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ABSTRACT 

Today,  due to the growing urbanization process affected by the industrial revolution and the capitalist 

system, most cities in developing countries face many challenges, including unbalanced physical growth, 

poverty growth, worn-out urban fabric, traffic problems, declining quality of life indicators, and 

environmental pollution. These factors in practice have led to instability and reduced livability of these cities. 

In recent decades, planners and city managers have proposed various solutions and policies to reduce  these 

challenges, including the use of subsurface spaces (such as subway stations) as an innovative strategy, an 

emerging concept. 

The purpose of this study is to provide strategies for achieving livable underground spaces. The data 

collection method of this research is based on documental method and social survey. So, at first review 

articles were derived from a couple of significant databases including Scopus, Web of Science Core 

Collection, and Google Scholar, ensuring high quality and inclusiveness of search results. Also a 

questionnaire was used in the second step. On the other hand, a combination of SWOT-ANP models has 

been used.  

The results of 19 indicators as factors affecting the biomass of subsurface spaces in hot and dry climate are 

presented in 5 groups including functional factors (flexibility, all-inclusiveness, efficiency and diversity, 

safety and security, walkability, Easy accessibility), perceptual (sensory richness, readability), environment 

(cleanliness, climate comfort), physical (human scale, continuity, enclosure) and social (vitality, belonging to 

place, sociability, attention to human needs). The results of structural equations show that the aggressive 

strategy for the city of Zahedan has scored.  

Keywords: Hot & dry climate, Livability, SWOT technique, Underground.  

 

 

 

 

  

 

 

 

1. Introduction 
Today, cities are facing rapid population growth. This 

phenomenon has brought up the development of urban 

underground space (UUS) which is an appealing 

approach to solve transport, environmental and land-

use problems that occur during urban development 

process (1) . 

Using urban underground spaces has helped to solve 

some problems of modern cities (2), it has also had a 

sound effect on urban planning (3). 

Among the research branches, a prominent one 

addresses the assessment of urban livability 

conditions. Indeed, the topic could be significant in 

both empirical and normative senses. Naturally,  
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to assess urban livability, one should first 

establish a standard, or technically speaking an 

“indicator system” (4). Moreover, urbanism 

has paid attention to urban livability since the 

origination of the modern urban planning 

profession. The livability of each area is 

calculated according to the agent’s preference 

over a particular set of livability indicators. So, 

the planning of additional space in current 

cities is a universal phenomenon because of 

urban sprawl being restricted (5). This is faced 

with numerous challenges associated with the 

provision of infrastructure, which grows 

proportionately with the size of the city (6)and 

impacts livability therein.   

Most current research is limited to the analysis 

of the region's livability at a particular time 

section in the past, and there is a lack of 

analysis into the temporal dynamics of urban 

livability. Indeed, from a normative 

perspective, it would be significant to study 

how interventions to the existing urban 

environment would affect the livability of 

cities. 

 UUS improves the life quality, by improving 

the resilience of cities (7), building livable 

cities (8), and increasing sustainability (9) (10) 

(11). 

Therefore, the study of the factors affecting the 

improvement of livability in underground 

spaces in order to highlight the existing 

strengths and provide a solution is something 

that can be effective to improve underground 

urban plans. In this regard, one of the 

strategies to increase urban life and vitality and 

optimal use of land is the development and use 

of public spaces and underground services. 

This research has been carried out with the aim 

of strategic planning for the development of 

subsurface public spaces with the approach of 

enhancing the viability and presenting 

strategies for the hot and dry climates in 

Zahedan. So, the following research questions 

were targeted in the present research: 

- What are the challenges of UUS utilization 

for a livable city? 

- How can UUS utilization contribute to a 

livable city?  

The rest of the paper is structured as follows: 

first, we describe the research methodology 

and review methods in the methodology 

section; then we discuss the research findings 

in the following sections; finally, we 

summarize key research findings and suggest 

future research directions in the Conclusion. 

 

2. Research methodology  

The purpose of this study is to provide 

strategies for achieving livable underground 

spaces. in the present applied research, a 

“Descriptive-analytical” Method was 

employed. 

In the first section, Qualitative documents were 

used.  So, this paper reviews articles derived 

from searches of significant databases 

including Scopus, Web of Science Core 

Collection, and Google Scholar, ensuring high 

quality and inclusiveness of search results.  To 

do so, a combination of SWOT-ANP models 

were used. Also, the questionnaire was used as 

a research instrument for data collection.  

Meanwhile, 30 panelists with the following 

inclusion criteria were selected via purposeful 

judgmental sampling having:  

1. holding an academic education level of 

Associate Degree or higher 

2. Having at least three years of related work 

experience or research contributions in 

accredited scientific communities 

3. Having enough time to participate and 

having effective communicative skills 

4. Being familiar with hot and dry climate and 

with environmental conditions of Zahedan 

First, internal factors that include strengths and 

weaknesses were identified and developed and 

then external factors, including threats and 

opportunities, were identified and developed. 

We used absolute and relative weighting to 

quantify the model and selected the best 

strategy. Relative weighting in the ANP model 

is performed by pair-wise. Absolute weighting 

was performed employing a 5-point Likert 

scale. Finally, according to the choice of 

strategy based on its components, the selected 

strategy was written.  

 

3. Literature review 

- Urban Underground Space (UUS) 

Urban underground spaces are the optimal 

urban space below the city level, which are 

created due to such factors as high land prices, 

migration, air pollution, overcrowding, traffic, 

etc. 

What is considered to be "underground" or 

"subsurface" is rarely defined. One definition 

postulates that structures and volumes can be 

considered "underground" when changing the 

structure or accessing the volume would 

require removal of or drilling into – natural or 

altered – ground (6)Subsurface spaces are 
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based on indigenous knowledge that reflects 

socio-ecological perceptions and creates a 

cultural commitment of individuals to the 

proper interaction of the natural environment 

and the artificial environment (6). Table.1 

shows the reasons of urban underground 

development. Also, it displays the relationship 

between urban underground developments.

 
Table .1. The reasons and necessities of (UUS) 

Reasons and necessities Relationship with urban underground development 

Urban population growth, the emergence of 

metropolises and their dispersed growth 
Prevent Urban Sprawl 

The need for housing and the expansion of new 

suburbs, cities and towns 
Development of underground housing 

Requires a fast and diverse transportation system Development of underground transportation 

Environmental pollution Transfer of contaminants to the basement 

Economic land value    Using underground levels as wealth 

Urgent need for urban infrastructure 
Development of urban infrastructure in sub-cities and 

neighborhoods 

The introduction of technology into urban planning Use of technology in drilling, construction 

The High density of construction, especially in urban 

centers 

Increasing the density in the underground layers and 

preventing the vertical constructions of the city and 

urban centers 

Source: researchers 

Underground space background shown in table 2.  

Table.2. background of urban underground space 

Researcher Result 

Mao-sheng 

Zhang & et al., 

(2013) 

- Geology, land prices, spatial conditions, the level of economic development are benefits 

of underground urban development. 

- higher the average prices of the regions, has a positive and significant relationship with 

the potential development of underground urban space 

Babylov (2011) 

- In this research reviewed the underground urban infrastructure problems in Moscow.  He 

urged the   reform of state administration to be implemented primarily at the federal level, 

in spatial planning, along with   underground space planning and economic sectors. 

Hunt et al., 

(2016) 

- In a study consider the use of urban underground space in line with the policy of reducing 

the problems for better living in cities, such as: reducing carbon in international law.  

Sassano et al., 

2017 
- Conserving old city; providing better living environment 

 

- Livability concept 

Livability is a general concept; it can be 

declared that it is related to other concepts and 

terminologies such as sustainability, quality of 

life, locative quality, and healthy communities. 

Based on the latest urban planning theories, it 

can be stated that many of the principles of 

these theories such as sustainable development  

(6), Smart Growth (6), and new urbanism (6) 

are associated with the goals and principles of 

livability and the promotion of quality of life, 

and the criteria and indicators considered in 

these theories can be used to make cities and 

residential quarters more livable. 

Recent studies proved that the urban 

underground space is a part of livability 

components in order to promote a livable space 

and sustainable environment. Also, the livable 

city benefits from its citizens, by meeting its 

purpose in promoting sustainable access and 

linkage for all its citizens within a 

neighborhood. Thus, the underground space is 

an effective tool in order to increase the city’s 

livability, by improving the accessibility, 

mobility, safety and environment that make the 

city a good quality place to all its inhabitants.  

As the livability identifies the quality of life; in 

order to evaluate a good quality place, whether 

a street, a playground or a plaza; Project for 

Public Spaces organization (PPS) developed 

the place diagram, as a tool to define the 

quality of space. The Diagram consists of four 

main quality criteria, which are classified as 

follow: Accessibility, Comfort & Image, 

Sociability and Uses & activities (see Fig. 1). 

Each criterion holds a number of quantitative 

and qualitative aspects that can be measured 

either statistically or practically (12) 

https://www.sciencedirect.com/science/article/pii/S2096519220300318#!
https://www.sciencedirect.com/science/article/pii/S2096519220300318#!
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Fig.1. place diagram developed by PPS(6) 

 

4. Finding research  

- Determining the internal factors related to 

the creation of public underground spaces 

in the city of Zahedan 

In this section, first the strengths, and then the 

weaknesses were studied. Finally, the matrix 

of internal factors was prepared.  

- Strengths 

Public underground space has Strengths in hot 

and dry climate. Strengths are listed in the 

Table 3 

 

Table.3. strong points 

Strengths 

1 Protection of the environment and areas of cultural heritage value S1 

2 Increasing the climate comfort of citizens S2 

3 Creating a continuous urban structure S3 

4 Decreased density on the surface S4 

5 Reducing environmental stresses S5 

6 Avoid affecting the natural and physical conditions of the areas S6 

7 Reduce noise pollution S7 
 

- Weaknesses 

Table 4 shows weakness factors.  
Table.4. weak points 

Weaknesses 

1 Soft ground in the region W1 

2 Limited external control W2 

3 Failure to identify suitable locations for the connection of underground spaces with the surface W3 

4 Tough working conditions in underground environments W4 

5 There is a problem connecting to other surface transport networks W5 

6 There are hidden costs W6 

7 There are high initial costs W7 

- Determining the External factors related 

to the creation of public underground 

spaces in the city of Zahedan 

In this section, first the Opportunity points, and 

then the Threats were studied. Finally, the 

matrix of external factors was prepared 

- Opportunity 
Table.5. opportunity points 

Opportunity 

1 Moderation of adverse climatic effects on urban space O1 

2 energy saving O2 

3 Reduce the cost of implementing underground spaces O3 

4 Cost-effectiveness of construction in difficult areas O4 

5 Increase urban security O5 

6 Increase the defensive safety of the city O6 

7 Use the whole city in location to create public spaces O7 

Threats 

1 Decreased adaptation to the conditions of the disabled T1 
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2 Groundwater level drops T2 

3 Soil pollution risk T3 

4 High risk of natural disasters (earthquakes) T4 

5 High construction costs in soft fields T5 

6 Inability to raise capital T6 

7 High management and maintenance costs T7 

- Determining the relative weight of 

internal and external factors 

Interview tools were used to determine the 

relative weight of the criteria. Expert Choice 

software was used to analyze Pairwise 

comparison matrix. The result of Pairwise 

comparison is shown in Table 6.   
Table.6. Relative weight of Strengths 

As shown in Table 6,  

- Based on the relative weights obtained from 

pairwise comparisons, S2 has the highest 

weight with 0.201 and S1 has the lowest 

weight; these weights are acceptable due to 

the obtained incompatibility rate which is 

less than 0.1. 

- Based on the relative weights obtained from 

pairwise comparisons, W7 has the highest 

weight with 0.189 and W5 has the lowest 

weight; these weights are acceptable due to 

the obtained incompatibility rate which is 

less than 0.1. 

- Based on the relative weights obtained from 

pairwise comparisons, O1 has the highest 

weight with 0.209 and O4 has the lowest 

weight; these weights are acceptable due to 

the obtained incompatibility rate which is 

less than 0.1. 

- Based on the relative weights obtained from 

pairwise comparisons, T2 has the highest 

weight with 0.176 and T5 has the lowest 

weight; these weights are acceptable due to 

the obtained incompatibility rate which is 

less than 0.1. 
 

- Absolute weight of internal and external 

factors 

Likert scale was used in this section. The value 

and importance of each item was evaluated 

according to the following pattern from the 

lowest value (1) to the highest value (5). 

Strengths S1 S2 S3 S4 S5 S6 S7 

 

relative weight .092 .201 .161 .170 .162 .109 .103 

Inconsistency .00701 

Weakness W1 W2 W3 W4 W5 W6 W7 

 

relative weight .108 .128 .146 .175 .091 .159 .189 

Inconsistency .0031 

Opportunity O1 O2 O3 O4 O5 O6 O7 

 

relative weight .209 .118 .107 .091 .127 .202 .145 

Inconsistency .00201 

Threats T1 T2 T3 T4 T5 T6 T7 

 

relative weight .118 .193 .112 .138 .098 .176 .159 

Inconsistency .00308 
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Table.7. Likert scale 

Determining the absolute value of factors 

Descriptive value The least Low Average High The most 

Numerical value 1 2 3 4 5 
 

Table 8 shows the absolute weights related to internal factors as well as external factors. 
 

  Table.8. Absolute weights of internal and external factors 

Factor S1 S2 S3 S4 S5 S6 S7 

Weight 3.90 5 4.81 4.90 4.90 4.81 3.90 

Factor W1 W2 W3 W4 W5 W6 W7 

Weight 3.9 3.9 4 4.63 3.81 4.63 4.81 

Factor O1 O2 O3 O4 O5 O6 O7 

Weight 5 4.72 4 3.63 4.72 4.90 4.18 

Factor T1 T2 T3 T4 T5 T6 T7 

Weight 3.90 4.90 3.90 4 3.81 4.81 4.09 

-The final weight of the internal and 

external factors 

To calculate the final weight of each of the 

internal factors, the relative weight obtained is 

multiplied by the absolute weight and then the 

final weight of each factor is obtained. 

 

Table.9. Internal Factor Evaluation Matrix 
 

 
 

Table.10. Internal Factor Evaluation Matrix 

Internal Factor Evaluation Matrix 

Internal strategic factors 
Relative 

weight 

Absolute 

weight 

Final 

weight 

S1 Protection of the environment and areas of cultural heritage value .092 3.90 .36 

S2 Increasing the climate comfort of citizens .201 5 1.01 

S3 Creating a continuous urban structure .161 4.81 .77 

S4 Decreased density on the surface .170 4.90 .83 

S5 Reducing environmental stresses .162 4.90 .79 

S6 Avoid affecting the natural and physical conditions of the areas .109 4.81 .52 

S7 Reduce noise pollution .103 3.90 .40 

W1 Soft ground in the region 3.9 .108 .42 

W2 Limited external control 3.9 .128 .49 

W3 
Failure to identify suitable locations for the connection of underground 

spaces with the surface 
4 .146 .58 

W4 Tough working conditions in underground environments 4.63 .175 .81 

W5 There is a problem connecting to other surface transport networks 3.81 .091 .34 

W6 There are hidden costs 4.63 .159 .73 

W7 There are high initial costs 4.81 .189 .90 

Internal Factor Evaluation Matrix 

External strategic factors 
Relative 

weight 

Absolute 

weight 

Final 

weight 

O1 Moderation of adverse climatic effects on urban space .209 5 1.05 

O2 energy saving .118 4.72 .56 

O3 Reduce the cost of implementing underground spaces .107 4 .43 

O4 Cost-effectiveness of construction in difficult areas .091 3.63 .33 

O5 Increase urban security .127 4.72 .60 

O6 Increase the defensive safety of the city .202 4.90 .99 

O7 Use the whole city in location to create public spaces .145 4.18 .61 

T1 Decreased adaptation to the conditions of the disabled .118 3.90 .46 

T2 Groundwater level drops .193 4.90 .95 

T3 Soil pollution risk .112 3.90 .44 

T4 High risk of natural disasters (earthquakes) .138 4 .55 

T5 High construction costs in soft fields .098 3.81 .37 

T6 Inability to raise capital .176 4.81 .85 

T7 High management and maintenance costs .159 4.09 .65 
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- Determine Selective strategy 

In this section, according to the final weights, 

SO, ST, WO, WT strategies are evaluated and 

the appropriate strategy is selected. Table 14 

shows the weight coefficient and the 

percentage of influence of internal and external 

factors. 

Between external and internal factors, 

strengths with a weight of 4.69 and a weight 

percentage of 26.33 are the first priority and 

threats with a weight of 4.26 and a weight 

percentage of 23.9 are the last priority. 

 

Table .11.  Weight coefficient and Effectiveness percentage of internal and external factors 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.9.Evaluation of internal and external factors (SWOT) 

 

Table 11 shows the weight coefficient and 

effectiveness of the four strategies. The SO 

strategy has the most weight and is the first 

priority. The weight percentage of this strategy 

is equal to 26.71 which has a higher weight 

percentage than other strategies. 
 

Table 12. Weight coefficient and effectiveness percentage of the four strategies 
 

 
Coefficients of composite factors 

WO WT ST SO 

Final weight 8.86 8.56 8.95 9.25 

Weight percentage 24.19 23.37 24.44 26.71 

 

The SO strategy has the highest score. 

Therefore, the proposed strategy resulting from 

the SWOT technique is the SO strategy. 

5. Findings 

The concept of ‘livability’ here is focused on a 

city being suitable for human habitation based 

on underground spaces conditions (6). While 

there are several important factors affecting 

how livable a city is, such as natural, social, 

and economic factors (6), the current study 

focuses on urban underground space. Whether 

or not the living environment is comfortable is 

one of the important criteria for individual and 

industrial stakeholders to evaluate the livability 

of cities (6). 

- Reducing environmental stresses by 

creating and developing livable 

underground spaces in terms of climate 

comfort (S5 S2 O1) 

One of the basic principles in the development 

of urban areas is that designs that lead to 

severe human hazards should be avoided. 

Accordingly, due to the increasing growth of 

cities, which in turn leads to rising 

temperatures, environmental and noise 

pollution, the environment is exposed to 

serious hazards. In addition, in hot and dry 

climates, presence in urban spaces is 

impossible for users and citizens in most 

seasons due to unfavorable climatic conditions. 

Therefore, the creation and development of 

underground spaces with respect to the 

observance of climate comfort criteria is a 

  
External factors Internal factors 

O T S W 

Final weight 4.56 4.26 4.69 4.30 

Weight percentage 25.6 23.9 26.33 24.14 
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suitable solution for the development of the 

city and the preservation of the environment. 

- Creating a balance in density between 

public and private spaces and increasing 

coherence in the structure and texture of 

the city to save energy by creating 

desirable underground spaces (O2 S3) 

The density of the urban area helps in the 

optimal use of energy. But the increase in 

density leads to problems such as congestion, 

pollution, reduction of open spaces and reduce 

the viability of public spaces. Creating and 

developing desirable underground spaces can 

be a good way to balance urban density as well 

as increase the coherence between urban 

spaces, which leads to resource savings. 

- Using a large space of the city in locating 

to create public spaces and not affecting 

the natural and appearance of the city (O7  

S6) 

It is impossible to use all the surface of land in 

a city to create public spaces. Therefore, this 

solution can be implemented by using related 

and continuous subsurface areas. 

- Increase urban security and encourage 

the presence of people to use the space 

and reduce noise and environmental 

pollution (S7, O5) 

Certainly, one of the reasons for the absence 

and attraction of citizens from urban areas is 

vehicles, insecurity, pollution, and so on. 

The use of underground spaces can improve 

the vitality, safety and presence of citizens in 

public spaces by preventing the interference of 

rider movement with pedestrian movement and 

increasing the level of pedestrian access. 

 

- Defensive security of the city and 

protection of the environment through the 

development of the city in the 

underground spaces (S1, O6) 

Changes in the environment cause dangers due 

to human over-development of the 

environment.  Utilizing underground spaces as 

public spaces will lead to resilience. Utilization 

of subsurface spaces as public spaces will lead 

to resilience. It will also have control over the 

microclimate. 

 

6. Conclusion 

Thematic and place concepts have different 

dimensions and there are numerous variables 

which affect the expected quality of the study 

subject. Different factors such as the large 

number of concepts, disagreement on their 

definitions, and uncertainty about the impact of 

quantities on qualities make it necessary to 

develop and evaluate a method based on the 

expert’s ideas. As a model is required to be 

generalizable, and as there is published 

literature on the present study subjects 

including public livable spaces, subsurface 

spaces and appropriate forms in hot and dry 

climate, the researcher has used a unique 

method by integrating the existing methods to 

obtain the required results.  

It has been tried to create a consistency 

between different phases of the research. First, 

the objectives of the research were determined. 

Then the research questions were developed 

and library studies with regard to the main 

concepts of the study were performed. 

However, questions and studies were revised 

several times so that the questions were made 

purposeful and more consistent with the 

objectives of the research. Reviewing the 

changes of urban spaces shows an evolution in 

the application of subsurface spaces, but still 

there are not codified models, checklists, and 

regulations for the developing subsurface 

spaces. As the setting of the research including 

subject, place and time were determined, the 

work was conducted on the area which seemed 

to be important and necessary. The findings 

revealed that subsurface spaces need to be 

immediately taken into consideration in 

researches. Nowadays, more and more cities 

are starting to use such spaces despite the fact 

that no comprehensive research has been 

conducted in this regard. 

The main reason to select hot and dry climate 

for the study is that harsh climatic conditions 

justifies the use of subsurface spaces in such 

places. In such a climate, providing comfort in 

walled and controlled spaces is more feasible. 

The city of Zahedan was selected for the study 

because the researcher has an access to a group 

of experts, the city is growing fairly fast and 

there is a high congestion of population (95 

individuals per hectare), the land has 

remarkably high value (the eighth expensive 

city with regard to estates), and the city suffers 

from shortage of public spaces (low service 

spaces per capita including green spaces which 

is less than one square meter). All these factors 

have made Zahedan an appropriate place to 

develop using subsurface spaces if the city is 

empowered economically and technically. 

However, the main objective of the research is 

to introduce a method to extract basic 
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necessities, and criteria, to study strong and 

weak points and threats, and to present models 

and strategies. The present method may also be 

applied on another city and depending on its 

conditions, different results may be obtained. 

This was the researcher who made the decision 

on how to answer the questions; however, in 

all phases of the research, he benefited from a 

group of experts who analyzed and evaluated 

the subjects from different perspectives. By 

weighting different indexes of the 

questionnaire, SO strategy acquired the highest 

points which shows that the panelists evaluated 

the strong and positive points of subsurface 

spaces more than their weak points and threats. 

Therefore, the present study argues that 

livability in subsurface spaces is considered in 

order to develop public subsurface spaces. 

Moreover, in order to develop such spaces, it is 

necessary to consider these criteria and 

qualities. Meanwhile, different models have 

been designed to respond to these criteria so 

that only basic necessities of development are 

not the main factor to choose a strategy.  

Summary of research findings states that if the 

living standards are met, public spaces created 

underground, in addition to providing public 

spaces needed by citizens in hot and dry 

climates such as Zahedan, can provide 

qualities such as climatic comfort, legibility, 

ease To be successful in transportation and 

environmental protection and lead to the 

optimization of urban land use performance 

through synergy due to increasing the density 

of public spaces and increasing the ratio of 

public spaces to other spaces. 

This measure modifies the effect of natural and 

climatic conditions and decreases the severity 

of hot and dry climate in urban spaces. 

Moreover, transferring such spaces to the 

underground decreases energy consumption. It 

also decreases sound pollution and increases 

safety and defense security of Zahedan as 

every access to these spaces can be controlled.  

Furthermore, subsurface public spaces do not 

have the limitations of uses of the spaces that 

surface spaces have. Subsurface spaces are free 

with regard to different uses, so public spaces 

can be transferred to under the ground.  

Subsurface public spaces lead not only to the 

livability of urban spaces and climatic comfort, 

but also to the increase of urban tolerability 

since defense criteria develop.  

Transferring public spaces to under the ground 

in Zahedan increases the livability of urban 

spaces particularly in hot seasons, improves 

the urban tolerability and security, improves 

the surface spaces use, decreases congestion on 

the surface, reduces the tendency to 

development on the surface, improves using 

urban spaces, etc.  

Transferring spaces from the surface to the 

subsurface must be along with livability. In the 

present study, according to the introduced 

model, the criteria of livability of subsurface 

spaces in Zahedan are summarized in 5 criteria 

of functional, perceptional, environmental, 

physical and social. The functional criterion, 

itself, has six sub-criteria of flexibility, all-

inclusiveness, efficiency and diversity, security 

and safety, walkability, and easy accessibility. 

The perceptional criterion has two sub-criteria 

of sensory richness and readability. The 

environmental criterion also has two sub-

criteria of cleanliness and climate comfort. The 

physical criterion has three sub-criteria of 

human scale, continuity, and enclosure. The 

social criterion has four sub-criteria of vitality, 

place belonging, sociability, and considering 

human needs. As a result, while transferring 

the surface spaces to the subsurface, livability 

of the spaces must be particularly taken into 

consideration. In fact, applying the 

aforementioned criteria guaranties the 

livability of these spaces.  
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