space in Merbau 

Square surrounds the grass field for football games. 
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Figure 1.  Zoning Merbau Square and the facilities 

The square has already existed since the housing was 

first built. At that time, it was gradually used as a place to 

build garages for residents' cars, places to sell, and other 

buildings. In August 2021, the Merbau Square demolition 

project began. The project aimed to build representative 

public facilities and a water catchment area [37]. Merbau 

Square is a public facility in the neighborhood that has been 

repaired and rebuilt at the Banyumanik Housing Complex, 

Semarang City. This public facility is a sports facility for 

the public, consisting of a grass field for football and a 

pavement area surrounding the field. The community 

carries out various activities in this gray space.  

After the Square construction project was completed, the 

Semarang City Government imparted Merbau Square to 

the Banyumanik District. For management, the district 

assigned it to the Padangsari sub-district. The Padangsari 

Head formed a team consisting of residents to manage 

Merbau Square. 

2.2. Research Methods 

This research uses a qualitative method that describes 

Merbau Square's original conditions (natural setting) and 

the behavior of the people who carry out activities in it 

(Picture 1, 2, 3). The approach focuses on humans as users 

of gray public open spaces. The research was divided into 

three stages. The first stage is to understand the function of 

the gray spaces in Merbau Square. Facilities such as seating 

include a tribune area, children's play facilities, and fitness 

equipment are provided. The activities carried out are more 

diverse compared to the facilities available. Space function 

data based on the activities carried out is shown in a zoning 

map, which shows the locations and the table of the 

activities. 

 

Picture 1.  The square’s place has high connectivity and integration on 

a weekend morning.  

 

Picture 2.  The place has a high visibility. There are parking cars, street 

vendors, and their buyers. 
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Picture 3.  The 2nd floor of the MSMEs building is an open space used 

as a public facility. 

2.3. Data Collection 

Data was obtained through field observations and 

supplemented by interviews with the Padangsari sub-

district Head, the Merbau Square management, and field 

visitors, most of whom were residents of settlements 

around the field. Observations and interviews were carried 

out separately. One visit is used to observe and record field 

visitor activities fully [38]. The other day, interviews were 

conducted with these sources. Researchers observed the 

condition of Merbau Square on weekdays and weekends, 

from 06.00 – 10.00 AM in the morning and 04.00 – 06.00 

PM in the afternoon. A public open space has active hours 

during certain hours. Usually, there is a specific time for 

people to visit public open spaces: in the morning and 

evening [2]. Merbau Square is in the middle of a residential 

area (see Figure 1). The gray space in Merbau Square 

surrounds the grass field for football games. 

2.4. Analysis Depth Map 

The second stage is an analysis using the Depth Map 

application's space syntax method. This analysis system is 

a visibility graph analysis system, which is based on the 

field of view visible to people. The Depth Map application 

uses the visual range overlay approach to calculate visual 

analysis, resulting in color gradations in the spatial 

arrangement [39][40]. The generated gradient color is used 

as a value parameter when computing the value of the space. 

Dark blue has the lowest value level, whereas red has the 

most outstanding value level [41][42]. So, the busy areas 

of the gray space can be easily identified. The connection 

between the regions and the other spaces is visible. These 

spaces have the potential to become gray spaces that are 

most frequently and widely used by the public. 

2.5. Behavioral Map  

The third stage is a behavioral map of the spatial areas 

identified in the second stage with a depth map. So, we get 

a picture of the variety of people's behaviour related to their 

place in the gray space. Behavioural mapping is an activity 

of visually displaying the presence of people in a space, 

explaining what they do and how their behaviour is 

distributed [38]. Ittelson [43] Developed a procedure for 

general behavior mapping, which consists of five essential 

elements, as follows: 1) Create a basic drawing of the area 

to be studied. 2) A precise specification of the types of 

behaviour that will be observed, documented, and 

diagrammed. 3) Clear time planning information on when 

observations will be carried out; 4) Clear systematic 

procedures must be followed during observations; 5) 

Efficient coding or marking system to make observation 

work more efficiently. Behavioural maps are presented in 

place-centred mapping which shows the location of people 

in a particular environment carrying out various activities 

[38]. This mapping is used to identify how each individual 

or group uses their behaviour in a particular situation and 

place [44]. This technique seeks to discover how persons 

or a group of individuals exploit, employ, or accommodate 

their behaviour in a particular situation at a specific time 

and place.  

Researchers identify the types of behaviour in each area 

of gray space and estimate the interrelationships of the 

place’s characteristics that influence behaviour. The results 

of this identification are depicted in a map, namely a place-

centered map [43][38]. Researchers describe the symbols 

on the base map that has been prepared (Figure 4a, 4b, 5a, 

5b). Figure 4a shows field activities in the morning, and 

Figure 4b shows weekday activities in the afternoon—

meanwhile, Figure 5a shows activity in the morning, and 

Figure 5b in weekends' afternoons. The symbol is a circle 

with different colors according to the activity behavior in 

that place. One circle (○) represents activities of 1 to 5 

people. The narrative of each activity and behavior is 

explained in Table 1. A detailed explanation of community 

behavior in gray open spaces can be obtained from the 

results of the depiction of field user behavior maps and 

narratives for each activity and behaviour. 
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Table 1.  Physical settings and behaviour on certain days and times 

No 
Physical settings 

– Zone 
Behaviour People 

Day and Time 

Mon - Fri Sat - Sun 

AM PM AM PM 

1 Jogging track – I; 

II; III; IV  

Take a leisurely walk while chatting, 

jog, and run around the field. 

Male or female: adults, 

teenagers, children, and older 

people. 

** ** *** *** 

2 Tonis court 

(badminton 

tennis) – IV  

Playing tennis, playing ball, sitting on 

the floor, and chatting 

Tonis community or the 

general public: teenagers or 

children 

* * ** ** 

3 Playground - II Playing on slides, scales, and swings, 

climbing, and walking around the play 

area alone, with peers, or accompanied 

by parents.  

Children, toddlers, parents, or 

adults, male or female, 

accompanying them to play 

* ** *** ** 

4 Tribune - I; IV They were sitting watching or waiting 

for those playing sports, playing on their 

cellphones, resting after going around 

the field, drinking and eating, chatting, 

and playing with drones. 

Male or female, teenagers 

and children, as well as older 

people. 

** ** *** ** 

5 Seating area, 

including the 

location of 

landmarks – I; 

III, and IV 

Sitting and waiting for those who are 

playing sports or in the children's play 

area; sometimes several kids play 

around and climb the landmark; resting 

after touring the field; drinking and/or 

eating, and chatting and chatting; 

recording the activities of other visitors 

who are dancing or doing other 

activities; setting up tents and placing 

things; and using the sound system 

when there is an event in the field. 

** ** *** *** 

6 Fitness area - I Sitting on the floor at the edge. While 

sitting, chatting, eating, or drinking. 

Standing in relaxed chatting or making a 

telephone call. 

Hanging exercises or warming up 

individually.  

Male or female: adult, 

teenagers, elderly.  

* * *** ** 

7 The second floor 

of the 2-story 

building for 

MSMEs - III 

Sitting and resting after exercise; 

Snacking – drinking - hanging out 

(kongkow); Playing along the ram, 

which is the access from inside the field 

Males or females who have 

finished their activities are 

adults, teenagers, and 

children. 

* * ** * 

8 Parking area  Parking for motorbikes and cars; 

organizing parking vehicles; selling 

food and drinks in vehicles or putting 

them on a portable table; chatting while 

standing. 

Male or female; parking 

attendants; street vendors; 

hawkers with vehicles; 

residents 

* ** *** ** 

*= low crowds **= moderate crowds ***= high crowds 

 



Civil Engineering and Architecture 12(4): 3040-3052, 2024 3045 

3. Results

Gray space is an area of pavement covered with different 

materials. They were paving the floor for the parking area. 

Patterned and colored paving was laid for the fitness area 

and seating area. Near the fitness and seating area is a layer 

of plastered flooring with stones attached for foot reflection 

when walking on it. Another seating spot is on the south 

side near the MSME building, and the floor is covered with 

paving and grass blocks. The floor for the entrance to the 

field, namely areas I, II, III, IV, and V, see Figure 2, is 

covered with andesite stone pavement. The tribune areas 

are plastered and used as a seating area. The jogging track 

floor that surrounds the grass field is a tartan track.  

Figure 2.  The convergence place has the highest gate count value 

The track surrounding the field is used for sports such as 

walking, jogging, and running. Nearby, the pavement areas 

are often used for group or individual exercise, fitness 

training, and other sports or physical activities. Apart from 

that, visitors also carry out recreational activities such as 

sitting back and chatting or simply enjoying the atmosphere 

of the field. People visit this field in the morning and 

afternoon. Meanwhile, during the day, the square is empty 

of visitors. On weekends, the square is busier with visitors, 

and more traders sell food and drinks. Square visitors vary 

from adults, elderly, and teenagers to children. The general 

public lives around the square and outside the residential 

area. Visitors go to the square on foot, by bicycle, 

motorbike, or car. The pavement area around the square is 

used for vehicle parking. Several housing residents also use 

it to park their cars. In peak times, most parking vehicles 

are two-wheeled motorbikes, and several street vendors sell 

food and drink on some corners of the parking area.  

There are "tonis" court facilities, which combine 

badminton and tennis. The public can use this facility. 

There are seating spots in the gray spaces around the field. 

The visitors sit or stand in groups chatting, or sometimes 

you can see a group of ladies recording their dance or 

exercise movements on social media applications. On the 

west side of the square, there are tribunes for terraced 

seating overlooking the football field. There is a 

playground area for children and a fitness area marked by 

fitness equipment, although much of this equipment is 

damaged and not functioning. On the south side of the 

Square, there is an adjoining two-story building where the 

first floor was developed for micro, small, and medium 

enterprises (MSME) kiosks [45]. Meanwhile, the second 

floor of the MSME building is an open space that can be 

accessed directly from inside the square. The open space 

on the second floor is utilized to enjoy the view of the field, 

chat, and do group or individual exercises. The community 

behavior in carrying out their activities in the physical 

setting of the gray space at Merbau Square is shown in 

Table 1. Every behavior in places in the gray space is stated 

in terms of time, whether in the morning or evening, on 

weekdays or weekends. During these times, categories of 

crowd levels are shown. 

The analysis results with the Depth Map show areas of 

gray space with high visibility values. The infield area is 

not included in the discussion because it is a grass field, not 

an area covered with pavement. Depth Map analysis shows 

the values of visibility, convergence place, and integrated 

place. The highest visibility level value is 15661. The place 

with the highest value has a broader view of the spaces in 

Merbau Square. The spatial atmosphere of Merbau Square 

can be seen well from this point. The highest visibility is in 

zone I. It is on the North side of Merbau Square at the 

corner of Merbau Street (Jalan Merbau Raya) and East 

Merbau Street (Jalan Merbau Timur). This corner is one of 

the access points for entering the area. Most visitors from 

outside the neighborhood take this street to access the 

square. They ride motorbikes or cars and then park their 

vehicles in the nearest place.  

Gate counts measure how many paths pass through a 

specific place in the gray space of Merbau Square. The 

highest gate count is 221, which is in the middle because it 

is the convergence of five accesses to the square. However, 

it is not considered because it is a green space. So, the 

highest score for the gray space is 17, which is the meeting 

place for entrance No. I and II are on the edge of the grass 

field; see Figure 2. This place with the highest value is an 

essential node in the gray space of Merbau Square, where 

most of the visitors' activities are carried out. This place is 

near the place with the highest connectivity value. 

The area as the access intersection to the square, which 

is East Merbau Street, and the neighborhood street to 

Entrance II has a value of 759. This area is filled by parked 

vehicles and belongs to visitors and housing residents. Near 

this parking area are a pos gambling (neighborhood 

security) and a monument as a field landmark. This area is 

used to sit or stand and chat casually. It has the highest 

integration value, 0.871896, because it is directly 

connected to Entrance II and other gray space areas, see 

Figure 3. So, this place can be called a gathering place. The 

gathering place lies in Zona I and II. Zone I and II are 

busier zones than the other zones, see Picture 4, because 

more people doing their activities are in the place. A 

mapping of the various people’s behavior from the 

activities of sports, leisure, and snacks bought from the 

street vendors is presented in Figures 4a, 4b, 5a, and 5b.  



3046 Community Behavior in Public Gray Open Spaces, Case Study: Merbau Square, Banyumanik-Semarang 

Figure 3.  The highest value of integrated place 

Figure 4a.  Place-centered map in the morning on weekdays 
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Figure 4b.  Place-centered map in the afternoon on weekdays 

Figure 5a.  Place-centered map in the morning on weekends 
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Figure 5b.  Place-centered map in the afternoon on weekends 

Picture 4.  The situation in Zone I and II as the busiest place 

Meanwhile, the other zones, III and IV, accommodate 

sports activities such as walking and jogging around the 

grass field, playing “tonnis”, and some exercises. Both 

zones also have leisure activities such as sitting, chatting, 

or sightseeing. The details of the behaviors are shown in 

Table 1. 

4. Discussion

4.1. The People Activities 

Field observations focus on human activities because of 

the behaviors related to their activities in the gray spaces. 

The observation found that most visitors were older adults 

active in walking or breathing exercises for health. These 

older adults feel comfortable and safe in their activities at 

Merbau Square. These feels are influenced by the location 

of the square, which is in the middle of a residential area, 

where the road is not comprehensive, and in its 

surroundings, the number of vehicles passing is low, as 

well as adequate facilities such as the availability of public 

toilets, good quality pavement areas so that reduce the risk 

of slipping [23]. The layout of the spaces utilized for 

activities gives the impression of protection because there 

is a surrounding gray area boundary consisting of a 2-story 

building, a fence in the tribune area, and an intermediate 

space used for vehicle parking as a boundary with the 

neighborhood road. Older people can more easily access 

the field by vehicle or on foot [23][24]. From the results of 

interviews in the field, it was found that there were non-

physical factors influencing it, namely the sense of 

ownership of this public facility [24]. They have been in 

the Banyumanik area for a long time, and this open space 

already exists, so when this open space was built, they were 

even more enthusiastic about using it. Some older adults in 

a group have exercise starting in the early morning, at 5.00 

AM. Then more elderly do sports activities in the morning 

than in the afternoon [22].  

The other groups of users are adults, male and female, 

and children. Adults are also active in sports such as 

walking or leisurely walking, jogging, or group exercises 

such as aerobics and Zumba. This user is not only from 

around the residential area but also from outside the area. 

The children exercise and play in the playground area, the 

jogging track, the grandstand and seating area, and the field 

landmark monument. Children ride bicycles or roller skate 



 Civil Engineering and Architecture 12(4): 3040-3052, 2024 3049 

 

around the field. Apart from physical sports activities, 

those visitors also use the gray space to relax, namely 

sitting and chatting, making telephone or video calls, and 

enjoying snacks they bought from the street vendors on the 

square's edge.  

4.2. The Utilization of Gray Space 

The various activities that occur in this gray space are 

designated as socio-tope space [30]. The gray space as a 

sociotope space shows that social interaction occurs when 

visitors are active. Fellow visitors in the same place can 

chat for a moment even if they don't know each other. 

When the researchers sat on the edge of the field, other 

visitors greeted and talked to them. Researchers also had 

time to chat with residents, other visitors, and parking 

attendants. Visitors to the field, including parking guards, 

can recognize other regular visitors, residents, or new 

people. They behaved naturally and allowed people to 

come and do activities in the field. Social cohesion is 

visible in the gray space of the Merbau field. Social 

cohesion in that gray space where the visitors can mingle 

in their activities [31]. When there is a mass morning 

exercise event for Padangsari sub-district residents in this 

square, the atmosphere becomes more lively; that is, music 

is played and morning exercise is done together, attracting 

non-resident visitors to join in the mass exercise [25]. The 

aroma of food being fried or baked by food sellers also 

attracts people to come and buy. They come and flock 

around, waiting and sometimes chatting with customers 

[46]. Merbau Square is a gray space where activities are 

carried out, either sports, casual exercise, or leisure. In the 

afternoon, more adults, teenagers, and children visit the 

area than older people. Meanwhile, most visitors are on the 

weekends. 

The existence of gray space in Merbau Square influences 

the surroundings. Several houses around the square opened 

stalls selling food and drinks and small shops. The order 

and the beautiful and comfortable square will attract people 

and influence the quality of the surroundings [27]. The 

people around the square care about this area. There are 

written rules and warning signs installed in several places 

to remind visitors to maintain cleanliness, order, and 

security in their activities at Merbau Square. Verbal and 

spontaneous warnings are also given when there are 

dangerous and disturbing actions, such as children playing 

at climbing landmark monuments. This endangers the 

children and also disturbs other visitors who are sitting 

nearby. 

4.3. Behavior in Gray Space 

The pattern of utilization of Merbau Square can be 

known from studying the behavior of visitors [26]. In the 

morning, between 06.00 - 09.00 AM, and in the afternoon, 

between 04.00 - 06.00 PM, the atmosphere in the area is 

shadier than during the day [21][22]. The shadow is 

influenced by the buildings surrounding and the trees. 

Some trees lie on the edges of the square. However, not all 

the shady areas are the most utilised places. The proximity 

of the place to the parking area and the entrance to the field 

area affects the number of people there. The results of 

behavioural analysis from the place-centred map, see 

Figure 4, show that the gray space with the most activity 

and variety of visitor behaviour is the north side, namely 

zones I and II. This area is less shady than areas in zones 

III and IV, close to the 2-story building for MSMEs, and 

big trees provide sufficient shade. The gray space around 

the building is shady because of the shade of the building 

and trees, but fewer people access that place. Analysis with 

Depth Map shows this area has the highest integration and 

connectivity values; see Figures 2 and 3. More people 

access the square from zones I and II and carry out 

activities in these zones. Both zones are connected directly 

to the parking area.  Visitors walking or jogging around 

the field often start and end at points in these two zones. 

After encircling the square, they will sit relaxed in the 

existing seating area near the landmark statue or sit on the 

floor (lesehan) at the edge of the field. Another behaviour 

is that after going around the field to warm up, they join 

their group for group exercise. There is a walking sports 

community, where people gather first on the side of the 

field, usually near the more spacious fitness area. They 

warmed up together and received instructions from their 

coach. Then, they walked around the square using trekking 

poles. The behaviour of visitors after exercising is that 

some sit and rest and then chat with friends; some not only 

chat but also take photos or dance together to music 

recorded with a camera on one of their phones. Some sit 

and rest for a while, then leave the place. There is a 

playground for the children to do their activities, playing 

with swings, slide boards, climbing monkey bars, and a 

seesaw. However, the children could use the other gray 

areas for playing. There are some children riding bicycles. 

They ride around zones I and II or encircle the jogging track. 

There are also a few girls' rollers skating encircling the 

track. Toddlers play near their parents. So, they could play 

in the seating area by walking, running around, or playing 

ball. At the tribune, adults sit chatting, eating and drinking, 

or playing with their phones, and the children play up and 

down the steps of the tribune. The tribune spans along 

zones I and IV. Many people are in this place when it is 

shady. It is in the morning before 9 AM and afternoon after 

3 PM. This place is connected directly to the parking area 

and is near the street vendors' place. The parking area is 

used for parking vehicles and for selling drinks or food by 

street vendors. The number of street vendors in this area is 

different day by day. The number is higher when the square 

is complete on the weekend, and they stay longer in this 

area. There are few street vendors on weekdays. Sometimes, 

one or two vendors only sell for a short time. These street 

vendors occupied the parking area by putting up a table or 

related equipment. Vendors can sell through the on-site 

parking attendant after obtaining permission from the field 
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management. The ramp, which is access to the second floor 

of the MSMEs building, is also utilized for socialising 

places. Some male or female people stand and chat on the 

ramp, or children play along it. Usually, after exercising, 

they rest and meet friends or neighbours, then take their 

place on it by standing. 

The visitor’s behaviour in the gray spaces of Merbau 

Square changes the way the utilization is [20]. Merbau 

Square's grey spaces accommodate socializing activities 

and are places with various behaviours. Every area and the 

facilities are utilised for sport and meeting people as long 

as they are shady and accessible.  

5. Conclusions 

Community behaviour in the gray space of Merbau 

Square is related to the interaction among visitors in 

recreational activities such as sports and relaxation in the 

Banyumanik neighborhood. As a public facility that has 

undergone development, the gray space’ facilities are to 

improve Merbau Square's quality. The facilities help to 

identify the function of the area, such as the availability of 

seating, which is called the sitting area, the facilities for 

children's games for the playground area, the tennis court 

for tennis sports, and other areas. People use areas in this 

gray space to meet, kongkow, eat, and drink. If no seats are 

available, they can chat while standing or lesehan. An area 

that is easily visible and strategically accessible to enter the 

square is used to sell and gather, while this place is for 

parking vehicles. A shaded and easily accessible place 

becomes more comfortable for activities and can 

potentially make people's behaviour more diverse. 

Meanwhile, spaces exposed to more sunlight become 

circulation spaces so visitors pass through. This gray space 

became a sociotope, a space that functions as a place for 

interaction with the people within it. Place-centred 

behavioural mapping shows places in the gray space where 

community interactions occur. The results of the Depth 

Map analysis prove critical areas with high levels of social 

interaction. The Depth Map analysis results substantially 

impact socio-spatial patterns by revealing complicated 

links between spatial configurations and human behaviour. 

The depth analysis helps to characterise and predict socio-

spatial experiences. Community behaviour in gray spaces 

forms social interactions due to social cohesion. Finally, 

this interaction between community behaviour and spatial 

design might potentially lead to changes in the function and 

utilization of gray spaces, emphasising the relevance of 

amenities, accessibility, and strategic positioning. 
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