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Abstract 
 

Suburb as a topic is very relevant nowadays in Finland. Most of the buildings in Finnish suburbs are 

built during the 1960s and 1970s, and they need maintenance and improvement of the community 

environment. Infill development is currently recommended as a suburban regeneration approach 

in Finland. A dense concentration of high-rise buildings is becoming a new suburban scene. The 

densification makes suburbs gradually change from sparse to compact. Due to the infill planning, 

urban space with greenery faces a big challenge. Most of the research on urban green spaces is re-

lated to socio-demographic research and questionnaires about residents’ preferences in the Finnish 

context. There is little discussion on the configuration of urban space with greenery, especially in 

suburbs. This thesis aims to research the social relationship between users and urban space with 

greenery. Additionally, this thesis discusses the relationship between users and greenery, the rela-

tionship between urban space and greenery, and how to integrate each other.  

Space syntax is an analysis tool that is used to model human spatial behaviour in this study. Inte-

gration and choice analysis simulated how people used the street in the community. Isovist analysis 

analysed the field of view during the pedestrian’s movement. In cooperation with space typology 

analysis, this study presents a clear image of urban green space’s features in the 3D dimension.  

This study found that infill planning affected pedestrians’ green experience in residential areas. The 

new densified construction ignored the role of the community yard and the impact of the building 

layout on urban space with greenery. 

In future suburban planning, urban spaces with greenery should be functional, and accessible to 

residents. Urban design should consider the communal and privacy aspects of urban space. Com-

munity yard plays important role in pedestrians’ green experience in the community. 
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1. Introduction  
 

1.1 Topic and research question 
 

From “garden city” to “concrete jungle” 

Finnish suburban issues are currently a concern and are being actively discussed in Finland. 

On one hand, most of old suburbs in Finland which were built between the 1960s and 1970s 

are in urgent need of maintenance and regeneration; On the other hand, the new densified 

constructions due to the infill planning in suburbs have received negative attitudes from the 

residents (Arvola & Pennane, 2014). Infill planning is a recommended tool for suburban 

regeneration in Helsinki city planning because it rededicates land to a new construction area 

in urban planning. But due to infilling planning, urban green space faces a big challenge. 

Tracing back to suburban planning around the 1950s in Finland, suburban development is 

concerned with the connection with nature, and the most famous case is the Tapiola planning 

in Helsinki, which presented sparse suburban space. Due to this densification, suburb space 

gradually changes from sparse to compact. In many new suburb construction areas, high-rise 

buildings have replaced the old suburb apartment which has 3-6 stories. Central Park has 

replaced the community yard and the urban green corridors have been ambitious to revitalize 

public space which attracts people to gather. What is the current state of urban space with 

greenery in suburbs? Is the impact of infill planning on green space really being taken 

seriously? These are the questions and the background information leading to my thesis. 

In addition, the previous surveys of residents’ attitudes towards infill development and green 

spaces in Finland, suggest the importance of the attitude or perception of users in urban space 

in the Finnish context. The discussion of the relationship between human beings and nature in 

Finland is also important in leading to this thesis. 

 

Perception of urban greenery 

Urban greenery is important for the city and citizens. The research on the impact of green 

spaces in urban settings (A Chllaghan et.al, 2020, Kim & Kaplan, 2004) illustrated that urban 

green space had a positive benefit on people’s mental health and social cohesion in the 

community. There is also social scientific research (Kirsten M.M.Beyer et al., 2014) on how 

much green affects mental health and in what ways greenery affects the mental health of 
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humans.  But perceptions of green experience and values are not easily clarified, because it is 

related to the age, gender, socio-economic and cultural factors. Except all, perceptions also 

include physical and psychological perspectives. The usages and characteristics of green 

spaces can be measured objectively in urban space to present this social relationship between 

citizens and space. For example, the green ratio can be shown that how accessible are those 

areas to the people. Exposure and non-exposure to green space is the method to examine the 

association between green spaces and mental health (GN Bratman, et.al, 2015). Some 

duration of walking in nature or enough green view can be helpful for mental health. The 

definition of green benefits in this thesis is mental health and social cohesion.  

 

The perspective of studying urban greenery 

Urban green spaces are accessible to the general public, but it also includes some privately 

owned space like campus and community & neighborhood yard. In Helsinki’s city planning, 

only urban public space is addressed in detailed city planning, which led to a neglect of semi-

public space, and I will give more discussion in the background chapter. The data of green 

space in the community yard is not registered in urban digital data, because this green 

belongs to a group of ownership. Even though my thesis is not aimed to study urban green 

structures, this semi-private space is important for the social relationship between residents 

and greenery. Because when you walk around in the community, you can perceive the 

greenery from the yard. This green experience is also good for your mental health. Urban 

greenery includes green space in public spaces, semi-public spaces, semi-private spaces, and 

private spaces in residential areas.  

The value of urban greenery is also considered to be one element to define the object in this 

thesis. Aiming at mental health and social cohesion, the impact of green on climate change, 

socio-economic and biodiversity factors is excluded. The greenery in the urban space is 

discussed as a relatively social relationship, and the analysis is focused on the space typology, 

usage, and accessibility for the urban greenery. Therefore, in this thesis, discussion on the 

types of greenery categories and plant species are excluded. The discussion of the greenery 

categories is based on space typology and function. 

 

  



5 
 

Research object and question: 

Research object: Urban space with greenery in suburbs 

Research question: How to configure the urban space with greenery by researching how 

people behave in the public space? And what is the social relationship between users and 

urban space with greenery?  

Three elements should be emphasized here: users, urban space, and greenery (see fig. 

1.1). The aim of this thesis is to discuss the relationship between users and greenery, and the 

relationship between urban space and greenery, how to integrate with each other which is 

also the key to this social relationship.  

 

 

Figure 1. 1 The research object and research question of this study 

 

1.2 Research limitations and research gap 
 

In recent years, neighborhood socio-demographic research and inhabitants’ preferences are 

well studied in the context of the relationship between people and urban space in Finland. 

Perception of urban space with greenery has been refined into different subsections of 

research, including cultural, socio-economic, gender, age, and neighborhood integration and 

segregation perspectives. Meanwhile, socio-economic data collection and questionnaires are 

the most used tools. However, there is little discussion about the configuration of public 

space based on this social relationship between users and space.  

This thesis discusses the impact of space typology on the green experience during users’ 

movement in space. The green experience is measured by the 2D and 3D isovist analysis 



6 
 

which provides a visible field, which presents the green feature by measuring the greenery 

ratio, green categories, evaluating accessibility, and usage.  

There are some studies on the green view index with QGIS and Google Street View to assess 

green visibility.  They are using objective assessment methods to study deeply how much 

green people can see in the street. But in Finland, most of the neighborhood street views in 

suburbs are missing in Google Street View. So, in this thesis, the green ratio is calculated at a 

2D level which is enough to evaluate the green quality because some space typology for 

urban space with greenery is on a 3D level.  

In this thesis, data on users’ preferences are based on other scholars’ surveys of how Finnish 

people use or are satisfied with urban space and green spaces in suburbs. The goal of this 

thesis is to study the social relationship between users and urban space with greenery by 

simulating spatial movement and analyzing the space typology. The research on users’ 

preferences is to understand how to form the space related to the activities or functions in the 

Finnish context. In future studies, the simulation of spatial movement could include 

observations of usage at different times and by different age groups. 

To find the social relationship between the space and users, space syntax is used as the main 

tool for analyzing spatial layouts and human activity patterns in buildings and urban areas. It 

is a computational algorithm to help people understand the urban texture. The theory uses 

data to simulate movement. Some research uses local surveys and walks flow observations at 

different times. To respond to this limitation, in this thesis, spatial network analysis from 

space syntax is combined with the impact of the existing space typology and building layout 

on green views. All in all, the study aims to provide a complete image of the feature of urban 

space with greenery in suburbs.  

 

1.3 Methodology 
 

Space syntax is applied in analyzing the urban space with greenery in this thesis. Space 

syntax is a set of methods for analyzing the structure and form of human settlements which is 

recognized from axial analyses (Joutsiniemi, 2010). Anssi Joutsiniemi (2010) explained 

quantifying axial map analysis with the definition of graph depth (see fig. 1.2).  From the 

explanation, we know that each axial line has its depth value which shows different 

algorithms. And I will not go deeply about space syntax theory foundations in this thesis, but 
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we can see the integration and betweenness on the axial line map which explains how they 

are connected or relevant on the whole network. We can use this analysis to present the 

accessibility from the outside. 

 

Figure 1. 2 An axial map and corresponding J-graphs (Hillier 1996, 102, modified) 

 

Additionally, Isovist analysis presents the local geometrical constructs of visibility on the 

axial lines. It shows a straightforward way to show the analysis of viewsheds with space 

features or categories in the space (see fig. 1.3).  

 

Figure 1. 3 A view field from the Isovist analysis; The black blocks present buildings. The pedestrians 
can see different green categories from one location in this view field. 

 

Relating space syntax to urban space with greenery, space syntax is a good tool to find out 

how the space is formed with connectivity and visibility analysis. With this tool, you can see 

the connection between the network, meanwhile, you can get a clear feature of green space in 

the view zone during the movement on the network. 
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The concept of exposure to nature in architecture and urban design is derived from biophilia, 

which focuses on the relationship between humans and nature, space and nature. Exposure to 

nature in this thesis is considered as a bridge between the quality of urban space and greenery 

benefits, which means if people are closer to nature, it will benefit the quality of the space 

and people’s mental health. To discuss exposure to nature, there are three perspectives 

including people and place, people’s movement, and integration with nature.  

Space syntax tools can simulate people’s movement and how people use the place; 

Respondents’ mobility can present how people use the space in the Finnish context. 

Integration with nature includes visual interaction and physical interaction. Visual interaction 

means how much green view you can see when you are in the space or during the movement; 

physical interaction shows if you can stay, talk or socialize in the public space. These two 

ways of interacting with nature can assess whether urban space with greenery can provide 

sufficient exposure to nature (see fig. 1.4).  

 

Figure 1. 4 The methodology of how to illustrate the exposure to nature in this study; what tools can 
be used and how to present integration with nature 
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Space typology, accessibility, and usage are the main analysis tools that present the features 

of urban space with greenery in Perkkaa (see fig. 1.5). The analysis structure presents the 

whole analysis process which will be introduced in the analysis chapter (see fig. 1.6). 

 

Figure 1. 5 Three elements are emphasized to get the feature of urban space with greenery in Perkkaa 

 

 

Figure 1. 6 The analysis structure for this thesis 
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1.4 Thesis structure 
 

The following is how this thesis is structured: the upcoming chapter shows the background 

and theoretical foundation for this thesis, with suburban development history in Finland, the 

impact of infill planning and densification, and the value of green spaces. It also introduces 

Jan Gehl’s “people following people” from his book Life between buildings, Bill Hiller’s 

space syntax theory, how to integrate with nature, and inspirations from biophilic design. 

Furthermore, the conclusion of this chapter clarifies the research question of this thesis again.  

Chapter Three explains the methods and analysis parts. In the beginning, the research 

question is also from the observations from the site.  This section presents the current state of 

urban space with greenery in Perkkaa and the research area. The analysis parts in this chapter 

are based on the analysis structure in the methodology part. Additionally, it explains data 

collection and analysis tools and clarifies why it uses space syntax for the green experience 

again. 

Chapter Four is the discussion part based on the previous analysis which shows the feature of 

urban space with greenery in Perkkaa, and what factors affect people’s exposure to nature. 

Additionally, it also proposes the design guidelines for integration with greenery in the 

Perkkaa case. In the end, in this chapter, there is a scenario zooming in on one old suburb 

area in Perkkaa. 

Chapter Five is the conclusion of this study, including the findings, responding to the 

research question, theoretical contribution, and further research. 

 

2. Background and theoretical framework 
 

2.1 Suburb development in Finland 
 

2.1.1 Lähiö in Finland 
 

Industrialization and economic enhancement after the second world war achieved a strong 

impact on urban development in Finland. After 1950, the rate of urbanization in Finland 

slowly grew even though Finland was late to industrialize compared with other countries in 

Europe. Meanwhile, suburban development has grown rapidly, where residential areas are 
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built separately from the urban’s structure with their own service infrastructure and public 

transport. Especially from the 1960s, people born during the post-war era began to find jobs 

in the city. The overall effect has been a growth in the proportion living in towns of 50,000 or 

more, from 32% in 1950 to 72% in 2000 (Tanninen,2004). With the population growing, the 

increased demand for housing also simulates suburban development. In Finland, the term 

"lähiö" is used to refer to suburban housing estates that were built during the 1960s and 

1970s, typically located on the outskirts of cities and dominated by multi-story apartment 

blocks, as opposed to single-family homes that are stereotypically associated with suburbia 

(Hankonen, 1994; Hurme, 1991). Most of the suburban buildings are 3-6 stories. Although 

there is no official definition, 6 stories or above which is taller than trees are generally called 

a ‘high-rise’ (R. Dekker et al., 2004). Even though this ‘high-rise’ was not in the debate on 

Finnish housing issues, the current high-rise construction which has 15 stories or above in 

suburbs is increasing urban density and the tension of urban space. Suburbs' resurgence is 

mainly based on this ‘infill development’, meaning that newly constructed buildings bring 

new value to the existing building stock.  

In the literature, most of the suburban research in Finland is also related to the social 

economic issue which expresses social segregation. lähiö is often used when referring to 

residential areas that are witnessing the social decline and are characterized by low levels of 

income and high unemployment (R. Dekker et al., 2004, p. 62). Social segregation among 

suburban areas emerged in the 1990s in Finland’s suburban development, with rising 

unemployment and social rental rates in suburban areas. Between the years 1990 and 1994, 

the unemployment rate rose from 4% to 21% (Mats Stjernberg, 2013). During these years, 

some suburbs are described as having high unemployment and other socio-economic issues 

with concerns about education and income. As a result, the goal of suburban planning in a 

Finnish context solves the increasing housing needs in conjunction with improving the living 

environment and reducing social segregation. 

 

2.1.2 Suburbs in the forest in the 1950s 
 

Compared with densification construction, suburban planning in Helsinki is concerned with 

the connection with nature during the 1950s, which is called ‘suburbs in the forest’ that 

reflects the sparse suburban space. Otto-liver Meurman (1947), the first urban planning 

professor in Finland, mentioned the concepts of master planning and regional planning and 
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introduced them into Finnish architectural discussion. In his book, This Finnish architectural 

discussion on urban planning is reflected in the suburbs’ planning concept, which combined 

the international garden city ideology, anti-urbanism based on the criticism of metropolises, 

and national romantic natural philosophy (Mikkola 1972). These resulted in forest suburbs, 

and sparse and nature-rich residential areas, and characteristic of the Finnish urban planning 

of late-functionalism (Ranja Hautamäki, 2021). The most popular case of this type of 

planning, during the time between 1940 and 1960, is the city of Tapiola. The sparse urban 

planning ideal based on functionalism and the close link to nature and forest landscape, are 

the main characteristics of this garden city (Ranja Hautamäki, 2021). The planning of Tapiola 

emphasizes the connection between people and nature. The buildings are placed far from 

each other while being linked with parks and natural spaces in between. The buildings 

constructed during that time in Tapiola also present residents’ preference for the close to 

nature, during which time an urban planning ideal is to use natural construction materials like 

wood. 

Vuosaari located by the sea in East Helsinki is a different case study to state the nature 

connection, which grows in the forest. Vuosaari is almost planned in one stage and provides 

more affordable houses for people with lower income compared with Tapiola. In Vuosaari, 

the forest element plays an important role in an aesthetic recreational way (Ranja Hautamäki, 

2021). More opening space and the forested central park could be seen in Vuosaari.  

The important point we could learn from suburban planning of the 1950s and 1960s is a 

nature-related discussion from the beginning stage of design and planning. The concerns with 

a connection between nature are from both designers and residents, which means that nature 

is important in the Finnish context. 

 

2.1.3 Infill development in suburbs of Finland 
 

In urban planning, infill is the rededication of land in an urban environment, usually open-

space, to new construction (Alfirevic Dj& Simonovic Alfirevic S, 2015). Infill planning is 

recommended as a sustainable tool not only for policy strategy but also for the urban 

planning level. Infill provides better ways to provide more transportation, build housing and 

place more people in the existing areas to beat fast urban sprawl, which is a good strategy to 

make use of urban land or take advantage of existing infrastructure (Dunphy 2005; Nykänen 

et al 2013). In Finland, the densification-oriented policy has a long history from the 1970’s 

urban planning and is also an important current strategy (Arvola, A., & Pennanen, K. 2014). 
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Meanwhile, infill construction plays an important role in the suburban regeneration model. 

Based on the case scenario of AM Program in Helsinki (housing and land use implementation 

plan), Helsinki’s population (Helsinki Metropolitan Area) rises from 500,000 in 1972 to 

654,000 in 2020 and is expected to reach 714,000 in 2028 (Helsinki Implementation program 

on housing and related land use, 2020). Meanwhile, 7000 new and converted dwellings are 

built every year to meet the rising housing needs. Infill construction makes a balance between 

rental apartments and owner-occupied housing in the city and prevents segregation. 

Nowadays, most of the new constructions in suburbs in Helsinki are from infill plans and the 

company called Asunto-osakeyhtiö could get funds for innovation. The value of the plot could 

also increase because of new constructions. While infill brings regeneration and funds to the 

suburbs, it has also led to densification, which has increased residents’ concerns about the 

lack of public facilities, the proliferation of immigrants, and the reduction of greenery.  

Considering residents’ attitudes toward infill development in Finnish suburbs, residents’ 

opposition to the infill often lies in whether the quality of the living environment has 

deteriorated. In one study, researchers collected the sampling 906 in 23 suburban areas in 

Helsinki, which clearly showed the residents’ attitude toward infill development and the 

residents’ important role (Arvola, A., & Pennanen, K. 2014). The study is based on the Finnish 

context and is convincing because every resident who owns the apartment is a stakeholder. 

Most of the apartments are organized in the apartment company which is multiple companies 

called Asunto-osakeyhtiö, the residents who own the apartments are stakeholders of the 

company, so they have the right to have opinions on the infill development. The number of 

negative attitudes of the respondents of this study is much higher than their positive ones. The 

residents expressed concerns about dense construction, car parking, possibilities for 

experiencing nature and peace and crowding in the residential areas (Arvola, Anne; 

Pennanen, Kyösti. 2014).  

 

2.2 Densification and suburb green space in Helsinki 
 

The following sections introduce the densification due to the infill development and the 

impact of the densification on urban space and green spaces. Meanwhile, you will see the 

background information about the definition of green spaces in Helsinki urban planning, and 

the challenge when we discuss the green spaces of suburbs in Finland. 
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2.2.1 Densification and urban space 
 

Based on the literature, the evidence presented urban green space faces a big challenge due to 

densification processes such as infill development (Pauleit et al., 2005, Rafiee et al., 2009, 

Byomkesh et al., 2012, Christine et al., 2015). Several scholars addressed the negative effects 

of densification on green spaces, including crowding, lack of recreational facilities, and a 

lower living quality (Ranja Hautamäki, 2019). Based on Helsinki City Plan Vision 2050, 

densification is still recommended due to its economical and sustainable aspects (yos_2013-

23_en.pdf (hel.fi)). The network of green areas is addressed for a sustainable future, and 

green corridors make the connection between local recreational areas and residential areas. 

But when we discuss the missing or negative effect, the loss of private urban green space 

rarely seems addressed compared with more public green space. The Itis 2050 infill plan 

presents a conceptual infill plan for Itäkeskus area in Helsinki (see fig. 2.1). Compared with 

old suburb areas, the orange blocks which are the new construction in the future present more 

densified with less green space for community yard. To solve the impact of the densified 

construction on the urban green, some design solutions are adding the values of the roof of 

buildings, for example, vertical terraces and green roofs.  

 

Figure 2. 1 The infill planning of Itäkeskus area in 2050 in Helsinki; The source is from the webpage 
of Arkkitehtuuritoimisto B & M Oy, B & M Architects Ltd (bm-ark.fi) 

https://www.hel.fi/hel2/ksv/julkaisut/yos_2013-23_en.pdf
https://www.hel.fi/hel2/ksv/julkaisut/yos_2013-23_en.pdf
https://www.bm-ark.fi/
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2.2.2 Definition of urban space with greenery 
 

To analyze the green space types and use in suburbs, it is necessary to know how to identify 

the green spaces first. The reference is from the Helsinki city plan 2016, and the Espoo 

master plan. In this section, we can clearly see how green spaces are defined in Finland by 

the references mentioned above. Additionally, we know other definitions of green spaces 

from literature. 

Helsinki city plan 2016 

 

Figure 2. 2 Helsinki city plan 2016, the source is from City plan | City of Helsinki 

 

Helsinki city plan 2016 is the current General plan which is approved by the City Planning 

Board in 2012. It is a long-term land use plan that guides the development of the city’s urban 

fabric. In the map of the green space network in Helsinki (see fig. 2.2), recreational and green 

areas are interlined in one network. The plan highlights the recreational potential of the 

maritime recreation zone. The green areas are not emphasized separately but integrated with 

nature, forests, and other recreational areas on the map. 

https://www.hel.fi/en/urban-environment-and-traffic/urban-planning-and-construction/planning-and-building-goals/city-plan


16 
 

Espoo master plan  

 

Figure 2. 3 Espoo land use map, the source is from Map service (espoo.fi), this map mainly shows the 
green space in Espoo (the green ones). 

 

The data of green areas from Espoo master plan presents the categories of urban green areas 

in land use (see fig. 2.3). Based on the map, urban green systems present the areas that 

include recreational areas, parks, local recreation areas, playground, sports, and recreation 

areas, hiking and recreation area and beach area.  

The recreational function in green areas is specifically identified in Finland because Finland 

owns lots of natural sources and forests open to all Finnish people. So, these green areas offer 

a great environment for a wide variety of recreational activities. From the official Espoo city 

webpage, we can see there are many outdoor recreation routes provided for citizens, 

including outdoor routes, fitness trails, ski tracks, nature trails, and mountain biking routes. 

Additionally, the outdoor public space also provides guided exercise and outdoor exercise 

facilities.  

https://kartat.espoo.fi/IMS/en/Map
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Green areas from literature 

Taylor et al. (2016) presented that green space was described as functioning to provide 

ecosystem services, publicly accessible vegetation, and open land or forest in urban planning 

papers. The definition of green spaces is based on how ‘green space ‘is used by local people 

and what aims for studying green space. For example, if the study aims to determine whether 

there is an association between greenness exposure and children’s physical activity in the 

USA, the green space includes sparsely landscaped streets, tree-lined walkways, playfields, 

and forested parks (Taylor et al. 2016). In this paper, the author also showed the definition of 

green space with multiple criteria (see Table 2.1). 

In the research done by Silviya Korpila et al. (2021) on green space use in Helsinki, the use 

of green spaces is examined by the distribution of outdoor recreational points on different 

types of urban green infrastructure. They clarified the urban green infrastructure categories 

based on the previous scholars’ research in the following figure (see fig. 2.4, Table 2.2) and 

showed the description of each category. In this paper, the green spaces are detailed in 

residential areas, which include low vegetation and tree cover (street trees urban gardens, 

grass lawns, and other low vegetation spaces between and around residential areas) and larger 

nearby forests.  
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Table 2. 1 The definition of green space with multiple criteria (Taylor et al. 2016). 

Examples of criteria Examples of how the 
criteria might be 
defined 

Category of criteria Example discipline 

Definition Greenspace refers to 
urban parks and wetlands 
that comprise some 
vegetation. 
 

Qualitative Urban ecology 

Example Greenspace refers to 
small urban parks, 
including public parks, 
street verges, cemeteries, 
and sports grounds. 

Qualitative Urban planning 

Size The greenspaces had an 
area of 2 ha or less. 

Quantitative Public health 

Ownership The greenspace is 
calculated across the full 
extent of the city, as 
defined by the GIS 
boundaries and zonal 
statistics. 

Qualitative Geography 

Landscape The greenspace is 
calculated across the full 
extent of the the city, as 
defined by the GIS 
boundaries and zonal 
statistics. 

Qualitative and 
quantitative  

Psychology 

Ecological information All greenspaces has a 
minimum biodiversity of 
at least 10 different tree 
species, 8 shrub species, 
lawn and 5 bird species 
had been counted there 
during one site visit. 

Quantitative Ecology 

Access All greenspaces were 
located within 10km of 
the participants’ homes. 

Quantitative Public health 

Amenities Greenspaces were 
chosen because they had 
amenities that made them 
accessible to low-
mobility residents, 
requiring paths, flat 
surfaces, and numerous 
benches for frequent 
rests. 

Qualitative Sociology 

Tree cover In order to reduce urban 
heat, greenspace 
considered in this study 
includes vegetated land 
comprised of >40% 
mature tree cover. 

Quantitative Cooling and carbon 
sequestration 
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Figure 2. 4 The green infrastructure types in Helsinki Metropolitan Area (Silviya Korpilo et al., 2021) 

 

 

 

Table 2. 2 The green infrastructure classification based on the Figure 2.4 ((Silviya Korpilo et al., 
2021) 
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2.3 The values of green spaces 
 

Green spaces have many benefits in ecological, economic, and social aspects (Märit Jansson, 

2014). In this chapter, we mainly discuss the benefit of urban green space on individual 

health and social cohesion in the community. 

2.3.1 how much is needed? 
 

We can easily get quantitative data on how much greenery there is by using software like 

QGIS. The calculation of the green space ratio is based on the 2-D greening and 3-D greening 

level in previous urban planning. For example, the mapping-based analysis proposed how 

much greenness in each grid was calculated to determine the green index (Zhiming Li et al., 

2022). 3-D green index analysis based on the QGIS plug-in (Z Cuckovic, 2016) called the 

viewshed tool. The studies indicate that there is enough green space in square meters per 

inhabitant in Helsinki (see fig. 2.5). Because there are lots of natural sources in Finland, 

including the forest and woodland. With this amount of exposure to nature, a case study of 

the association between green space and health in Finland shows that people feel significantly 

lower well-being in the greenest area (Mathew P. White et al., 2021). So, how much is 

needed for residents? Is it more greenery, and is it healthier? 

 

Figure 2. 5 Green space per inhabitant in the city of Helsinki in Finland 2018, by category (in square 
meters), the reference is from: https://www.statista.com/statistics/858976/green-areas-per-inhabitant-
in-helsinki-finland/ 

https://www.statista.com/statistics/858976/green-areas-per-inhabitant-in-helsinki-finland/
https://www.statista.com/statistics/858976/green-areas-per-inhabitant-in-helsinki-finland/
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To answer these questions, the value of green spaces is emphasized in terms of mental health 

and social cohesion in this thesis. Research indicates that green space has the characteristic to 

improve the health of the residents in the community, including recovery from mental 

fatigue, and reducing stress (Kirsten M.M.Beyer et al., 2014). Some studies research the 

relationship between urban green space and their perceived well-being by different age and 

socioeconomic groups (J Mass et al., 2006, S De Vries et al., 2003). The research shows that 

the amount of green space in residential areas has a positive association with the perceived 

general health of residents, even though the value differs between different ages, gender, 

cultural background, and socioeconomic status (J Mass et al., 2006). Additionally, the 

research finds that the closer to the green environment people live the better the perceived 

health. People who live in a greener environment within a 1 km or 3 km radius were 

perceived to be healthier than people who live in a less green environment. 

Social cohesion is defined to access the quality of life as well as relating to positive social 

interactions, which involves interpersonal dynamics and/or collective efforts, feelings of 

trust, belonging, acceptance, and connectedness (Jennings & Bamkole, 2019). The research 

shows that exposure to green spaces may enhance social cohesion and well-being because 

urban green spaces provide areas where people can gather for recreational purposes, talk, and 

socialize. The study also shows that positive social interactions in urban green spaces may 

enhance social cohesion. Meanwhile, the characteristics of the urban green space can affect 

social interactions, like an open park design with recreational activities, and the availability 

of sideways and functional playgrounds (Jennings & Bamkole, 2019).  

From the perspective of neighborhood social cohesion, the community garden is a good 

example of social cohesion. The study (Comstock et al., 2010) shows that gardens can be 

affordable and accessible for all people regardless of age, income, education and ethnic 

background, and cultural heritage. Additionally, gardening can improve the social 

interactions between family, friends, and neighbors.  

 

2.3.2 How to measure the perception of urban green space? 
 

From the previous section, we know that exposure to nature can help residents improve their 

mental health and enhance the social cohesion of the community. From the literature, the 

attention restoration theory and stress recovery theory both point out that visible outdoor 
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greenery and the natural environment have a positive effect on mental health. When studying 

the relationship between how much exposure to nature and mental health, one approach 

called eye-level measurement is often used. Recently, some studies used street view data to 

capture this eye-level visible vegetation (Y Yue et al., 2022). This measurement is based on 

street view data and machine learning. Additionally, one approach called Green View Index 

(GVI) indicates the degree of how much greenery or vegetation people can see from one 

position (J Yang et al., 2009). They picked a total of 563 intersections in Berkeley and took 

two 2252 photographs in the study. Meanwhile, this study is time-consuming and lots of 

manual analysis.  

Recently, some studies are based on Google Street View (GSV) to capture the green 

experience for pedestrians. One research (Akseli Toikka, 2019) from the University of 

Helsinki created the green view dataset of Helsinki with this approach. They calculated the 

GVI values using GSV 360° panorama images from the summer months (May through 

September) between 2009 and 2017 (Akseli et al., 2020). In the end, they get the green 

vegetation in RGB images. Therefore, the final map is about the green value of each street. 

The GSV approach can provide a 3D-dimension perspective of green view analysis. The 

street view data is from Google Street view. But this approach has a limitation for community 

research. Because some community streets in suburbs do not have street views in Google 

Street View. 

Isovist analysis is another approach for this visual orientation analysis. It shows a green view 

during the movement of pedestrians at a 360° view angle from one location. “Isovist” 

(Tandy. C.R. & Murray. A.C., 1967) is created by C.R.V. Tandy in 1967. The view field of 

isovist area is defined by the objects and vegetation in the open space. When pedestrians 

move, the view zone is changed. The isovist analysis includes 2D isovist and 3D isovist. 2D 

analysis for the green ratio is calculated by how much greenery is included in the view field. 

3D analysis for visibility analysis defines a 3D field of view. The study of the calculation of 

3D isovist is based on the technique of image procession of DEMs using MATLAB (Eugenio 

Morello & Carlo Ratti, 2009). This approach is well applied in 3D matrix planning.  In this 

thesis, 3D isovist analysis is created by the grasshopper component in Rhino and the analysis 

cooperates with space typology. We will have a more detailed introduction in Chapter 3. 
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2.4 The social relationship between users and urban space   
 

2.4.1 Configuration of public space and users 
 

The city is a spatial and functional whole. 

                                                    --from <Space is the machine> 

The argument for the aim to use computers to model the ways in which cities work is that the 

planners use the means-ends systems as the tool to analyze the complexity of cities, and the 

‘functional city’ is recognized as the whole network for planning with the regions. But the 

‘functional city’ concept sometimes ignores the people who live in the region. Because the 

city is a dynamic complexity including the social economic movement. Bill Hillier, who 

works in The Bartlett, University College London and is a pioneer of the space syntax 

method, gives an answer on how to think about these functional factors related to the form of 

the city: How we as individuals find the city intelligible, and how we move around in it (Bill 

Hiller, 1998). It is important for planners to think about the relationship between functions 

and how to form the space. In addition, this answer also makes planners think about how to 

organize the space into configurations, and the relationship between the configuration and 

people’s movement or activities. 

 

 

Figure 2. 6 The relationship between how to describe space and how people use it (Bill Hiller, 1998) 
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Bill Hillier proposes that the fundamental correlate of spatial configuration is movement (Bill 

Hiller, 1998). Because the movement dictates the space of configuration and affects the forms 

of the city, while the configuration also determines the city’s movement. In the book Space is 

the machine, Hillier (1998) gave an observation to explain the relationships between how to 

describe space and how people use it (see fig. 2.6). People tend to walk on a linear path, so 

the first figure shows the possibility of an individual walking in the city, from the start point 

to the destination point. But when an individual stops to talk with a group of people, which 

form an area as the second figure. This group of people could define this area in which people 

could see each other, in the mathematical definition, this is called convexity in space. The 

third figure shows a more complex situation, which defines all the points in the space so that 

any of the people in the convex space could see each other. This shape is well defined as a 

‘convex isovist’. In this case, there is one way to explore the potential of how people use the 

space, which we could connect with the space and users in urban design and planning. And 

this is one of the main ideas of the space syntax method, and this ‘two-line logic’ is also 

shown in the old map of Rocque map of 1746, the areas of the city between Cornhill and 

Lombard Street (see fig. 2.7). When a person passes down a line on this map along the main 

grid, and next line will show the potential where the people could go. As an urban pattern, the 

black areas which include fatter ones and thinner ones present how the movement related to 

the urban space. 

 

Figure 2. 7 The axial map of the Rocque map of 1746, the areas of the city between Cornhill and 
Lombard Street (Bill Hiller, 1998) 
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Residents are urban space explorers, but the movement of an individual is very random, 

which starts and ends everywhere on the map, how does the planner find a clue to evaluate 

the quality of public space depending on the human’s movement? Space syntax provides an 

integration analysis way to figure out how the space is connected to the surrounding space. 

Integration measures the amount of street-to-street transitions needed from a street segment, 

to reach all other street segments in the network, using the shortest paths (Space syntax - 

Wikipedia). The integration measure provides the potential of how people use it by the 

shortest path, for example, the easier it is to reach the street, the more popular it would be. 

The figure (see fig. 2.8) shows how one path integrates other paths, the redder color means 

higher integration. More details will be presented in the Methods section of this thesis. 

 

Figure 2. 8 Integration analysis from Space Syntax ((Bill Hiller, 1998) 

 

2.4.2 life between buildings by Jan Gehl 
 

People are pattern followers 

 

https://en.wikipedia.org/wiki/Space_syntax
https://en.wikipedia.org/wiki/Space_syntax
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People are pattern followers which means people are attracted to other people in public space 

activities. Jan Gehl, a Danish architect, and urban design consultant in Copenhagen 

mentioned the importance of people in public spaces in his book ‘life between buildings. He 

points out the opportunity of being in the same space as seeing and hearing other people 

could gain the value and possibilities of the space (Jan Gehl, 1996). For example, people 

naturally move or seek to the place nearby where people are gathering or doing human 

activities. In Scandinavia's old proverb, it is that ‘people come where people are. Jan Gehl 

also gave an example of children’s playing habits in residential areas. Even though in a 

community with well-developed parks and pedestrian routes, children prefer to play most of 

the time in or alongside the access road where most activities happened there (Jan Gehl, 

1996). Consequently, two elements could be demonstrated as important to evaluate the good 

quality of public space, one is people, and the other is the accessibility to the people or 

accessibility to the attractions in the public space.  

People are an important element in the public space, and the main purpose to design a public 

space is to assemble people there. Thus, the more important thing is figuring out why people 

gather there and how many people come. In Jan Gehl’s book, he talked about different groups 

and what different demands there are on the outdoor environment building for each group. 

The priority order of the design is based on an examination of the outdoor activities and 

requirements of different groups as urgent needs (Jan Gehl, 1996). Based on this idea, group 

analysis is important in the beginning stage of the design.  

The accessibility of the public space also addresses why and how to assemble people there. 

Seeing and seeking people in one time and space could improve the value or the possibilities 

of public space mentioned above. So, there are two clues for accessibility here. One is the 

visibility which means the activities or attractions should be exposed in the public space. 

People could first see what happens on the streets or pedestrian paths and then decide if they 

would like to join. The other clue is the connectivity or integration with the main path, which 

means if people could get there. Hence, this thesis talks about the quality of the public space 

based on the users and evaluates the quality of public space with these two clues, which 

means how people use the public space and how to make connections with nature in the 

public space.    
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2.5 Interaction with green  
 

There are two directions of discussing how to integrate greenery into open public spaces 

properly, user perspective and practical perspective. From the user’s perspective, the green 

areas should be accessible. Accessibility includes visual connection and physical connection. 

Visible greenery provides aesthetic and amenity benefits (Zofie Cimburova, Stefan 

Blumentrath, 2022). Explaining this in the Finnish context, one recreational activity is sitting 

or walking on a green path or in green areas. From a practical perspective, rational thinking is 

needed for the integration of greenery. How the greenery could be functionally used or how it 

overcome the challenge of the climate in Finland? The following sections discuss how to 

integrate greenery with buildings, public spaces, and users in the Finnish context to figure out 

the clues of the spatial typology for the design stage. 

 

2.5.1 Biophilic design concept  
 

Biophilia as a public space quality 

The term biophilia is first used by Erich Fromm, a German social psychologist, to describe a 

psychological orientation of being attracted to all that is alive and vital (Erich Fromm, 1980). 

The American biologist E.O. Wilson used this term on his subject (see fig. 2.9), and he pro-

posed that the deep affiliations between humans and nature is rooted in our biology (E.O. 

Wilson,1984). Although named by Fromm, many scholars defined and used the 

biophilia concept many times. In architecture and urban design, biophilia addressed how to 

connect with nature and how to integrate with nature. Human beings are born relying on na-

ture with a long history. The biophilic design proposed the inherent need to affiliate with na-

ture in our modern building environment. It is expressed that biophilia caused our brains to 

favor natural environments and motivated us to rethink our building environment and took 

more of us to the outside of natural environments into our design and planning.   

Natural provides benefits to people’s physical and mental health and biophilia focused on 

these inherent needs from nature that have contributed to our human health and well-being. 

So, inserting the design into the desert or deep ocean environment does not make sense for 

biophilia design. The environment should be more connected to human mental health.   
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Figure 2. 9 The cover of the book Biophilia- The human bond with other species (E.O. Wilson,1984) 

 

Connecting with a human being’s mental health is complex, and is also related to other ele-

ments, for example, age, gender, personality, and culture. There are some rules for biophilic 

design responding to these inherent needs. Good biophilia design is an integration design that 

is fully connected to the place. Exploring nature without connection is not an effective bi-

ophilic design. There is also a misunderstanding of treating nature as simply raw materials in 

architectural design or urban design, for example, the landscape settings in office buildings, 

cultural buildings, and urban public space express over-artificial and unfunctional for human 

beings. Nature’s relationship in the space addressed the direct, physical appearance in the 

space, which express seven biophilic design patterns, visual connection with nature, non-vis-
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ual connection with nature, non-rhythmic sensory stimuli, thermal& airflow variability, pres-

ence of water, dynamic & diffuse light, and connection with natural systems. In general, these 

seven patterns are all related to the human body’s health, including reducing stress and en-

hancing emotion and cognitive performance (see Table 2.3). 

 
Table 2. 3 The table shows each pattern of Biophilic design in supporting stress reduction, cognitive 
performance, emotion and mood enhancement and human body. From: 14 Patterns of Biophilic 
Design (terrapinbrightgreen.com)  

 
 

 
Table 2. 4 The table shows biophilic design’s main benefits for human health in the practice of 
biophilic design (Calabrese and Kellert, 2015) 

Physical health benefits Mental health benefits Positive behavioral changes 
Enhanced physical fitness Increased satisfaction and motiva-

tion 
Better coping and mastery skills 

Lower blood pressure Less stress and anxiety Enhanced attention and concentra-

tion 
Increased comfort and satisfaction Improved problem-solving and 

creativity 
Improved social interaction 

Fewer illness symptoms  Less hostility and aggression 

Improved overall health   

 

In addition, Calabrese and Kellert (2015) list biophilic design’s main benefits for human 

health in the practice of biophilic design (see Table 2.4). Biophilia can be used as a way of 

https://www.terrapinbrightgreen.com/reports/14-patterns/#what-is-good-biophilic-design
https://www.terrapinbrightgreen.com/reports/14-patterns/#what-is-good-biophilic-design
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evaluating the quality of public space because it addresses the connection of humans with na-

ture and measures how people behave in the environment. 
 

1.5.2 Visual interaction with nature and physical interaction with nature 
 

Integration of greenery with buildings has a big challenge in Helsinki, because of the cold 

winter and lack of sunlight. But evidence shows that Finnish people like to walk into nature 

directly or live with nature in a survey called Finn’s relationship with nature survey. We can 

find solutions starting from some case studies in this section. There are two integrated ways 

to be discussed: visual interaction and physical interaction. 

Visual interaction with nature 

Visual interaction with nature research indicates that the viewing of nature for a while shows 

reduced stress, more positive emotional functions, and improved concentration (TERRAPLN 

[APA], n.d.). It is considered as one pattern of biophilic design. Viewing nature includes 

copses of shade trees, flowering plants, calm non-threatening animals, indications of human 

habitation, and bodies of clean water (Orians & Heerwagen, 1992). In biophilic design, 

viewing real nature is prioritized over simulated nature. Real nature can provide an 

environment that helps the individual relax the eye muscles with a three-dimensional 

videography view. The following are case studies of this visual interaction in biophilic 

design.  

A blooming building – vertical greenery 

The design case is a hotel with twenty-seven floors called Oasia in Singapore. It is designed 

by the architecture firm WOHA. In this building, the elevators and structural members are on 

the corners, and the plants are blooming along this structure. On the 12th floor, there is an 

opening space with lovely couches, chairs, and tables surrounded by trees, bushes, and plants. 

Pedestrians can see the vertical greenery from the outside and customers can see the green 

views from the inside platform (see fig. 2.10, fig. 2.11, fig. 2.12).  
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Figure 2. 10 & 2.11 & 2.12 The name of reference is Oasia Hotel Downtown, the pictures are taken 
by Tim Bealey; https://www.biophiliccities.org/pattern-library. Top left one (Figure 2.10) shows the 
blooming plants around the corners of the buildings. Top right one (Figure 2.11) shows the structure 
connects with the ground. The bottom one (Figure 2.12) shows the green view and environment in the 
open space on 12th floor. 

 

Green façade 

https://www.biophiliccities.org/pattern-library
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Another green wall is to design with greenery which treats the plants as a building façade. 

This way is usually applied in the building renovation or parking houses. The green façade 

provides a natural green view for pedestrians.  

The images show different green façade solutions. This green façade system is flexible for all 

types of climbers. Additionally, the system is modular and can be adapted to different scales 

with low costs (see fig. 2.13, fig. 2.14, fig. 2.15, fig. 2.16). 

 

Figure 2. 13 & 2.14 & 2.15 & 2.16 The images are Jakob Green façade which is a wall system where 
climbing plants grows on the designed supporting structure on the façade. Top left (Figure 2.13) , Top 
right (Figure 2.14), Bottom left (Figure 2.15), Bottom right (Figure 2.16). The source is from Green 
Solutions from Jakob (archdaily.com) 

https://www.archdaily.com/catalog/us/products/12673/green-facades-jakob?ad_source=neufert&ad_medium=gallery&ad_name=close-gallery
https://www.archdaily.com/catalog/us/products/12673/green-facades-jakob?ad_source=neufert&ad_medium=gallery&ad_name=close-gallery
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Green balcony 

For the new apartment constructions, balconies are the platforms for entertainment, viewing 

green and social interactions. In high-rise buildings, you can feel the fresh air and green 

views from inside in the green balcony. Additionally, the green balcony makes the 

community more “greener”. But the biggest challenge is the structure support, plant care and 

maintenance. The following cases show some green balcony design and solutions for these 

issues (see fig. 2.17, fig. 2.18, fig. 2.19, fig. 2.20). 

 

Figure 2. 17 & 2.18 Bosco Verticale design by Stefano Boeri Architetti in Milan, Italy, 2014. Left one 
(Figure 2.17), Right one (Figure 2.18).  The source is from Green Balconies: Gardens with Altitude | 
ArchDaily 

 

Figure 2. 19 & 2.20 Bonpland building design Adamo Faiden in Palermo, Argetina in 2018. Left one 
(Figure 2.19), Right one (Figure 2.20). The source is from Green Balconies: Gardens with Altitude | 
ArchDaily 

https://www.archdaily.com/937886/green-balconies-gardens-with-altitude
https://www.archdaily.com/937886/green-balconies-gardens-with-altitude
https://www.archdaily.com/937886/green-balconies-gardens-with-altitude
https://www.archdaily.com/937886/green-balconies-gardens-with-altitude
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Physical interaction 

Physical interaction with greenery is designing a place where people can sit, read, and meet. 

Compared with visual connections with nature, physical interaction with nature is more 

focused on how to form a public space with nature. The following case studies present how to 

make people exposed to nature in different ways. 

Biophilic playground  

Studies demonstrate that interaction with nature is positively related to the mental health of 

children and teenagers (Suzanne Tillmann, 2018). What’s more, the preferences for the 

spaces where children play reinforces the idea that children like to play in the nature 

(Biophilic playscape design, Biophilic Playground | Mysite (priscilaizoldi.com)). Depending 

on different cognitive of children’s age, exposure to nature is important to children. Based on 

the studies (Doherty, 1997), there is a significant growing period for children to develop 

specific cognitive and developmental skills, which is the ages of 3 to 6 years old (see fig. 

2.21). Environmental psychological theory proves that close to nature could improve 

children’s creativity and imagination, intellectual and cognitive development, and social 

relationships (Heerwagen and Orians, 2002).  

From the literature, playground design reveals that safety is most important. The biophilic 

design provides a hybrid way to let the children be exposed to nature more. The following 

design’s concept is inspired by the life cycle of the butterfly, and it was used as a metaphor 

for the children’s overall development. 

https://www.priscilaizoldi.com/1
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Figure 2.21 Biophilic design for playground. The source is from https://www.priscilaizoldi.com/1 

 

https://www.priscilaizoldi.com/1
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Communal Garden 

The communal garden is a shared garden for planting where residents can talk and socialize. 

In Finland, gardening lots are popular among the residents. The image shows one gardening 

lot called Kumpula allotment garden (see fig. 2.22). 

 

Figure 2.22 Kumpula allotment garden from above/ Visit Finland / Julia Kivelä. The source is from  
https://www.myhelsinki.fi/en/see-and-do/sights/helsinkis-green-oases-9-allotment-gardens 

 

Another design case is called El Terreno, a community garden and educational center. The 

place was founded as an environmental education center to help residents get close to nature 

and gather. The products in the garden are distributed to local stores, users, and community 

volunteers (see fig. 2.23, fig. 2.24).  

https://www.myhelsinki.fi/en/see-and-do/sights/helsinkis-green-oases-9-allotment-gardens
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Figure 2.23 & 2.24 El Terreno Communal Garden/ Vertebral. Top one (Figure 2.23), Bottom one 
(Figure 2.24). The source is from https://www.archdaily.com/966212/el-terreno-communal-garden-
vertebral?ad_source=search&ad_medium=projects_tab 

 

https://www.archdaily.com/966212/el-terreno-communal-garden-vertebral?ad_source=search&ad_medium=projects_tab
https://www.archdaily.com/966212/el-terreno-communal-garden-vertebral?ad_source=search&ad_medium=projects_tab
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Street furniture with greenery 

Street furniture with greenery is one modular street furniture composed of trees, plants, and 

benches. The design helps to regenerate the public space with greenery, which makes people 

close to nature and gain pleasure, talking and socializing. The design case is called Parkly 

green modules in Helsinki. The new furniture was piloted in the summer of 2021 on Ylä-

Malmi square, and some were already tested in Helsinki’s suburban regeneration areas. It 

creates a place for people to sit down, relax and meet people. Additionally, it is flexible to 

move and maintain (see fig. 2.25). 

The Parkly assemble in Malmi was designed with daycare children, local young people and 

other residents. Parkly also contributed to the local revitalization of market events in Malmi 

(see fig. 2.26). 

 

Figure 2.25 Parkly street furniture modular, the green parkly modules provides more edible 
experiences with urban gardening boxes and more trees to the public space 
https://helloparkly.com/cases/ 

 

https://helloparkly.com/cases/


39 
 

 

Figure 2.26 Parkly in Vuotori creates a green spot with seats for people talking and socializing. 
https://helloparkly.com/cases/ 

 

 

3. Methods and Analysis 
 

This chapter focuses on the site analysis in a limited location-Perkkaa, which is in Espoo, 

Finland. The research question is based on the site observation, including walkable areas, 

how publicity of public space on the site, and the current green spaces’ feature on the site. 

The main site analysis is integration analysis and visibility analysis with space syntax tools in 

this chapter. 

3.1 Site observation 
 

The research area is in Perkkaa, which also includes the eastern area nearby. Because the eastern area 

was industrial land use before, currently it is a new construction area due to suburban infill planning. 

Perkkaa is a small area in the Leppävaara district of Espoo, Finland, which is located in the Helsinki 

metropolitan area, the coastal region of southern Finland (see fig. 3.1). The total size of this area is 

around 2.7km2.  

Most of the apartments in Perkkaa were completed in the 1970s and 1990s. Meanwhile, the stories of 

the buildings in different stages present the process of densification in suburban areas in Helsinki. For 

https://helloparkly.com/cases/
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example, the apartments built in the 1960s and the1970s have 3-6 stories, and apartments built 

in1990s and 2000s have 6-8 stories. The new construction area in the east has 16 stories.  

 

Figure 3. 1 The site location on the map 

 

Figure 3. 2 Aerial photograph on the site from 1959 to 2021, the maps are from Https://karat.espoo.fi 
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The green area’s structure based on Ajantasa-asemakaava also showed the suburban planning 

changing from 1959 to 2021(see fig. 3.2). The green areas structure in Perkkaa is sparse and 

decentralized, which is traced back to the 1960s’landscape concept-suburb in the forest & garden city.  

In the old suburb’s community yard, there are no fences, and the owners of the apartment can have 

social activities and communication. The community park as a public space also attracts local people 

to have some social activities, like picnics or sitting. In the eastern area of Perkkaa, high-density 

buildings are built around central green areas, which is fully public space. The semi-private and semi-

public space is slowly disappearing in this area. The use and publicity of these spaces will be 

discussed later in this thesis. Based on the diagram of the green area’s structure, we can see how the 

densification affects the green space. 

The site observations are based on the author’s on-site visits which were done to get pedestrian 

perspectives. The first step was to limit the research area on the site.  

 

3.1.1 5 minutes walkable areas on the site 
 

In this thesis, the research areas are in a 5-minute walkable area. The data is from Helsinki 

region infoshare (hri.fi) and Espoon kaupunki (kartat. espoo), which includes 

SeutuCD_builing_registry, GIS:InfPark, Espoo bus stations, public space register in 

Helsinki, road lines in Espoo. Based on the previous analysis, the radius of a walkable 

distance in one neighborhood unit is 400 meters. The starting point is central park (see fig. 

3.3). 

 

Figure 3. 3 The research area for a 5-minute walkable area in the old suburb area of Perkkaa and the 

eastern area 
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3.1.2 The state of current public space with greenery 
 

Finding how people use or are active in this community is more important and it was done 

before doing data analysis and modeling the potential use of the site. I am more interested in 

the use of public space and semi-private space in the community because they are specially 

defined in Finnish context, so the observation includes walkways, community yard and 

central park in the community.  

Main observations from the site: 

1. There is an ambiguous relationship between public space and semi-private space. 

The indication of public space and semi-private space is inadequate. Even though people 

could choose where to go and how to use the public space, they might feel confused with 

the unclear boundaries between streets and public space, uncleared entrance to a 

community yard from the street (see fig. 3.4). This configuration of public space makes it 

difficult for people to access, which results in the space becoming useless. 

2. The typology of green area is homogenized, and the public space lacks functional 

diversity.  

In this community, the main activity spaces for residents are in the central park and 

community yard. The main spatial forms are public space with woods and grass which are 

the main elements of space. Meanwhile, the categories of greenery are trees, grass, and 

shrubs.  

3. Densification in the new eastern area affects the way people are exposed to nature. 

Due to the densified constructions, there is less space for green space in the community 

yard. The central park plays a more important role than the community yard (see fig. 3.5). 
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Figure 3. 4 Photos in the old suburb area of Perkkaa 

 

Figure 3. 5 Photos in the eastern new construction area 
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3.2. Site analysis 
 

Based on the site observations in the previous section, this section focuses on how to use 

space syntax and QGIS to analyze the configuration of urban space with greenery in Perkkaa. 

3.2.1 Tools and data collection 
 

In this thesis, space syntax is used as a basic tool to analyze the configuration of public space. 

There are several fundamental syntactic measures that are used: integration analysis and 

choice analysis are used to evaluate the potential use of public space. Isovist analysis is used 

to perceive changing visual fields. 

There are two types of data in this thesis, one is theoretical data, which is from previous 

scholars’ research and literature, the other one is urban digital data which is from Helsinki 

Region Infoshare and Espoon Karttapalvelu. The digital data is used to simulate the potential 

use of public space and pedestrian movement on the street. The data on how people behave in 

the community public space is from previous research and survey. 

Coming back to the space syntax theory, one of the basic ideas in measuring spatial relations 

is the concept of depth (Hillier, B, & Hanson, J, 1984), which means the distance between 

any pair of spatial elements. It is not the shortest path between different spatial elements. It 

includes three definitions of distance: topological distance, angular distance and metric 

distance. Measuring the relationships between spatial elements, integration and choice 

analysis is used.  

Integration 

 

Figure 3. 6 Integration diagram 
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Integration shows how easy it is to go to the same destination from different intersections 

(see fig. 3.6). This is used to assess how much potential the space has as a destination for 

movement, which is called predicting to-movement. 

Choice 

 

Figure 3. 7 Choice diagram 

Choice measures how likely it is that an axial line or a street segment is passed through on all 

shortest routes from all spaces in the entire system or in a predetermined distance (radius) 

from each segment (see fig. 3.7). It measures through-movement potential.  

These two syntactic measures help us to understand the typological network on the site, 

especially how pedestrians move on the path, as well as potential use for the path network.  

The next analysis is visibility analysis which measures how much green view could be seen 

when people move on a certain path. There are many ways to talk about the green view index 

which was mentioned before. In this thesis I simplify the model and consider green view in 

conjunction with greenery categories and green typology. Thus, isovist analysis could be used 

for visibility analysis.  

An Isovist could perceive changing visual fields (Benedikt, M.L.,1979). 

 

Figure 3. 8 The isovist analysis diagram 
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From this diagram (see fig. 3.8), an Isovist shows everything that could be seen directly from 

a given point in space. So, if one point must be seen from another point in the space, a convex 

set is needed. Convex set as shapes where any line joining 2 points in this set is never outside 

the set, in practice this means nothing blocks the line of sight between two points (see fig. 

3.9). When we move through a complex pattern of space in the built environment, the isovist 

is changing and presents an enduring picture of the pattern of space as a whole. Using this 

tool, we could clearly see how much area a pedestrian could view during the moving (see fig. 

3.10). 

 

Figure 3. 9 Difference between a convex set and non-convex set 

 

 

Figure 3. 10 Isovist analysis from the Grasshopper in Rhino 
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3.2.2 Analysis structure 
 

 

Figure 3. 11 The analysis structure of this study 
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3.2.3 Typological network analysis 
 

In this section, space syntax and QGIS are used as the main spatial analysis and geographic 

analysis tools. The integration analysis and choice analysis are created by DepthmapX which 

is an open-source and multi-platform analysis software for spatial networks.  

Integration analysis and choice analysis 

Data collection and graphic analysis in DepthmapX (see fig. 3.12). 

1. To download the road data of Perkkaa from Espoo WMS and WFS Open data 

resources and import into the QGIS.  

2. To export the .dxf format of the road from QGIS, the .dxf format is used for analysis 

in DepthmapX. 

3. To create an axial map and create the graphic analysis. 

 

Figure 3. 12 The interface of DepthmapX 

 

The following diagram is an integration analysis (see fig. 3.13). The color of the axial line 

tells how integrated it is. A red color means more integrated, a blue color means more 

segregated. 
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Figure 3. 13 The integration analysis from space syntax 

 

Figure 3. 14 The choice analysis from space syntax 
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The choice analysis shows how people choose to use the street (see fig. 3.14). The color of the 

axial line is much redder, there is higher through potential movement. It showed how people 

choose to use the space in the community. 

From the above analysis, I know where the most integrated and most segregated streets are 

and which streets people use most.  

Spatial typology 

The integration and choice analysis are analyzed based on the axial line map on the site, 

which shows the connectivity between each axial line. To understand the social relationship 

between each line, I analyze the space typology along the network. This analysis presents the 

relationship between public space, semi-public space, semi-private space and private space 

on the site (see fig. 3.15). It helps me to proceed to the next step: which area to zoom into for 

visual analysis.  

The interesting finding from the typology analysis in eastern area of the site, some semi-

public and semi-private spaces are missing, trace back to Alexandar’s Community and 

Privacy, the space should range from most intimately private to the most intensely 

communal.  
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Figure 3. 15 Public space typology on the network 

 

3.3.4 Visibility analysis 
 

Firstly, the two most integrated paths and the two most segregated paths are chosen for 

isovist analysis (see fig. 3.16). The isovist analysis can easily show the urban space feature 

during the movement, because it includes how much green can be accessed.  

2D visibility analysis is illustrated by a grasshopper component called Isovist analysis in 

Rhino. After creating the view outline (polygon) along the moving path, the polygon was 

imported to QGIS and intersected with green area data. Then I calculated how much green 

there was in each visibility-view area (see fig. 3.17).  
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Figure 3. 16 Two most integrated paths and the two most segregated paths are chosen for isovist 
analysis 

 

Figure 3. 17 One of most integrated paths, and the distance of each point is 20 meters 
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The following diagram shows the visibility analysis for four paths. From this diagram, we can 

see the features of urban spaces with greenery including green view ratio on 2D level, how 

much the yards contribute to the green view for each path, how many trees can be seen and 

the space typology during the movement (see fig. 3.18). We can easily see that the green view 

from the yard contributes to the green experience during the movement in residential areas. In 

the most integrated areas, there is more greenery which can be easily accessed to. In the 

eastern areas of Perkkaa, the analysis shows that even though there is more greenery, the area 

is less accessible for pedestrians. 

 

Figure 3. 18 The analysis for four paths mapping on the site 

 

 

In order to perform a detailed analysis of the green experience during pedestrian movement, a 

smaller analysis area must be selected for the isovist analysis. Therefore, I chose four paths in 

the old suburb area with different destinations between private space and public space. The 

paths are followings: a path from park to playground, a path from apartment to playground, a 

path from apartment to bus station and a path from apartment to parking plot (see fig. 3.19). 
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Figure 3. 19 Four paths are chosen in the old suburb area of Perkkaa, this analysis is for zooming in 
the specific area with different destinations 

 

Each path is equally divided by points with the same distance. The distance is 20 meters. For 

each point’s evaluation of green view, it includes how much green view you can see, what the 

main categories are, if you can go through or sit for a while in the space.  

Based on the observations on the site, there are mainly three types of green categories in 

Perkkaa: woods (trees), grass and shrubs. There are numbered from 1 to 5 to evaluate the 

green categories in each view (see Table 3.1). 
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Table 3. 1 The table shows the numbering the green categories in the research area 

Categories Number 

Only Woods 1 

Only Grass 2 

Woods+Grass 3 

Shrubs+Grass 4 

Shrubs+Trees 5 

 

Another evaluation of the green spaces is to observe if the space can be traversed through, 

whether residents are able to sit for a while and evaluating the openness of the space (the 

openness is classified by public space and semi-private space). The answer can be True or 

False: 1 and 0. 

The following are the analysis for each path:  
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Figure 3. 20 A path from park to playground 
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Figure 3. 21 A path from apartment to playground 
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Figure 3. 22 A path from apartment to bus station 
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Figure 3. 23 A path from apartment to parking lot 

 



60 
 

This is the analysis data for four paths mapping on the site (see fig. 3.24, Table 3.2). We can 

see the relationship between the location and green. The first two diagrams present the green 

ratio in each point’s visible field and the green view from the yard. In the first and third 

diagram, we see the distribution of greenery is not even. Pedestrians can feel more green 

experience in the park than in the parking lot and walkways. 

 

Figure 3. 24  Analysis data for four paths mapping on the site 

 

Table 3. 2 The green categories in this area: 1-only woods; 2-only grass; 3- wood+grass; 4-
shrubs+grass; 5-shrubs+trees. 
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3.3.5 Age group analysis in Perkkaa 
 

To know the age groups in Perkkaa, I used the population number in 2.5 km x 2.5 km grids. 

The data is Vaestotietoruudukko_2021 and it is from Helsinki Region Infoshare. The 

population grid contains grid-based data on the population total, age distribution and 

occupancy rate of the Helsinki metropolitan area.  

The statistical variables of the data which I used: 

Total population (vaesto), under 19-year-olds (IKA0_9 & IKA10_19), between 19- and 60-

year-olds (IKA20_29, IKA30_39, IKA40_49, IKA50_59), over 60 year old (IKA60_69, 

IKA70_79, IKA_YLI80).  

In the first diagram (see fig. 3.25), we can see that there is a higher population density in the 

eastern area due to the intensified construction. There are more people over the age of sixty in 

the eastern area than the old suburb area in Perkkaa. Young people make up the majority of 

the whole area, especially teenagers and children (see fig. 3.26, fig. 3.27, fig. 3.28). 

 

 

Figure 3. 25 Population density in 2.5 km x 2.5 km grids in Perkkaa 
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Figure 3. 26 Population density of the age under 19 in Perkkaa 

 

 

Figure 3. 27 Population density of the age between 19 and 60 in Perkkaa 
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Figure 3. 28 Population density of the age over 60 in Perkkaa 

 

3.3.6 Mobility of respondents 
 

The research on how residents behave in the public space with greenery is based on surveys 

and research done by other scholars which helps us to know the mobility of respondents in 

the Finnish context. Ella Stark (2020) has studied the resident’s perspective of green spaces 

in Espoo and she provided a characteristic that how people use green spaces and how make 

people feel satisfied about the green spaces by the surveys. Additionally, a published survey 

from Espoo Urban Planning Centre called MY BENEFIT TO NATURE-residents’s survey on 

the importance of nature for Espoo residents Summary of survey results, shows that the green 

spaces provide recreational and social benefits: 

“A place to read books, accessible by bike and metro.” 

“Matinkylä residential park. An important natural strip between houses. Beautiful trees e-

reeds, also trees, apple trees, lawn area for recreation, exercise, play etc.” 
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“The backyard of the housing company and the Matinkappel forest. In the backyard, 

communal lounging with the residents of the building and in the chapel forest, the fine views 

give you a yy-dytyty looking out of the window.” 

 

In Ella Stark’s survey, the youngest respondent was 17 years old and oldest was 80 years old. 

One question about ‘motivation to visit the identified green spaces’ (see Table 3.3): 

Table 3. 3 The motivation to visit the identified green spaces (Ella Stark, 2020). 

 

In the Leppävaara area, more than 50% of respondents go to the green spaces for recreation 

and exercise and 22% of respondents are there for stress reduction. 

The research (see Table 3.4) shows that the most important features of green spaces were 

good outdoor routes, good green views from their home (Ella Stark, 2020).  
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Table 3. 4 The importance of the features and services provided by green spaces (Ella Stark, 2020). 

 

 

Table 3. 5 Factors contributing to satisfaction with green spaces in the area around home (Ella Stark, 
2020). 
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Table 3. 6 Factors contributing to dissatisfaction with green spaces around the home (Ella Stark, 
2020). 

 

The research on what the factors affect the satisfaction and dissatisfaction with green 

spaces in the area around the home show that forests are important to Espoo residents (see 

Table 3.5, Table 3.6). What’s more, sufficient and varied green areas around their home is 

very important, which has 76% of respondents in this result. The most important factor which 

makes people dissatisfied with green spaces around their home is lack of diversity, which 

55% of respondents mentioned.  

 

 

4. Discussion and Scenario 
 

To study the social relationship between the users and urban space with greenery, we used 

typological network analysis, visual distance analysis and mobility respondents from 

previous surveys. Based on the previous analysis, in this chapter we will discuss the feature 

of urban space with greenery in Perkkaa, the factors affect people’s exposure to nature and to 

figure out how to integrate with green in future suburb’s regeneration and new suburb’s 

development. 
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Additionally, there is one small area in old suburb of Perkkaa selected as a scenario. The 

scenario is more focused on suburban regeneration which presents how to integrate greenery 

into the site to improve the green experience of the pedestrians. 

4.1 The feature of urban space with greenery in Perkkaa 
 

In Perkkaa’s case, residents can easily walk to the Vermonpuisto park and to the seaside in 17 

mins. This is the characteristic of most Finnish suburbs: close to nature. But I want to argue 

that whether “close to nature” means “exposure to nature” (integrating with greenery) for 

residents? Based on the on-site observations and above analysis, I found that the importance 

of the urban space with greenery in residential areas was overlooked. There are two points to 

present this finding. 

4.1.1 The uneven green distribution in Perkkaa 
 

These two diagrams (see fig. 4.1, fig. 4.2) show that most of the urban greenery is concentrated 

in the parks. The highest green density ratio is 3 which is basically grass and woods. In 

Perkkaa, the highest building efficiency is 13.04 in a 100 m grid area which is located on the 

eastern side of Perkkaa with the four 16-story buildings. Even though there is a big central 

park in the new construction area, the green ratio didn’t improve dramatically compared with 

the western areas which have many 3 and 6 stories apartment buildings from 1960s and 

1970s. The green density ratio in a 100m grid is 1.  
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Figure 4. 1 The green density in 100m grid 

 

Figure 4. 2 The plot efficiency in 100m grid 
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In the image of green view ratio for the four paths, the redder the color the more green can be 

seen in each point’s green view zone (see fig. 4.3). You can see the green all around you in the 

park, where the green ratio is from 0.72 to 0.92. In contrast to this, there is less green when 

you walk to the bus station where the green ratio is from 0.12 to 0.05. The green ratio 

increases when pedestrians walk by or pass through the courtyard. Meanwhile, we can find 

that there is a significant difference in greenery even for the yards in the same area. The 

pedestrians can see the maximum green view with 0.68 at one point in one yard, while it is 

0.28 in another yard. 

 

Figure 4. 3 The green view ratio from each point on the four paths 

 

Additionally, the uneven distribution of greenery is reflected in the differences in the 

functional use of the space. In Perkkaa’s case, there is more greenery in the public space than 

in the semi-public space and semi-private spaces. Based on current configuration of space, 

we assumed that the public space would provide more interaction with nature for pedestrians. 

Instead, we got the opposite answer based on the following analysis which will be explained 

in more detail in the following sections.  



70 
 

4.1.2 Neglected space typology impact  
 

From the integration analysis and choice analysis on the pedestrian network, we could see 

that most possibilities of movement happened in the intersections of the roads, public plaza 

and parking lots. Meanwhile, the greenery ratios show there is less greenery in these areas. 

The area which is more integrated doesn’t have more possibilities for exposure to nature. 

We can see from the public space typology analysis that when we changed the space form or 

building typology, we ignored the change in the way people interact with space due to the 

change of the spatial hierarchy. Christopher Alexandar (1966) mentioned in his book 

Community and Privacy that the new anatomy of urbanism should provide all degrees of 

privacy and all degrees of community living, ranging from the most intimately private to the 

most intensely communal. Community yard as semi-private space played the important role 

between the most intensely communal and most intimately private. In the western areas, yard 

is a clear element in the planning. In the eastern area, yards are transformed into the green 

roofs. Although greenery could still be considered, it changed the way people use the public 

space and who could use the public space. In this case, residents from other apartments could 

not touch the green because they don’t have the key code to arrive at the big green roof. 

 

4.2 What factors affect people's exposure to nature based on the path view 
analysis? 
 

There are many elements that affect the interaction between people and nature, which varies 

between cultures, geographic regions and socio-economic groups based on the literature 

(Lucy E. Keniger et al., 2013). Based on the observations on the certain paths in Perkkaa 

areas, there are four factors to be found which affect resident’s exposure to nature: space 

typology, greenery categories, efficient interactions, and user group. 

4.2.1 Space typology  
 

From the previous 2D isovist analysis, we can see the green experience during the 

pedestrian’s movement. When we make a 3D isovist analysis, we can see clearly about the 

impact of space typology on the green experience. This helps us to understand the impact of 

buildings on the configuration of urban space with greenery. 
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This diagram (see fig. 4.4) shows the simulation of green views with different building 

typologies on the site by 3D Isovist analysis. The red dash line means the walking flow of the 

pedestrians. We can see the courtyard provides more green views and privacy for pedestrians 

to stay in the public space. There are more clear space edges in the courtyard. Meanwhile, the 

densified box buildings or high-rise buildings block the walking flow. So even though it has a 

green roof, it doesn’t contribute to the green view of the pedestrians.  

 

Figure 4. 4 3D isovist analysis for different building typologies on the site, the diagrams show the 
building typology in old suburb area of Perkkaa and eastern area  
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Figure 4. 5 Green view experience with existing building layout on the site, the view zone is created 
by 2D isovist analysis 
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Additionally, I test the different green views with the existing building layout (see fig. 4.5). 

From the diagrams, we can see how the building layout affects the transition from public 

space to private space. This diagram also confirms the importance of the courtyard for the 

green experience in residential areas. From these patterns, the third and fourth ones can 

provide more green views and provide a more private space for people to gather or socialize. 

 

4.2.2 Greenery categories 
 

Some research on the impact of the green categories on mental health is related to the 

perceived planting structure and biodiversity. Evidence shows that there was a significant 

positive relationship between perceived naturalness and planting structure (Helen Hoyle, 

et.al, 2019). In this literature, from the planting structure perspective, the gradient is 

recommended to be classified from strongly unnatural to strongly natural, which includes 

woodland, grass, shrub planting, herbaceous, and flowers. But in Perkkaa’s case, we 

know that most urban spaces are only woods or only grass. In this situation, how does the 

urban space affect people’s activities?  

In this section, I use the same tools, space syntax and space typology, to discuss how people 

are affected by the areas which have only woods or only grass. 

The following diagrams (see fig. 4.6) are visibility analysis which is created in DepthMapX. 

The map illustrates the visibility in the central park with 2m grids. In the diagrams, red areas 

are more visible in site comparing to the blue and cyan colors.  

 

Figure 4. 6 Visibility analysis in the central park of Perkkaa, the diagrams are created in DepthMapX 
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Figure: the visibility anslysis of the central park; the green points are the trees, and the data from 

Espoo open WFS data including the location and types of the vegetation. The first diagram presents 

the space with only woods and second diagram shows the space with only grass. 

The diagrams show that the areas with only woods had less visibility, which are more like 

obstacles in the site. Meanwhile, it provides more visual interaction with nature for the 

pedestrians. The wooden area also provides more privacy for the activities. The areas with 

only grass had more visibility, and it can also provide more chances for physical interaction 

with nature. 

The following diagrams show the observations of how people behave in the space with 

different categories on the site. The red points illustrate the walking flow. From the first 

diagram (see fig. 4.7), we can see the woods area provides a good green view during 

movement, but pedestrians choose to use the main path of the park instead of natural track 

through the woods area; From the second diagram (see fig. 4.8), the playground is surrounded 

by the shrubs, which creates a semi-enclosed space that increases the safety of the space. 

Meanwhile, we can see it lacks integration with the surroundings due to this semi-enclosed 

space. So, I want to argue that if we consider the needs of the adults when we design the 

playground. The third diagram (see fig. 4.9) presents that the greenery there is useless because 

the ribbon shape of the greenery makes it difficult for people to gather or socialize.  
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Figure 4. 7 The central park in Perkkaa 
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Figure 4. 8 Playground in the community 
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Figure 4. 9 Walkways in the community (back yard) 
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4.2.3 Efficient interaction 
 

The interaction with nature in Perkkaa is based on analysis of space quality- ‘whether you 

could sit here for a while’ and ‘whether you could go through this area?’ by walking on 

pedestrian paths. We could also see the difference among walking paths (see fig. 4.10).  The 

number “0” means “False” and the number “1” means “True”.  

 

Figure 4. 10 The physical interaction analysis on the path 

 

In this case interaction includes visual interaction and physical interaction with the green 

space. Visual interaction presents how much greenery the pedestrians will see on the path and 

physical interaction shows the accessibility of green space where people could stay, read, talk 

and socialize. From the left one in the diagram (see fig. 4.10), we could see that people could 

access the green spaces mostly in public spaces like parks and courtyards. Even though you 

can have visual interaction on the walkways, it is difficult for the pedestrians to access the 

green space.  

The right one in the diagram (see fig. 4.10) illustrates the dramatic difference. It shows that 

most of the public space in Perkkaa doesn’t provide enough infrastructure to make people 

stay or sit for a while in the parks or courtyards.  
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4.2.4 User groups in Perkkaa 
 

“Childhood has its own way of seeing, thinking and feeling and nothing is more foolish than 

to try to substitute ours of theirs.” 

                                                                                                              -Jean Jacques Rousseau 

The discussion of user groups helps us know how to integrate with nature in a specific way. 

Because we know that there are lots of children in Perkkaa’s old suburb area, we cannot 

ignore the behavior of this age group in the public space. Additionally, children experience 

the natural environment differently than the adults. The research on how nature affects the 

mental health of different age groups shows that exposure to nature helps children improve 

their self-esteem, meanwhile nature helps adults to improve their moods. Adults treat the 

nature as view background or a visual aesthetic experience. Children experience nature as a 

simulator and experimental component of their activities, which means they perceive nature 

with recreational activities. There is evidence suggesting that children’s perception of this 

recreational activity in nature is not strongly affected by the outdoor weather or season. One 

Survey (H Rasi, et.al, 2017) of children’s exposure to nature in Finland presents that children 

in Finland are very active in outdoor activities, and cold environment is basically not an 

obstacle. The research on teenage experiences of public green spaces in suburban Helsinki 

(Mäkinen & Tyrväinen, 2008) presents that there is no dramatic difference in the use of green 

areas for children in winter and summer (see fig. 4.11). 

 

Figure 4. 11  Comparison of green area uses (frequency of visits) between adults (survey in 2003) and 
teenagers (Mäkinen & Tyrväinen, 2008). 

 

Researchers (Mäkinen & Tyrväinen, 2008) used functional affordances to study the uses and 

meanings of green spaces for children, and they found there was different perception of green 
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spaces and uses between boys and girls. Although they used the space differently, they both 

consider sports park and other activity parks as activities and social encounters. 

In this literature, we can see the activities in Finnish context: 

Adults 

• Recreation and exercise 

• Walking and cycling 

• Lingering & Sunbathing 

• Walking with pets 

Boys 

• Play (football, ice hockey, tennis, basketball, etc.) 

• Place to hang out 

• Takeover (skateboarding, parkour) 

Girls 

• Place to hang out 

• Walking, a temporary place 

• Place to hang out, physical adventure 

 

 

4.3 Design strategies 
 

From the green experience analysis in Perkkaa, we know the uneven distribution of urban 

green space is not only reflected in the greenery rate, but also related to the functions of the 

space. There is more greenery in the public space than in the semi-private space, but in the 

public space there is not enough physical interactions which affects pedestrians’ exposure to 

nature. Additionally, compared with the eastern area (new construction areas), there is not 

enough green spaces in visual interactions with nature due to the densification. Therefore, for 

the future suburb innovation and new suburban planning, we can get some design guidelines 

for the urban space with greenery based on the previous discussion:  

• Urban space with greenery should be functional, only adding green is not enough.  
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• The green spaces should be accessible to every resident, In Perkkaa’s case, the 

teenager is the special user groups 

• Urban space should consider the communal and privacy, and the smooth transition 

between them. As a semi-private space, the community yard contributes to the green 

experience in residential areas. 

• The building layout affects the green experience for the pedestrians. The enclosed 

building layout provides more green views to the pedestrians because of the clear 

edges of the space. 

As a case study of Perkkaa, we need to solve the problems how to make integrations between 

users, urban space and greenery which is mentioned in the chapter one. In the following 

sections, the design strategies are based on the two perspectives:  

• To deal with the relationship between urban space and greenery 

• To deal with the relationship between users and greenery 

 

4.3.1 The multi-functional use of urban space with greenery in Perkkaa  
 

The social culture functionality of green spaces includes the recreation and identification 

functions, which affects the configuration of public space. The recreation and identification 

are based on how people use the public space or activities in the Finnish context. So, the 

functional use of public space is related to the activities and space typology. 

First, the distribution of greenery should be functional, which means identifying urban space 

with greenery in types of urban space. The physical activities also reflect how to identify the 

space. The previous surveys show that people use the street for walking and socializing most 

in Finland. Therefore, we can add more visual interactions with nature on the walkways to 

improve pedestrians’ green experience. Physical interactions with nature can be considered 

the recreational tool in the parks, walkways, and community yards. 

Adults used the urban space with greenery for relaxing and socializing most. We can consider 

more physical interactions with nature for them to stay or sit for a while in the urban space. 

The ability to play is most important for children. Recreational activities for children should 

not be only in playgrounds but also in parks and community yards. 
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The diagram presents how to identify the green spaces and configure them in Perkkaa (see fig. 

4.12). 

 

 

Figure 4. 12 How to configure the urban space with greenery in Perkkaa 

 

 

4.3.2 How to integrate with greenery? 
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Visual interaction and physical interaction are considered as ways to integrate with nature in 

Perkkaa’s case. How to integrate with nature is based on the factors that affect people’s 

exposure to nature: efficient interaction, green categories, and user groups. Visual interaction 

is considered in the area where the green view ratio is lower, for example, in the parking lot 

and on the walkways. Physical interaction is considered in public space and community yard 

which enhance the social cohesion of the community. Additionally, in the urban space with 

only woods and only grass, we should consider more physical interactions to improve the 

accessibility of the space. For different user groups, integration with nature should consider 

the needs of both adults and children (see fig. 4.13). 

 

 

 

Figure 4. 13 How to integrate with greenery in Perkkaa 
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4.4 Scenario 
 

I chose Perkkaa’s old suburb area for the scenario which will focus on suburban regeneration. 

There are three elements to be considered in this process: functions, space typology and 

integration with greenery. 

First, we should consider the existing land use and space typology in the community to 

identify the functional use of urban space with greenery. Next, urban space with greenery is 

configured based on the functional and space typology. In the more public places, the 

greenery should be natural with more physical interactions, which can improve the social 

cohesion. Based on the discussion of above section, we know where we should consider 

visual interaction and physical interactions (see fig. 4.14). 

For visual interactions, we can consider the green view in the parking lot, green balcony in 

the apartment, a green wall along the walkways, and vertical planting of parking house (see 

fig. 4.15). 

For physical interactions, we can consider recreational activities, sports, skiing track in public 

space, street furniture along the walkways, playground, and gardening in the community yard 

for social cohesion (see fig. 4.16).  
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Figure 4. 14 Design strategies for suburban regeneration: functions + space typology + integration 
with greenery 
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Figure 4. 15 Design strategies of visual interactions on the site (the design part in each circle is from 
the reference) 
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Figure 4. 16 Design strategies of physical interactions on the site ((the design part in each circle is 
from the reference) 
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5. Conclusion 
 

5.1 Findings and responding to the research question 
 

Segregation of residential areas is currently the main issue for suburban regeneration. Infill 

planning is a recommended approach to deal with this in Helsinki city planning. But due to 

the densification, some problems like the challenge of urban green spaces, crowded public 

spaces, and lack of parking lots, are becoming a hot topic for discussion in Finland. The 

analysis in my thesis illustrated that infill planning affected the way to interact with nature in 

residential areas. High-rise buildings in suburbs affect pedestrians’ green experience in the 

community. Additionally, the role of the community yard should be prioritized over the 

central park in residential areas. Because as a semi-private space in Finland, the green space 

in the community yard is often neglected in the whole green space structure.  

Another finding is that building typologies or layouts affect the pedestrians’ green experience 

in the community. The traditional approach to green experience is to analyze spatial patterns, 

but the isovist approach provides a dynamic analysis. In this thesis, we can see that a more 

enclosed building pattern is better for pedestrian’s green experience or views because of the 

clear edges and proper privacy in the space. But it is not applied in high-rise buildings. In 

Perkkaa’s case, in the new construction area, the interactions between building typology and 

nature affect people’s green experience.  

The social relationship between users, urban space, and greenery is clear through the analysis 

and discussion part of this thesis. The configuration of urban space with greenery is affected 

by how people use the space. Meanwhile, the strategies of interactions with greenery have an 

impact on how to form the space. For future suburban planning, the following elements 

should be considered: functional, accessible and communal and private. These strategies are 

applied in my scenario part. Tracking back to my theoretical part in chapter two, biophilia 

and Jan Gehl’s theory supported the design strategies. 

 

5.2 Theoretical contribution and further research 
 

Most of the research on how people behave in the urban space in the Finnish context is 

related to the social economic research on integration and segregation issues in urban space. 
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There are rarely research or design guidelines on how to form the space and how the space 

affects people. This thesis aims to find the social relationship between users and urban space. 

Greenery in the urban space is a specific research object in this process.  

As a tool for the analysis of spatial configurations, space syntax has some measures to 

correlate with human spatial behavior. Isovist analysis is found as a good tool to evaluate the 

quality of green spaces in this thesis, which shows the field of view from any particular point 

during movement. Compared with the buffer zone analysis, the field of view from an isovist 

provides a more accurate analysis. In cooperation with space typology analysis in each field 

of view, we get a clearer image of green space’s feature in the 3d dimension. Usually, space 

syntax is applied in urban spaces with a big city scale. But this way, we can apply this 

technology on a community unit scale to analyze the people’s spatial behaviors. For future 

development using this tool in my thesis, knowing more about each point’s green experience 

values or parameters is important for us to proceed with the design process. Additionally, it 

can cooperate with parametric design and matrix planning in future suburban planning. For 

example, we can get each point’s green experience values including the number of trees, to 

have a scoring system to evaluate the quality of urban space more accurately. To cooperate 

with matrix planning, we can test and select better urban planning in the future.  

In Finland, social culture functionality is important for urban spaces with greenery because 

the evidence shows that most of the green space is used as recreation for residents. Currently, 

the recreational function is studied based on the surveys of activities in the Finnish context. 

But there is little research on how the interactions with greenery form the space and affect 

people’s activities. For a future deep study of the subject of this thesis, zooming in on a small 

area of the suburb in Helsinki, interaction with nature in cooperating with residents in 

suburbs can help us have a clearer idea of how to form the urban space, and evaluate the 

analysis above in my thesis.  
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